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Instrukcja nr. 9E

. Temat ¢wiczenia:

Projekt, konfiguracja i programowanie PC i sterownika SIMATIC S7-1200.
. Cel ¢wiczenia:

Celem ¢wiczenia jest zapoznanie si¢ z konfiguracja, programowaniem
sterownika SIMATIC S7-1200 oraz panelu operatorskiego HMI na komputerze
PC i wykonanie podstawowych operacji zataczania wejs¢ 1 wyjs$¢ sterownika za
pomocg programu TIA Portal v15.1.

. Zakres wymaganych wiadomosci:

- struktura sterownika,

- sygnaly dwustanowe i ich adresowanie,

- sygnaty analogowe i ich adresowanie,

- komunikacja Ethernet i adres IP,

- panel sterowania HMI na PC — human machine interface na koputerze

. Przebieg ¢wiczenia:

Skonfigurowaé sterownik S7-1200 wedlug podanych modutow, wykonaé
potaczenie sieciowe ze sterownikiem, zapisa¢ program zalgczania wyjsé
cyfrowych i analogowych wedlug wskazanych przyktadow . Nastepnie
skonfigurowa¢ panel HMI na PC i potaczy¢ go ze sterownikiem S7-1200 .
Zaprogramowac okienka edycyjne dla zmiennych dostgpnych na sterowniku i
wyswietli¢ dane. Zaprogramowa¢ wykres z linig trendu.

. Stanowisko laboratoryjne:

Sterownik Siemens SIMATIC S7-1200, program TIA Portal v15.

. Sprawozdanie z ¢wiczenia:

Czgs$¢ wstepna, konfiguracja komponentéw, adresowanie sieciowe,
programowanie podstawowe wyj$¢, programowanie okien do wyswietlania
danych na HMI_PC oraz programowanie linii trendu.
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Sterownik Siemens SIMATIC S7-1200 przedstawiono na rys. 1.

Moduty Moduty Ptytki
CPU : i
wej./wyj. technolog. sygnat.
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| SIEMENS SINATIC
5741200

Rys. 1 Sterownik Siemens SIMATIC S7-1200

Sterownik S7-1200 sktada si¢ z modutu procesora CPU, zintegrowanego zasilacza,
obwodoéw wejsciowych oraz obwodow wyjsciowych umieszczonych w zwartej obudowie, co
tacznie tworzy bardzo wydajny sterownik PLC. Wyposazony jest w port PROFINET
umozliwiajacy komunikacje poprzez sie¢ PROFINET/Ethernet. Dostgpne sg rowniez moduty
komunikacyjne pozwalajace na lacznos$¢ poprzez interfejsy RS485 1 RS232.

Sterownik jest ukladem do sterowania dowolnym procesem produkcyjnym.
Konfiguruje si¢ go z modutow, ktore dopasowuja wejscia/wyjscia do planowanej linii
produkcyjnej. Waznym elementem w sterowanie jest programowanie sterownika.

Oprogramowanie Totally Integrated Automation (TIA Portal) dostarcza narzedzi do
zarzadzania 1 konfigurowania wszystkich urzadzen w systemie, takich jak sterowniki PLC i
urzagdzenia HMI. Elementem sktadowym TIA Portal jest STEP 7 Basic pozwalajacy
programowac sterowniki S7-1200 w kilku jezykach programowania (LAD, FBD, SCL). TIA
Portal zawiera rowniez narzedzia do podiaczania i1 konfigurowania urzadzen HMI oraz
HMI_PC.

Step7 Basic stuzy do programowania nowej rodziny sterownikow SIMATIC S7-1200 oraz
paneli operatorskich SIMATIC HMI Basic Panel.
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Tworzenie projektu w programie TIA PORTAL V15.1

1. Uruchom program TIA PORTAL V15.1

2. Wybierz punkt — tworzenie nowego programu, a nastepnie nadaj jemu nazwe¢ oraz
Sciezke z katalogiem docelowym. Wskazane jest oddzielny katalog do pojedynczego
projektu.

Totally Integrated Automation

Create new project

Projectname: | Newfrojekd
Fath: | C:UsersAutomatyka Documents Automation
Version: [V15.1
Author: | Automatyks
Comment o

Rys. 2 Nadanie nazwy i katalogu projektu do sterownika Siemens SIMATIC S7-1200

3. Wocisnij tworzenie projektu, a nastepnie konfiguruj urzadzenie.

mens - C:\Users\iutomatyka\Documents\Automation\NewProjekt\NewProjekt

Totally Integrated Automation

First steps

Project: ojekt” was opened Please select the next step:
S5
N Q Configure a device
N Write PLC program
@ First steps
Configure

technology objects

i Configure an HM screen

Open the project view

Opened project: C:\Users\Automatyka\Documents\Automation\NewProjekt\NewProjekt

Rys. 3 Etap otwarcia projektu na sterowniku Siemens SIMATIC S7-1200
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4. Wybierz punkt — dodaj nowe urzadzenie.

C:WUsers\utomatykalDocuments\Automation\NewProjektiNewProjekt

Add new device

Laboratorium
Automatyki
Cyfrowej

Totally Integrated Automation

Devices & Show all devices Device name.
networks
Add new device |
Controllers

@
# SIMATIC ET200 CPU
 Device prowy

Configure networks

3
Z

PCsystems

Opened project: C:\Users\Automatyka\Documents\Automation\NewProjekt\NewProjekt

Device

Article no.
Version

Dezcription:

Rys. 4 Wybor sterownika Siemens SIMATIC S7-1200

5. Dostepny jest sterownik z procesorem CPU 1214C DC/DC/DC, wersja 6ES7 214-
1AG40-0XB0, ostatecznie zatwierdzamy przez dodaj.

C:\Users\Automatyka\Documents\Automation\NewProjekt\NewProjekt

Add new device

Devices & @ Show all devices Device name:

networks

PLC_1

@ Add new device

~@

Controllers

@ Configure networks

PCsystems

v 1l SIMATIC 57-1200

Rys. 5 Wybor procesora sterownika Siemens SIMAT

Controllers Device:
~mcru

» (3 CPU 1211C ACIDCIRlY

» (3 cPu 1211C DCDCIDC

» [ CPU 1211C DCIDCIRYY

» (1§ cPU 1212C ACIDCIRlY

» (i3 cPu 1212¢ DCDCIDC

» (i3 CPU 1212C DCIDCIRlY

» [ CPU 1214C ACIDCIRlY

~ (@ cPU 1214C DCIDCIDC
Il 5E57 214-1AE30-0XBO
Il 6E57 214-1AG31-0XB0
[l 6E57 214-1AG40-0XBO

» [ CPU 1214C DCIDCIRlY

» (@ CPU 1215C ACIDCIRlY

» (3 cPU 1215€ DCDCIDC

» [ cPU 1215C DCDCRlY

» L@ cPU 1217C DCIDTIDC

» [[@ CPU 1212FC DCIDCIDC

» [[§ CPU 1212FC DCIDCIRly

» [ cPu 1214FC DCIDCIDC

» [l CPU 1214FC DCIDCIRY

» (@ cPu 1215FC DCIDCIDC

» [[§ CPU 1215FC DCIDCIRlY

» (@ cPusIPLUS

FEESTRR. find £BL1L1200

CPU 1214C DCIDCIDC

Article no.: 6ES7 214-1AG40-0XBO |

Version: V4.2

Description:

Work memory 100 KB; 24VDC power supply with
DI14 x 24VDC SINKISOURCE, DQ10 x 24VDC and
AI2 on board; 6 high=peed counters and 4 pulse
outputs on board; signal board expands on-
board I/0; up to 3 communication modules for
serial communication; up to 8 signal medul
for /O expansion; 0.04 ms/1000 instructions;
PROFINET interface for programming, HMl and
PLC to PLC communication

v

>

IC S7-1200
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6. Jezeli sterownik jest dostepny i podtaczony to mozna wybraé¢ opcje Unspecified CPU
1200. Program przechodzi do petnego ekranu programu i mozliwe jest rozpoczgcie.

14 Siemens - C:\Users\Automatyka\Documents\Automationitestitest

Project Edit View Insert Online Options Tools Window Help

2 ol wini 20D
S (] saveproject 5 X LS L 4 new device

Device name:
| Devices |

8 Controllers

Device: o=
~ [ SIMATIC 57-1200 !
~@cru {

» [ CPU 1211C ACDCRly

>

v Jtest
W Add new device
g Devices & networks

Controllers
: f“ :"‘9"""‘“’ e, T » [l CPU 1211C DCDCIDC
0 Re e S » [ CPU 1211C DCDCRlY )
» (4 Common data | BT Unspecified CPU 1200
» B tion 5 s n ==
§8 Deicunsentat o xetiby » [ cpu 1212cDOUDCIDC
» (@ Languages & resources » (3 CPU 1212€ DCIDCRl Article no. SES7 206X0000CX00C
» [ Onl 25 s
o 0E0S Soce HM » [ CPU 1214C ACDCIRly flo: Va2 =]
» (4 Card ReaderlUSB memory 5 Bl Al 1214 c oo i =
r » [l CPU 1214C DCIDCIRly = Description:

» [ CPU 1215C ACDCRly Unspecified CPU 1200
» (@ cpu 1215¢ DCDCIDC

» [ CPU 1215C DCIDCiRly

» (@ cpu 1217¢ DCiDCiDC

» ({3 CPU 1212FC DCIDTIDC

[ » ({3 CPU 1212FC DCIDCIRY

- » [ cpu 1214FC DCiDCIDC

*‘ » ([l CPU 1214FC DCIDCIRYy

Drive:

» [ cPu 1215FC DODCIDC

v  Details view

Name

» ({3 €PU 1215FC DCIDCIRY
» (@ cPusIPLUS

Rys. 6 Funkcja automatycznego rozpoznania sterownika Siemens SIMATIC S7-1200

7. Dany sterownik zostanie zidentyfikowany automatycznie przez opcj¢ DETECT

Siemens - [:\Users\Aulomalyka\Do(uments\Aummatian\!esl\les!

ject Edit View Insert Online Options Tools Window Help
D saveprojec & ¥ =28 X D2 T MK B @ ¥ coonline §¥ Gooffiine S I M8 3¢ (|| [<earchinproject | L
i) (=] 2 | d¢ [Pt Unspeciiccru 2001 [+] & * (| (1] @ 2

v [ ] test
W Add new device
o Devices & networks
¥ _m PLC_1 [Unspecific CPU 1200]
IIY Device configuration

» [ Program blocks

» [§ Technology objects 1
» External source files Rack_0 T s i
» g PLC tags m
» (g PLC data types '
» [ Watch and force tables
» [5Z Traces

» [, Device proxydata A

v | Details view

JT‘ - The device is not specified.

Cha S 1 to specify the CPU,
figuration of the connected device.
Name

A SR

Rys. 7 Zaiqc‘lienie funkcji automatycznego rozpoznania sterownika Siemens SIMATIC S7-1200
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Type of the PGIPC interface:
PGIPC interface:

®_PNIE

R Realtek USE GbE Family Controller

Compatible accessible nodes of the selected interface:

Laboratorium
Automatyki
Cyfrowej

Online status information:

2 Retrieving device information...

e Scan completed. 1 compatible devices of 1 accessible devices found.

Scan and information retrieval completed.

Device Device type Interface type Address MAC address
plc_1 CPU 1214CDCD... PNIE 192.168.111.103  AC-64-17-01-1B-70
e l
—
L]
[ Flash LED

|:] Display only error messages

Start search

(2]
E
[v]

‘ Detect ' ‘ Cancel

Rys. 8 Zakonczenie funkcji automatycznego rozpoznania sterownika Siemens SIMATIC S7-1200

8. Program przechodzi do pelnego eckranu programu i mozliwe jest rozpoczgcie
programowania.

T Siemens -

Project Edit \View Insert Qnline Options ool

indow  Help

C:WUsers\Automatyka\Documents\Automation\NewProjekt\NewProjekt

Totally Integrated Automation
POR’

1 swvepojer & X 55 Lo X O G B E B QR S coonline F cooffine 2 MM x o ) L] TAL
| Devices & Topology view [d Network view | Device view || Options @
: = . = T T
| 2 | d¢ [Pcticruiziac) v E e as = Device overview =] g
2 0 wodue ~[Gatalog 3
™ ] Mewrojek ~ E‘ ~ s =l
| Add new device g
h Devices & networks riter  profie: [ Qi
~ [ PLC_1 [€PU 1214C DADCIXC] » [mcru &
ancl d 2 3 4 5 6 7 B 9 v RC = boards
Y Device configuration . » [ signal boards -
% Online & diagnostics s + [ Communicaticns boards W
» Il Program blocks 1 — » [ Battery boards °
» [ Technology objects L HSC_1 rmo 5
b @ External source files == > oo P
- n sc2 g
b g Actags L gt L g
» (g PLCdata types — rima
» 53 Watch and force tables wec s | P =
» [ig Online backups wc’s » W AR 4
» [ Tace: ~ » [l Communications modules N
= Pulse.. =
+ [ Device proxydats bue + [ Technology modules H
4 Program info Puise. -
&) PLC alarm text lists L
A Pulse. E
» [l Local modules vl b PROF. g
» it Ungrouped devices ) 3
/g Secrysetings il w 5] (o0 Bl e & (s > :
|d Properties %} Info i)| % Diagnostics | | |
| General | 10tags | System constants | Texts
v | Details view b= a2 =
. b PROFINETinterface [X1] =
| Module » DI14/DQ 10 =
° = Genenl
O H
Name b High speed counters (HSC)
I} Device configuration A | Pulse generators (FTOIPWAY Name: |AI2_1
4] online & diagnostic: =| st Eommant
5 Program blocks cycle
@ Technology object: Communication load v
i External source fles < [ > | Information

4 Portal view

Vv Project NewProjekt crested

Rys. 9 Przygotowanie do programowania sterownika Siemens SIMATIC S7-1200
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internetowego. Aby skonfigurowaé port

PROFINET nalezy wybra¢ z okna Project tree pole Device configuration.

T, Siemens. -

Cllsers\AutomatykalDocumentsiAutomation\NewProjektiNewProjekt

Project Edit View lnsert Oniine Options Tools

window  Help

Totally Integrated Automation

M saveprojecr & X 32 5 X Wt 3 MIG R R coonline Fooorine fp MM x | w PORTAL
NewProjekt » PLC_1 [CPU 1214C DUDCDC]
Devices & Topology view | gh Network view | Device view || Options =]
-3 - 1 - - - 1 =
) 2 | de [Pciicruiziac D= RS TR = Device overview =l
~ H
| ¥ .. Module v |Catalog .
—;‘:’;’:l‘“ - - =‘ Al[<search it | o
new device — 8
sh Device: & networks Mrier  profle: [l = ]| £
- » o
[ PLC_1 [€PU 1214 DUDCIDC] v PLC1 e
IIY Device configuration o ovsaiml * Sl boards
Yl Online & diagnostics e » [l Communications boards 3
» g Program blocks w0 0 2 ] 4 s 6 7 » [ Bamery boards ]
» [ Technology objects Rack_0 [] HSC1 L3 LU 3
» i External source files feE » ‘@00 ;
» @ PLCtags L n:c’s 2
» [ PLC data types = .
» [ watch and force tables HSC & p=t
» (&g Online backups HSC_6 -
» [ Traces . » [l Communications modules 2
ulze_ B
» (i Device prowydoto = » [ Technology modules z
B Program infa ===
&) PLCalarm textlists Pulse_4 E
» [ Local modules e E
~ |3 HML1 [KTP700 Basic PN] w| ~ H
B Device conbguration <[ u 3] [100% - yo @ (< > ]
% Cnline & diagnos | & Properties  [*i4info 1] &l Diagnostics | |
Y Runtime settings = — - T ]
» ) Scrsens ol General [10tags | System constants | Texts
v | Details view e i =]
| PROFINET interface [X1
= PROFINETinterface [X1] Interface [X1] =
G I
et General
Ethemet addresses [
Neme Time synchronization
Operating mode I Name: |PROFINET interface_1
» Advanced option: Author: [ Automatyka
Web server access
0 Comment T|
» A2 v . |> |information

4 Portal view

Rys. 10 Wiasnosci wybranego sterownika Siemens SIMATIC S7-1200

Nastgpnie w oknie dialogowym Device view zaznaczamy zielony prostokat

PROFINET. W znajdujacym si¢ ponizej oknie Properties wybieramy pole konfiguracji
Ethernet address i konfigurujemy adres sieciowy w oknie ponize;j.

14 Siemens - C:\Users\Automatyka\Documents\utomationitestitest

Project  Edit View Inzert Online Options Took Window Help

Totally Integrated Automation

2 Ol seveproject & X 2 5 X W (¥: 5 MG E R Y Goonline F coofiin: fp IR X | i PORTAL
test » PLC_1[CPU 1214C DUDUDC]
Devices | & Topology view g, Network view | [IY Device view || Options =]
P lra (Tl —_—————— =
=2 | dr [rcricruiziag - EHE eH e = | Device overview = El
2| ¥ - Medule v | Catalog §
= e ~ EI a|[<eorch- it it]| 3
I Add new device — ']
oh Devices & networks 3 &> @riner [A> [-] [of]( S
[ PLC_1 [CPU 1214C DUDCIX] A ~ PLC e B
Y Device configuration o 14100 101 =| » [ signal boards | |
4/ Online & diagnestics . » [ Communications )
» [ Program blocks: w0 1 2 3 4 5 6 7 8 T » [l Bamtery boerds e
» [ Technelogy objects Rack_0 U HSC.1 rimo =
b g} Extemal source files = ] »/moo e
s - » DIiDe 8
» [a FLCags . [ ’ nﬂ Q 4
» [ PLC data types e A
» |23 watch and force tables HiCs L L =
» Lig Online backups v T » [ aisg ir
v | Details view fivings :.usun;m\.‘ml(mm;;lm 1
echnology modules | &
Pulze_ B 9y
» PROFINET interface_1 o
- L
Pulse_3 E
— v Pulze_s = &
H
0" = H
<[ w 3| [100% —5— W < w > H
9 Properties | %Info_d)| % Diagnostics < [ >
|| General | 10tags | Systemconstants | Texts | ~ | Information
General (@ setiP address in the project ~| Device: L)
Paddress: [ 152 168 111 103 -
P e Subnetmask: | 255 255 255 0O
Operating mode 1 =
- Advanced options [Juse router
Interface option: !
» Real time settings () 1P address is set directly at the device
» Port[x1P1) Anticle o
Web 5 - ~
Vieb server access PROFINET . = 2

wa

4 Portal view

ol Q wyszukai r T 3

BEw D MmN ) %W O @ -~ A a8 ‘_
Rys. 11 Wprowadzenie adresu ethernet sterownika Siemens SIMATIC S7-1200

TIA
vis1
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TIA Portal wyswietla okno dialogowe konfiguracji adresu Ethernet, ktére pozwala
powigzac program zawierajacy projekt z adresem IP tego CPU, ktore otrzyma ten projekt.
Adres IP jest ustalany w chwili wczytania ustawien do CPU.

CPU nie ma wstepnie ustawionego adresu IP. Uzytkownik powinien w trakcie
konfiguracji CPU recznie wpisa¢ adres IP urzadzenia w programie. Pomaga to unikngé
konfliktu adresu IP, gdyz wszystkie urzadzenia w sieci PROFINET muszg mie¢ swoj
indywidualny adres IP. Jezeli CPU jest potgczona z routerem sieciowym, to nalezy rOwniez
wpisa¢ adres IP routera.

Pierwsza czgscig adresu IP jest Network ID (ktory identyfikuje sie¢ w jakiej znajduje
si¢ dane urzadzenie). Druga czgscig adresu IP jest Host ID (unikalny dla kazdego
urzadzenia w danej sieci). Adres IP 192.168.x.y jest standardowo rozpoznawany jako sie¢
prywatna, ktora nie jest dostgpna w Internecie. Maska podsieci (Subnet Mask) zaktualizuje
si¢ automatycznie po kliknieciu jeden raz w polu deklaracji adresu maski podsieci.

10.

Sterownik laboratoryjny wyposazony jest w jeden port wyjsciowy analogowy, ktory nalezy
doda¢ do sterownika, po wcisnieciu w oknie inspektora w menu sterownika PLC —
konfiguracja urzadzenia, nastepnie przechodzimy do trzeciego okna katalogowego,
rozwijamy punkt Signal Boards wyjscie AQ pojedyncze 12Bit i myszg przeciggamy na
sterownik.

e e =] Totally Integrated Automation
] seveprojes @ X = T X O (5 PO

= L BAE * RTAL

Devices

ewFro)
W Add vi
o Devices & networks

[ PLC_1 [CPU1214C DE/DCIDC]

3| [100%

& Topology view  |gh Network view

—a

Y Device view
Device overview

¥ .. Module

<

<m >

General | 10 tags System constants Texts |

Ethemet addresses

o Properties

*Linfo )| % Diagnostics

Interface networked with

Subnet: | PrIE 1

Options

~ | Catalog

Rys. 12 Dodanie modutu do sterownika Siemens SIMATIC S7-1200

W ten sposob dodaje si¢ modut sterownika z katalogu firmy i kolejne moduty, jezeli sg w

zestawie.

Bojuaes slempiey [§

51003 BUIUQ (s

BTy

sean L
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Project  Edit  View Options  Tools  Window  Help T etally BTt Aakmation:
5 (% saveproject & " PORTAL
& Topology view [gh Network view |[IY Device view Options. (=]
2 T : ) =
C df [Pcticruiziaq) = =] Device overview =5
~ Z
. | W .. Module ¥ |Catalog .
T ] Newrojelt 2 ] ‘ A <earcn- il it o
I Add new device — g
b Devices & networks [ Fitter Profile: | <All> L] %
o
v anc [cPu 1214C DODODC) L o - Pc1 » _mCcPU =
Y pevice configuration o o1 e | T W Signal aard: LS
% Online & disgnostics we »@o o
» g Program blocks 1 2 g s 5 6 7 5 ] o v @00 °
s * DI/D =
b L Technology objects [ s [moing 5
» G Extemnal source fles e rima E
s s - Al
» @ PLCtags i HEC.3 ? Q*o\ o s
» (g PLC data types e LSRN
» (50 Weichand force ables e OIEERTIETE [
» [ig Online backups - weel | '@ (nmmuni(lhfm'. boards ¥
» [5G Taces = : ] ;:mr, boards .
' Pu = "'
» @0 -
Fulse_
&) PLCalerm text lists = » @ oioQ LI
ules —— » A c
» [l Local modules + raoFd ] g
* L3 HMIL1 [KTP700 Basic PN] ~| ~| »mse )
Y Device configuration < n 3| |100% =] - - & <|m > » (@ AlAQ ]
% Cnline & diagnostics ' Properties [ info. @] Y Diagnostics » [l Communications modules | |
§ Runtime settin — » [ Technology modules
» JF| Screens. o General
~ | Details view
No ‘properties’ available.
No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does not have any displayable
— properties
» | Information

Rys. 13 Dodanie modutu i zatwierdzenie wyboru na sterowniku Siemens SIMATIC S7-1200

11. Port wyjsciowy AQ konfigurujemy poprzez podwodjne kliknigcie jego mysza w oknie
ponizej

T4 Siemens - C:\Users\Automatyka\Documents\Automation\NewProjekiiNewProjekt

Project [Edit View Intent Qnline Optiogs Jools Window Help Totally Integrated Automation

3 O soveproject & X % PORTAL
Devices & Topology view [gh Network view |[IY Device view Options. =)
| - - . i =
i DTH-APEINEY "4 | Device overview g
Al - Toduie v | Catalog H]
* ] NewProjekt ~ :‘ Al Search- il it g
W Add new device = 8
. . Fil Frofile All> - g
gh Devices & networks > [ Filter ofile ] 3

- » @
[ PLC_1 [cPU 1214C DODODC] L o - PLC1 2

18 ti - Signal board:
B Device configuration oiiamm| TES9

% Online & diagnostics vmo |2
» g Program blocks 1 2 3 4 5 6 7 5 L) »[@oo °
b L Technology objects ¥ » [@oing i
» G Extemnal source fles rima E
v L@ ACtags L ~(ma H
» [§ PLC data types =~ [l AQ 112817
» (33 watch and force tables [ sES7 2324HA30-0xB0 I—!
» [ig) Online backups » (@ Communications boards 3
» [ Traces » [ Battery boards N
» [ Device proxydata »@mo &
B program info »mog -
&) PLC slarm text » (@ DinQ L
» [ Local module: T =
= 3 HML1 [KTP700 Basic PN] v/ » (@A g
Y Device configuration < ] 3] [100% - [ 1] <[m > » @ #iRg 2

» (@ Communications modules

[ Properties  |["info )| % Diagnostics

» [ Technalogy modules

«| General 10 tags | System constants | Texts
v [Details view » General Channeld ~
» Analog outputs

10 addresses

— ; pnaog cutpeype: [T -

Substitute value for channel on
a change from RUN to STOP: |0 000 v

Empty

~| ¥ |Information

Rys. 14 Konfiguracja dodanego modutu na sterowniku Siemens SIMATIC S7-1200
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Wyjscie moze by¢ pradowe lub napigciowe i ma przyktadowy adres %QW80

Ci\Users\AutomatykalDocuments\Automation\NewProjekiiNewProjekt

window  Help

T4 Siemens

Boject dit Yiew lnzent Qnline Optiops JTools Totally Integrated Automation

S Rl soveproject & X = S X M@ MG E QR F coonine F cootine Jp M x - | W PORTAL
NewProjekt + PLC_1 [CPU 1214C DUDODC)
Devices & Topology view [gh Network view  [[Jf Device view || Options [
I (v T - - e — =
=) =2 | de [rciicruiniag v B ® = Device overview g
. Al . [module v | Catalog ;
- #waFroleI;l ~ :‘ Al <Search- il il |
I Add new device — |2
gh Devices & networks [ Filter Profile: | <All> L] %
o
v anc [cPu 1214C DODODC) L o - Pc1 » _mCcPU =
Y pevice configuration o o1 e | T W Signal aard: LS
% Online & disgnostics e »@o o
» '8 Program blocks 1 2 3 4 5 6 7 5 L) o v @00 °
b L Technology objects ¥ Ty » (g oig 5
» g Extemal source fles e vima g
» [ ACtags L s ~(mAQ g
» [ PLC data types H’C_A - [ AQ 112817 9
» [ Watch and force tables oo s [ sE57 2324HA300x80 —
» [ Online backups e s » [ Communications boards >
» [5G Taces i » [ Battery boards s
» i Device proxydata = »mo H
B Program info = »@oo -
&) FLCalerm te: .y » @ oioQ Ll
» [l Local modules + PO » @A c
w [ HMI_1 [KTP700 Basic PN] ~| ~v| » @A 8
BY Device configuration < n > |100% > —y— & <|m > » (@ AlAQ s
Y Online & disgnostics. \gpmpertiu n-‘"’" UI& Diagnostics » [l Communications modules
Y Runtime settings = » [ Technelogy modules [
» [ screens +|| General | 10 tags System constants | Texts
~ [Details view b General o a
» Analog outputs o ddresses
i =
“ Startaddress: | 80
Home
b End address: | 81
Organization block: |- (Automatic update
Process image: | Autcmatic update =
» | Information

Rys. 14 Konfiguracja dodanego modutu — adres wyjscia na sterowniku Siemens SIMATIC S7-1200

12. Adresy na sterowniku znajdziemy po kliknigciu samego sterownika i jego konfiguracji.
Adresy wejs$¢ analogowych sa nastepujace %IW64 1 %IW66

Cllsers\AutomatykalDocumentsiAutomation\NewProjektiNewProjekt

window  Help

T Siemens

Project Edit View lnzent Qnline Options Tools Totally Integrated Automation

B saveprojer & X = 9 X Ot 5 [0 E B R F coonline F coofiine o AR x | W PORTAL
NewProjekt » PLC_1 [CPU 1214C DUDODC) - X
Devices & Topology view |gh Network view  [[IY Device view || Options =]
T = = . - F3
£ d [PLcicrui2iag) = =2 |%)H e =i | | Device overview =5
Al ] Module | Catalog ;
- _;wl’m]elu A 2 3 a 5 & 7 ] 9 Al search il it
Add new device . — ]
o Devices & networks A Fiter  Profile: [ <al> = (]| £
- » Py b
Lm mLC_1 [CPU 1214C DUDCIDC) v A ',
Y pevice configuration - = = [ signal boarss L
4% Online & diagnostics wz | rmo %l
» g Program blocks war | rEee g
» [ Technology objects e » [moing 5
» i External scurce files ] vima :'
" . === ~ A
» (@ PLCtags w3 ? 0~o\ 12807 =
B ﬂ:“ e . HsCA 'mﬁss;zaumuun -
» 3 Wetch and force tables HsCs ) . e ?
» [ Online backups e s (@ communications boards >
» (5 Traces e » [ Bamery boards g
» [ Device proxy data = »@o =
B} Program info Palie » . moQ -
&) PLC alerm text lists = » [ oibQ L
» [l Local modules P »ma g
w [} HML1 [KTP700 Basic PN] » mAQ El
Y Device configuration » (@ AiaQ 2
% Online & diagnostics » [l Communications modules
§ Runtime settings v| ~| * (@ Technology modules [
» [ Screens hd K3 ] »| [100% - <Jm >
jCstaliaiian info_ &%) Diagnostics
General | I0tags | System constants | Texts
- u2 A 10 addresses -
Home
i | Input addresses -
» Analog inputs — ]
1 Startaddress: | 64
v End address: 67

Rys. 15 Konfiguracja adresow wejsciowych analogowych na sterowniku Siemens SIMATIC S7-1200
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T4 Siemens - C:\Users\Automatyka\Documents\Automation\NewProjekiiNewProjekt

Project Edit View Insent Qnline Options Jools Window Help Totally Integrated Automation
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NewProjekt + PLC_1 [CPU 1214C DUDODC)
| Topolagy view [gh Network view |[IY Device view Options. (=]
- d¢ [FLc_1[cPU 12140 BB E1 [ Devics ovarview | =] E
Al R [module v | Catalog H
T ] NewProjekt 2 3 4 5 6 7 8 s =| A Search- )| ®
I Add new device — 8
gh Devices & networks _| A Fiier Profile: | <All> L] %
~ [ PLC_1 [CPU 1214 DO/DCDE] . nes | @ =
Y pevice configuration s “ =r = (@ Signal board: LS
% Online & disgnostics E v mo o
» '8 Program blocks k v @00 °
b L Technology objects » (g oig 5
b [ Etavral source Bt rima 3
» (g PLCtag: ~[mag H
» [ PLC data types - [ AQ 112817 9
» [ Watch and force tables . ~| [ sE57 2324HA30-0x80 —
» [ig) Online backups < [ 3] [100% v —y— @ <m > » (@ Communications boards 3
» [5G Taces ['G Properties [T Info W] % Diagnostics » [ Battery boards .
» [ Device prowydats - _ »mo H
1) Program info || General | IDtags | System constants | Texts » oo ||
) PLCalarm text lists Name Type Address  Tag table Comment » g oiogQ L)
» [ Local modul Al » A c
* L3 HMIL1 [KTP700 Basic PN] Bool %I0.0 » ma 8
Y Device configuration Bool %I0.1 » (@ AvsQ ]
% Cnline & diagnostics Bool %02 _| » (@ communications madules
¥ Runtime settings ool %i03 ~ | » [m rechnology modules [
» [F screens v Bool %04
+ | Details view Bool %I0.5
Bool %06
Bool %I0.7
&ool %11.0
Home Bool %
Bool %12
Bool %3
8ool %4
Bool %5
~ | > | Information

Rys. 16 Konfiguracja adresow wejsciowych binarnych na sterowniku Siemens SIMATIC S7-1200

Wyj$¢ binarnych jest dziesie¢ i majg adresy od %Q0.0 do %Q0.7 1 od %Q1.0 do %Q1.1

1, Slemens - C:\Users\Automatyka\DocumentsiAutomation\NewProjektiNewProjekt

Project Edit Yiew [nsert QOnline Optiops TJook MWndow Help T
G (W saveprojerr & ¥ 12Ty X et B ME R R I coonline Fooottine fp A ¥ 1 ] PORTAL
NewProjekt » PLC_1 [CPU 1214C DUDODC] - EX
| Devices | | Topology view | Network view |[IY Device view Options o)
£l |2 | de | [rcricrutaiact ICIEH - =i | [ Device overview =] g
— W - Module v | Catalog §
¥ ] Newfrojekt =] 2 3 N 5 6 7 8 9 = (i) ]| 2
& Add new device —= E
fhy Devices & networks [ Fitter  Profile: [ il ~] [ g
~ [ PLC_1 [CPU 1214€ DUDC/DC] - et |mf PV @
Y Device configuration 5 = ~ (W signal boards | |
%/ Online & diagnestics »@ol ]
» [ Program blacks . » (@0 °
» L& Technelogy objects - » lmoine 5
b g Extemel source files ke » @A E
» [ PLC tags ~ @A g
» [& PLC data types ~ (@ AQ 1x128m E
» [ watch and force table: 6ES7 2324HA30-0XB0 =
» (&g Online backups » [ Communications boards ir
b (G Traces » [ Battery boards ]
» [, Device proxydata »[moi -3
j Program info - » [moo L
PLC alarm text lists [<] n [3] [100% - —y— & [<]u] » [@oiDQ L
LR ECcal modliES [% Properties  |%yinfo 1] &l Diagnostics | raA F
~ [ HML1 [KTP700 Basic PN] »[mAQ 3
Y Device configuration [ General [ 10tags | System constants Texts » [ AlAQ H
%/ Online & diagnestics Neme Type Address  Tag table Comment » [ Communications modules
§ Runtime settings AJ| » '@ Technolagy modules I
» [ Screens | Bool %Q0.0
+ Details view Boal %Q0.1
Bool  %Q02
Bool  %Q03
Bool %Q04
Neme Bool %005 =
Bool  %Q0s6
Bool %Q0.7
Bosl  %Q10
Bosl %011
~ || > | Information

Rys. 17 Konfiguracja adresow wyjéciowych binarnych na sterowniku Siemens SIMATIC S7-1200
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13. Sterownik zostat skonfigurowany, nalezy przej$¢ do programowania wedtug analizy
obiektu sterowania, wybieramy w oknie inspektora Program Blok i podpunkt Main.

T4 Siemens - C:Wsers\Automatyka\DocumentsiAutomationitestitest

Project Edit View Inzet Onliine Options Tool: Window Help

Totally Integrated Aum?,auun

W sovepojer @ X 3 9 X Ot 5 D E W@ coonline F cootiiine fy A8 » n - ORTAL
Devices Options. nz
. g Y= 1 . o = 3 v T
Fladss LEREPB:@rE:HF ¢ cEdad® Gl Gl & & = Hlwt ' O 5|g
Main > | Favorites a
=3 m‘”md . o Name Data ype Oefsuitvalue  Comment T g
I Add new device Q= input ad fre Version
o Devices & networks 2 an Initial_Call Bool Initial call of this OB + I Cerral -
~ [ PLC_1 [CPU1214C DUDCIDC] 3 @e  Remanence Bool =True, if remanent data are available vl = = 2
Y Device confguration - |1 » 5i Bit logic operations vio =|=
= » [@) Timer operations V10 H
% Online & diagnostics aF 4k —0— f} = -t | P )
P block ¥ [+1 Counter operations vio K
~ g Program blocks
“wimm e *  Network1: | ¥ (<] comparator operations
i » [£] Math functions vio [vl=
& Main [0B1] < w B =4
+ L Technology object: o =T " )
— v H
» i External source files %00 0 | Extended instructions i
~ g PLCtag: | tourput | = [ Name Version
B Showsllgs { F— » [] Date and time-ofday vz Aﬁ
I Add new tag table 3 Clnng-[har V37 = 5
& Defaulttag table [32] » [7] Distributed IO V26 g
» (@ PLC data types » [] PROFlenergy V25 :
» [ wetch and force tables B ts It X
+ [ig Online backups ~ : T = NEH & =
» [ Traces 100% - —p— |— —
= > | Technology
» [ Device proxydata = .
- = Properties info U|%D i
) Program info |5 Properts [Binfo @]Ri Diagnostics > | Communication
~Details view General | Texts | v | Optional packages
General (i [~ Jame Version
Information =1y [ smancident V52w
Time stamps » [ SINAMCS vai
Home Address Compilation Name: [Main » [] Energy Suite extensions V3.0
Protection Constantname: |08 Mein
Attnbutes
Type: (08
Eventclass: |Program cycle
Language: | LD -
Number

Rys. 18 Przyktad programu zataczenia wyj

14.

3 =1 -
$cia na sterowniku Siemens SIMATIC S7-1200

Po napisaniu polecen mozemy przej$¢ do wgrania programu na sterownik przez

wcisnigcie ikony Download to device i wybierajgc to samo urzadzenie z odpowiednim adresem
IP lub MAC. Kazde urzadzenie znajdujace si¢ w sieci PROFINET posiada indywidualny adres
MAC. Aby sprawdzi¢ czy wybrano prawidtowy sprzet, zaznacz urzadzenie(wlasciwy adres
MAC) i wcisnij Flash LED. Diody LED statusu operacyjnego CPU powinny migac.

Help

& & Goonline &¥ co

Project Edit View Insert Online Options Tools Win

SF (e seveproject @ X 3z 5 X e (M fiive B MR 2 - 1)

Project tree Extended download to device X
D aices o Configured access nodes of *PLC_1" |
B Device Device type Slot Interface type  Address Subnet
PLCY CPU1214CDCD... 1X1 PNIE 192.168.111.103
v Jtest
I Add new device
o Devices & networks
~ | PLC_1 [CPU 1214C DGDC/DC]
Y Device configuration —
% Online & diagnostics Type of the PGIPC interface:  |@_PNiiE v]
» Iz Program blocks PGIPC interface: KB Reattek USE GbE Family Controller [~ ®©d
» [ Technology objects =l
» (@ Extemal source fles o®
» [ PLC tage
» (@) PLC data types
vG& Watch and force tables Select target device: Show all compatible devices [
S5 Oriis beckups Device Device type Interface type Address Target device
v | Details view PLC_T CPU1214CDCID.. PNAE 192.168.111.103 PLC_T
Module - - PNIIE Access address -
Neme
¥ Device configuration [~ Flash LED
9] Online & diagnostics
5 Program blocks g -
@ Technology objects | startsearch
i’: :::;‘“'" et Online status information: (] Displayonly emor mezzages
PR Ficdsts tpes = Connection established to the device with address 192.168.111.103 A~
B2 Vitch end force tables © Sscancompleted. 1 compatible devices of 2 accessible devices found —
[ Online backups Scan and information retrieval completed =
& Troces '7 Retrieving device information... v
. Device proxydata
54 Program info [ Load || gancel |
E) PIC alarm tewt licee

Rys. 19 Wprowadzenie programu zalgczenie wyjscia na sterowniku Siemens SIMATIC S7-1200
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15. Panel operatorski jest wykorzystany do celow wizualizacji i sterowania procesem
technologicznym. Dotykowy panel operatorski KTP 700 Basic PN z rodziny SIMATIC HMI
nalezy do paneli operatorskich serii ,,Basic Panels”. Panel ten przeznaczony jest do matych
aplikacji przemystowych, gdy nie ma koniecznosci korzystania ze skryptow i archiwowania
zmiennych. Panel posiada ograniczong funkcjonalnos¢ HMI, ale umozliwia realizacje¢ takich
funkcji stacji operatorskich, jak tworzenie systemow alarmowych, wykorzystywanie receptur
czy wyswietlanie trendow.

Dodatkowa funkcjonalno$¢ mamy stosujgc panel operatorski na komputerze w formie
glownej lub dodatkowej. Do wykonania przyktadowej aplikacji stuzy srodowisko programowe
TIA Portal V15.1
W oknie inspektora projektu wybieramy: dodaj nowe urzadzenie typu PC-system — PC-
general — PC-station i zatwierdzamy.

DA Siemens - C:\Users\Automatyka\Documents\Automationitestitest

Project Edit View Insert Online Optionz Tools Window Help

N Y saveproject 5 X 1= T3 X Qe s 5 MK B @ coonline F Gooffine g M I X' 1) "
Add new device X
Devices [ Device name:
| PC station
w | ]test

v @ PCsystems Device:
v [ PCgeneral
=2
. °C stationd

B Add new device
;rh Devices & networks

» @ PLC_1 [CPU 1214C DUDCDC]

» L Industrial PCs
2 Controllers - -
G Aoupad devcey 1 » L SIMATIC 57 Open Controller

» L) SIMATIC 57 Embedded Centroller
» £} SINUMERIK operator components
» L SIMATIC Controller Application

b 3§ Secuntysettings
» (4§ Common data SIMATIC PC station

» El) Documentation settings

» @ Languages & resources » it SIMATIC HM application Article no.: SIMATIC PC-Station
P:iu fnkne sccess | » L8 User applications Vearsion: V1o
» 99 Card Reader/USB memory |
Description

SIMATIC PC station

v Details view

Name

Drives

S

[] Open device view oK | Cancel

Rys. 20 Dodanie do programu stacji wirtualnej do sterownika Siemens SIMATIC S7-1200
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Element PC-station nalezy uzupetni¢ o dwa elementy. Pierwszy element to Profinet-Ethernet
komunikacyjny IE-general, w rozwini¢ciu oznacza Industrial Ethernet (IE).

T4 Siemens - C:Wsers\Automatyka\DocumentsiAutomationitestitest

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

B saveprojer & X %5 9 X Ot 5 [0 B QR coonline F coofiine fr AR x | W PORTAL
Devices [# Topology view  [gh Network view | [IY Device view Options =)
2 | d¢ [PCrmation [SMANCPCSatod ] il B [ @ =] Device overview | o|F
FS
W Medule v | Catalog ;
- _:( A = > IE gen 1 1 A Search> il Wl |
#dd new device 8
»_PROFINET interfsce g
gh Device: & networks _— & Filter Profile: | <all- -l .
» [ PLC_1 [CPU 1214€ DODCIDC] = —_— I ;pcgm..\ =

—_— =] » @ smencce A

PC station » [ SIMATIC HM application
» [ User

 lj@ Communications modules
= @ FROFINETE themet
» g cP 1604
» gl CP 1612 (A2)

o _
o jon cettings _— » e CP 1613 (A2)
» (g Languages & resources v - » g CP 1616 onboard

% » (D Local module:
+ I Ungrouped devices
» 5§ Secuntysetings

wla|u|afn]efw

[ sonean U] ol siee sno =

v | Details view DL [z ST
» g cP1623
| Module » g cP 1625
» g P 1628
LJE genero
b e —— ¥ [y PROFIBUS
<[ 3] [100% o —9— a [ ! > -
o Properties  [*i}Info i % Diagnostics
General | 10tags | System constants | Texts v | Information ]
General | Device: —
Ethemet addresses =
Optians =
Ethernet addrezze: Interface networked with 1
* Advanced option: '. l!
Interisce option: I Subnet: | not networked
= Port [x1P1] = o —— IE general
General
Port interconnec 50 ol o E_CP
u version

Rys. 20 KonflguraCJa stacji W|rtualnej — modut IE general do sterownika Siemens SIMATIC S7 1200

Kazdy S7-1200 posiada wbudowany port Ethernet (PROFINET/Industrial Ethernet), nie
zawiera switch wewnetrznie, wigc przy wiecej niz dwoch urzadzeniach potrzebny jest
zewnetrzny  switch.  Port  umozliwia ~ komunikacje  ze  sterownikami  S7
(200/300/400/1200/1500), urzagdzeniami HMI (Basic/Comfort Panel), programatorami lub PC,
1 z urzadzeniami obslugujacymi “open user communication” (np. Modbus TCP). Dany port
bedzie symulowany na komputerze do obstugi panelu HMI.

Drugi element to oprogramowanie modutu SIMATIC HMI application.

74 Siemens - C:\WUsers\AutomatykalDocumentsiAutomationitestitest

Project Edit View Inzert Online Options Tools Window Help

Totally Integrated Automation

5 i sweprojes & X 3 5 X D2 2 5) B B 3 ¥ coonline F cootfine g2 W IB X | < = PORTAL
| Devices [ Topology view |4 Network view |[Y Device view || Options =]
" el - — VAT . T
4|2 | ¢ [Pcstation [smanc rcsmtionw] 5y B (o) 2 [T R 2 =1 Device overview - é
2| [gpiniodute v |catalog 3
T —:;‘ a N - ~ IE general_1 1]a] <earch M E
#dd new device Y
& » PROFINETinterface ~ s
) == ¢ Fiter  Profle: [<all- - 5
o Devices & networks § LT 5| |@ Al w :
» [ PLC_1 [CPU 1214C DOUDCIDC] = & 3 * @ FCo
~ |2 PC station [SIMATIC PC station] — = | » [ s controller applicat | |
IY Device confgurstion PCstation = | = W
L %l online & disgnostics = q Ll °
= » () HMILRT 1 [WinCC RT Advenced] » 08 User E
e E 7 =
= » [ Local modules = |6 module: 3
g
» ‘iz Ungrouped devices E 5 -
» &g Securitysertings E
» (4 Common data D =
» 'E] Documentation settings v | : i =
v | Details view &
| Module |
L
Name | g
v v ¥
— —_— 3
|V Device configuration <[] > [1o0% ) a < m > -
Ul Online & diagnostics e ————————————————————————————————————————— 2
5 Ha_R1 |'d Properties  [*info 1] % Diagnostics
SCalmadtet [ General | 10 tags | Systemcomstants | Texts | %} inforrmation ]
 General | Device WinCC ]
Cowslog information Connection resources = RT Adv.
P N D 1
Connection resources | Aveilable connections reserved for Used offine
HI communication: |16 [o
WinCC RT Adve d
HTTP communication: |60 [0 " venes
Article no.: 6AV2 104-Oroooeoo
Maximum numl ber of used PLC resources per HM connection [2
nnnnnn 151.00

Rys. 21 Konfiguracja stacji wirtualnej — modut WinCC do sterownika Siemens SIMATIC S7- 12007
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Modut WIinCC Runtime wystepuje w wersji Advanced lub Professional i
wykorzystuje interfejs IE General w TIA Portal do komunikacji z Siemens S7-1200 przez
Industrial Ethernet (PROFINET). Program wymaga dodatkowej licencji.

B Automation License Manager
File Edit LicenseKey View Help
2E8E X Ex(bAakOa|?
=-I My Desktop
5 & My Computer
B osc)
2 wm Status | Family Product Version | Numberof license keys | License key License number Standard license type
4
# Online Software Delivery (¥a " SIMATIC HMI WinCC Advanced 150 i SITTASXER11300  00000000000000000000 Single
- SIMATICSTEP7  STEP 7 Basic 150 i SIFLSTBASBTS00  10411000797172603743 Flosting

Rys. 22 Licencja WinC Advanced do programowania panelu wirtualnego za pomoca TIA Portal

Modut komunikacyjny IE-general konfigurujemy przez wprowadzenie adresu IP karty
sieciowej komputera i maski podsieci, ktére odczytujemy w Control Panel.

‘( & Ustawienia Q,  Znajdz ustawienie - o i
|
® Ausomayka Siec i Internet > Ethernet
[ Konto lokalne
CR Ethernet A

Y Strona g)(éWna Nie potaczono

B Ssystem Ustawienia uwierzytelniania Edytuj

8 Bluetooth i urzadzenia Polaczenie taryfowe -

Niektore aplikacje moga dziatac inaczej, aby ograniczy¢ uzycie danych podczas Wytaczone ‘-._
| ¥ Sie¢iInternet potaczenia z 3 siecia

/ Personalizacja Ustaw limit danych, aby utatwi¢ kontrolowanie zuzycia danych w tej sieci
B¢ Aplikacje

Przypisanie adresu IP: Reczne
o Konta .
L Adres |Pv4: 192.168.111.180 Edytuj
D Ccasi jezyk Maska 1Pv4: 255.255.255.0
9 Granie Przypisanie serwera DNS:  Automatyczne (DHCP) Edytuj
X Wz CEsimr Producent: Realtek Kopiuj
J Prywatnoé¢ i zabezpieczenia Opis: Realtek USB GbE Family Controller

Wersja sterownika: 10.39.20.518
@ Windows Update Adres fizyczny (MAC): 9CEBES:63:03:37

Rys. 23 Odczyt adresu IP komputera w ustawieniach Windows

Dany adres IP wprowadzamy do programu TIA Portal w ustawieniach modutu IE-
General. Wszystkie urzadzenia w sieci PROFINET musza mie¢ swoj indywidualny adres IP.
Adres panelu musi by¢ w tej same;j sieci co sterownik i musi si¢ rozni¢ ostatnig pozycja. W tym
przypadku jest to adres karty sieciowej komputera doktadnie.
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T Siemens - C:\Users\Automatyka\Documents\Automationitestitest
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5 hE sawepojecr & X 5= X D2t 5B B R I coonline F Goofiine fp WP 2 o [ L P
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=] |3} | d¢ [Pcstation (sivanc e swtodw] | 5] B (g 2 (1] @2 2 Device overview
~
> " 7| W Module |+ ]cotarea
] test — &e'“\ Rl =| = IEgenenal_! 1[a][<earch- [
[t o) « & b PROFINETinterface = —
hy Devices & networks T 5| [ & rieer ofile: | <All>
» [ PLC_1 [CPU 1214C DGDCIDC] = . — =| » Rrcgeneni
= [ PC station [SIMATIC PC station] Pe statien 3 » Lol SIMATIC Comeroller Applicstion
N Device configuretion [ 3 . s | = @ swncimappicetion
L % online & diagnostics 5 ' = Lt WinCC RT Advanced
= b [ HMILRT. 1 [WinCC RT Advanced] + [ User applications
a [ 5 £ 7 » [jg Communications modulez
= » [ Local medules = = =1
» i Ungrouped devices 5
» [gi Common data —
» [B]) Documentation settings =
v Details view 0 = = ; | =
<[ 5] [100% = —— < 1 5
([ Module e i
[ Properties  |*i}Info 1| % Diagnostics |
— || General [ 10tags | system constants Texts |
|B¥ Device confguration Genersl I use IF protocol [~
%/ Online & diagnostics Options 1P address:
(& HMRT! Efsmeteldns Subnetmask: | 255 255 255 0 | "
(D Local modules v Advanced options O v | Information
5 € router
Interface options devee: p—
» Port[X1 P1] b Router address: [0 G ] o AT Adv
| PROFINET D
[¥ Generate PROFINET device name autematically
WinCC AT Advanced
PROFINETdevice name: | pe station.ie general_1 |
« il ] Article no.: [ BAVZ 104-Oroomramox
Device number: | © -]
’T‘ Version: 15.1.00

Rys. 24 Wprowadzenie adresu IP modutu IE General panelu wirtualnego sterownika Siemens SIMATIC S7-
1200

Pomiedzy PLC i PC-station ustawiamy potgczenie w trzech krokach:

- przechodzimy do widoku Network view jak wyzej i przeciggamy myszg od jednego do
drugiego portu.
] j gr.',' Network ?._'f Connections | HMI connectio E' % == ‘E| Q!

w | ] test b
B¢ Add new device

" Devices & networks i pLc PC station e

m—y :un_cﬂcpuuuc boond U Zi4C SIMATIC PC Stat... RT Adv
~ ['Q PC station [SIMATIC PC station]
[} Device configuration - e
i %/ online & diagnostics n
= » (] HMI_RT_1 [WinCC RT Advanced] PN/IE_1 k
-

» (2 Local modules

Rys. 25 Ustawienie polgczenia pomigdzy PLC i PC-station — modut IE General
- klikamy potaczenie ‘Connections’

Devices

| — ‘E Topology view ||ﬂ-|, Network view

) 5% Network([L.§ connections W omEE e H |
o]
¥ []test =
I Add new device
[ ﬁ Devices & networks : PLC_1 PC station WinCC
N N L L P 1214 SIMATIC PC Stat...

» (@ PLC_1[CPU1214C peDCDC] A
~ [ PCstation [SIMATIC PC station] D

Y Device configuraticn - "
: % online & diagnostics n
= » [ HMIRT_1 [WinCC RT Advanced] PNNE_1 -
= » [ Local modules

Rys. 26 Zrealizowanie pofaczenia pomigdzy PLC i PC-station — modut IE General
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- przeciggamy mysza pomi¢dzy PLC i WinCC
(2] 2 |€ nework |18 connections| [ connection =] 1| 88 £ []] @ ¢ g [
[ Highlighted: Connection
gy -

B Add new device
o ﬁn Devices & networks
» [ PLC_1 [CPU 1214C DODCIDC)
~ [ D PC station [SIMATIC PC station]
[" Device configuration

—
PLC_1 PC station WinCC
CPU 1214C SIMATIC PC Stat... RT Adv

- - - —
i %/ Online & diagnostics

= » [} HMI_RT_1 [WinCC RT Advanced]
= » O Local modules

HMI_Connection_1 :

Rys. 27 Zrealizowanie poltaczenia pomigdzy PLC i WinCC — modut WinCC RT Advanced

Polaczenie pomigdzy sterownikiem i panelem virtual HMI-PC dodatkowo ustawia si¢ w
programie zewnetrznym Set PG/PC Interface opcja Access Point of the Application.

Set PG/PC Interface X

Access Path | LLDP / DCP | PNIO Adapter
nt

Access Point of the Applicatio

STONLINE (STEP 7)  —>Re <. pe:pCiriterface Mily Controller TCPIP.1
(Standard for STEP 7) | |

Interface Parameter Assignment Used:

|Realtek USB GbE Family Controller TCPIP.1 - Properties...
BHPLCSIMMPI1 Diagnostics...
B FLCSIMPROFIEUS

EAPLCSIM.TCPIP.1
B Realtek USB GbE Family Controller.|SC
B Realtek USB GbE Family Controller. TC

(Parameter assignment of your MNDIS-CP
with TCP/IF protocol (RFC-1006))

OK

Cancel Help

Rys. 28 Ustawienie polaczenia pomigdzy PLC komputerem z panelem wirtualnym

Ustawiamy potaczenie Ethernet STONLINE z kartg sieciowa komputera np: Realtek bez
opcji auto. Sterownik pracuje na potaczeniu statycznym.
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Panel operatorski zostat skonfigurowany, nalezy przejs¢ do programowania panelu
wedlug analizy uktadu sterowania, nastepnie wybieramy w oknie inspektora Screens i
realizujemy projekt wedtug zasad poznanych w programowaniu HMI.

T4 Siemens - C:\Users\Automatyka\Documents\Automationitestitest

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
S S saveprojet & X 2 2 X D22 5 M E B R F Goonine F Gooiiine gt AR 2 S 1 S PORTAL
test b PCstation [SIMATIC PC station] » HM_RT_1 [WinCC RT Advanced] » Screens b Screen_1

Devices | Options
=2 W[5~ B T USAKsES —t Mecs sl Fagel N2 =]

...... 3 I - ~] v Basic objects

SAAo@H

I Add new device |~
g Devices & networks
+ [ PLC_1 [CPU1214C DODCIDC]
~ [ PC station [SIMATIC PC station]
Y Device configuration
% Online & diagnostics
= v [} HMI_RT_1 [WinCC RT Advanced]
Y Device configuration
¥ Runtime settings
¥ [ Screens

W A newscreen o oy L] g
¥ ) screen_1 —
] % AN
b () Screenmanagement | B IR IR = ﬂ i = {%_’, |_-

» [g HMtags
"2 Connections
£ HM alarms
& Recipes
=_=_=_=_=_=_=

W Historical data

» [8) seripts STT100% m—— ——
8] scheduled tasks =
£ cycles 2 [ 9 Properties |4 Info_i) | %) Diagnostics
v [ Details view || Properties | Animati | Events | Tems
B rpery i Genera 5
Ge
| e —
Name Appearance 1
Fill pattern “ @ Ten @en =
Design -
Layout o () Graphic O Textlist
Text format G Text when button is “net pressed”
Flashin -
<l () Graphics and text Stert > | My Controls
Styles/Designs vl = +|> | Graphics

Rys. 29 Prbjektowanie panelu wirtualnego

Konfigurujemy przycisk START ze zmienng w sterowniku na wartos¢ 1 - zalacz.

T4, Siemens - C:\Users\Automatyka\Documents\utomationitestitest

Project Edit View Insent Online Options Took Window Help Totally Integrated Automation

Cf (YR saveprojent & X 125 X e 50 E B F Goonline ¥ Gooffline fp AW % 1) ~ | h PORTAL

Devices | Options )
£ =) [ Fahoms G5B I USAtE:s Aspsgds = e gis Frge@ LIP3 i olg
.~} v Basic objects H

- ] test ~ B _
W’ Add new device / ’4\ & L o =
o Devices & networks ‘:
» [ PLc_1 [cPu 1214C DODODC] A k| £
~ [ PC station [SIMATIC PC station] = H
Y Device configuration L s
H

Y/ Online & diagnastics
=~ [} HMLRT_1 [WinCC RT Advanced]
Y Device configuration —
Y Runtime settings
~ [@ Screens
I Add new sereen
¥ Screen_1
» |§ Screen management

v Elements

OB o ny
PRI

S
(2l
-

EEre MG

» [ HM tags
2 ::’r'\n?mcn: ~ [ PLC_1 [CPU 1214C A [ I\
= + (3 Program blocks = =
Gl Recipes 2 : » [ Technology cbjects | = e =
istorical data e N Hone
~la 3 — = —
L4 ET % Default tag tabl._ L : =] ;) gql-“ L ]
) Scheduled tasks v . - » [ Locel modules a e Bool =
e [ Properties | Animations | Events | Texts (@ rCstton .. | [v] @ OUTP ol | W = = g
T HBHE X < " > < m >
A -
Click [ showall - MR e =
Press. - SetBit &
Neme | £
! Release ‘ Tag (inputioutput) 13l ES
Activate L <Add function> H
Deactivate ’ | |
Change
> [ My Controls
£ n > n
> | Graphics

4 Portal view 3 & wain (0B1) g Defaultiagt . |[] Screen_1

22 ol Q wyszukai H wm D o H o T W< 9 o v Y
Rys. 30 Projektowanie panelu wirtualnego — dodawanie zmiennych sterowmka Start
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Konfigurujemy drugi przycisk STOP ze zmienng w sterowniku na warto$¢ 0 — wylacz.

1# Siemens - C:\Users\AutomatykalDocuments\Automation\testitest

Project Edit View Insent Online Options Tools Window Help Totaly katugrated Msomgtion
G Hsweproject & X = X O FNHRER Y o Gootfine fp I X S | n PORTAL
Devices Options »
- = a = =
= | Fahome [5f+] BT USALtE: AsRs s St —3 Bes Zallle e Fro0@ A2 E =l
7] y 3 3 ot . . rey oed [~V Basic objtu.s §'
v Jtest b 2 . : ;
I Add new device / \ & @ O Lj et
B Devices & networks ":
» [ PLC_1 [CPU 1214C DCDCIDC] A a ]
~ [ PC station [SIMATIC PC station] H
BY Device configuration H
4%/ Online & diag: cs H
= v 3 HMLRT1 [WinCC RT Advenced] i
I Device confgurstion [~ [Elements =
s : S &
2 : m oy Ll 5|2
St R EL R SN ol il 4 &% (T
P G S Hipie o BN &5 (¢ -
SIS < S : Sessans 0
g
: H
v meLc 1 [ i214c Al 7 8
: » [ Program blocks o
» [§ echosogyobiecs | [mpimibeme o k
il Historical data . e IO . None
v @ PCag: | — -
» [§) Seripte [ a  Nput ool = ; =
o Default tag tabl. | B &5 =
78] scheduled tzks ] - — £l 5 uﬁmm‘;d:‘:" ‘@ weMini ool =
= s e |2
< Details view Properties \ Animations | Events | Texts | < [ PC station [SINKTC ol |[@ oulput ool F o = RS
LT BE X < A > [l [< u > @ i ]
Click [~ Showall ~ v|IX -
e Pres > Resewsit 5
B Release N Tag (inputioutput) 3l...| 2
Activate r <Add function 2
Deactivate
Change
> | My Controls
< J >
> | Graphics

Lo BwPomINN ) NOoOD A S W 7
Rys. 31 Projektowanie panelu wirtualnego — dodawanie zmiennych sterownika Stop

& Properties

Properties Animations " Events ”Texts

Visibility
Overview .
— Process Visibility
- Display
i Add new animation Tag: (® visible
[ Appearance N [ouT_put Bl O Invisible

£ g Visibilit] ': O Range From: [0 =

» X Movements

{® single bit 0 :

Rys. 32 Projektowanie panelu wirtualnego — dodawanie animacji do przycisku Start
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| @ Properties
Properties Animations |[ Events ” Texts
Visibility
Overview LAE
~ %, Display Process Visibility
B Add new animation Tag: (O visible
@ Visibility n [ouT_put =[] (@ Invisible

» & Movements l_ O Range From: [0 :l
»
(@) single bit o [$]

Rys. 33 Projektowanie panelu wirtualnego — dodawanie animacji do przycisku Stop
Do zataczenia projektu z panelem PC sg ikony

P
zalgczenia symulacji na komputerze.
Przed wlaczeniem symulacji warto usunaé tryb pelnoekranowy i ustawi¢ wielko$¢
ekranu HMI np: 1024x768 w ustawieniach panelu Runtime settings.

zataczenia symulacji lub

test » PC station [SIMATIC PC station] » HMI_RT_1 [WinCC RT Advanced] » Runtime settings

Devices
B g = General [~ .
Services
B Add new device [~} e Screen
Eﬁb Devices & networks Keyboard . Startscreen: |Screen_1 gﬂ
» (i PLC 1 [CPU 1214C DC Good Manufacturin..
FLERY DCDCIDC] o Default template: C)|
~ _E] PCstation [SIMATIC PC station] )
N oy User administration Default style of the project: [w]
i % Online & diagnostics 3 Languag.e & font Style of the HMI device: | WinCC Dark
& = (5] HMI_RT_1 [WinCC RT Advanced] ks :“Fmg: L Adapt font size to device size:
Y pevice configuration [EegEEting = ‘ T e h [T
Y Runtime settings L SL1020068 [-]
= [} Screens e i Fullscreengode: ||
B¢ Add new screen Lock task switching: |
~ £l Screen_l Load names: [wf]
» [§) Screen management
» [ g HMtags
2, Connections Identification
4 HM alarms ProjectID: | g \=]
& Recipes
5 | " N
g Hilsterical doto Historical data
» Ug) seripts (<] [ B o . -
5] Scheduled tasks : = = . = =
) Cycles v ‘3 Properties ‘|1..Info y||ﬁ Diagnostics

Rys. 34 Parametry panelu wirtualnego — wieloko$¢ ekranu
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Koncowe ustawienia i panel virtual HMI PC z parametrami komunikacji wida¢ na

ponizszym rysunku.

T4 Siemens - C:\Users\Automatyka\Documents\Automationitestitest

UF (M B saveproject & ¥ ¥

|| Devices

X D MG E R F coonline ¥ Gooffline S M MB 2 H []] [== ec N

test » PC station [SIMATIC PC station] » HMI_RT_1 [WinCC RT Advanced] » Connections

B

f} Connections to 57 PLCs in Devices & networks

il Historical data

g \ MATIC W

Set PG/PC Interface

‘ AccessPaMLLDP/DCP PNIO Adapter | Info |

Cross-references Compile

w all messages -

#d (errors: 0; warnings: 0)

Description

Access Point of the Application

=
Connections
¥ Add new device (~] Name Communication driver | HMI time synchronization mode | Station Partner Nede
i, Devices & networks g HM_Connection_1  SIMATICS7 1200 Nene |w| 571200 station_1  PLC_1 CPU 1214C DCIDC...
» [m PLC_1 [CPU 1214C DUDC/DC] <Add new>
~ Q) PC station [SIMATIC PC station] | - ]
I} pevice configuration L < ,H ——
i % Online & diagnostics J Parameter ‘l Area pointer |
= v [ HMI_RT_1 [WinCC RT Advanced] - .
: SIMATIC PC station - WinCC RT Advanced Station
Y Device configuration
¥ Runtime settings winCC Interface:
5 RT Adv
¥ [0 Screens ETHERNET ]
[ Add new screen
E] Screen_1
» [[§) Screen management
» g HM tags HMI device PC
Connections
% Address: Address: ]
A HM alarms
&) Recipes Access point: |570NLINE Access passwerd:

|S7ONLINE (STEP7) —>Realtek USB GbE Family Controller TCPIP.1 j

(Standard for STEP 7)

Interface Parameter Assignment Used

o
@

m

Time stamp: 12/30/2025 7:47 PM-7265
Software compilation started

Number oftags: 1

Software compilation completed (devie|

Compiling finished (errors: 0; warnings:

|Fiea\(ek USB GbE Family Controller TCPIP.1 - Properties...

[E@PLCSIMMPIT
[#8 PLCSIM PROFIBUS. 1
PLCSIM.TCPIP.1

Realtek USB GbE Family Controller|SC
[#Realtek USB GbE Family Contraller. TG

(Parameter assignment of your NDIS-CP

Diagnostics

o |
[ m=

=4 Overview 155 Devirec & ne

I'Y Runtime cert

With TCP/IP protocol (RFC-1006))

1% connections I 1 screen 1

Rys. 35 Petne ustawienia polgczenia panelu wirtualnego

Program TIA Portal umozliwia wygenerowanie aplikacji HMI PC do bezposredniego
uruchomienia. Do tego celu uzywa si¢ programu WinCC Runtime Loader.

e Wszystko
Najlepszy wynik

| 0§

WinCC Runtime Loader
Aplikacja

Aplikacje
£ WinRAR

fing WinCC Runtime Advanced Tag
RAS .
Simulator

e
¥ Win32Diskimager

W WinCC Audit Viewer

Microsoft Bing

Rys. 36 Program WinCC Runtime Loader w systemie Windows

Aplikacje Dokumenty  Ustawienia Osoby

Vin
RL

WinCC Runtime Loader
Aplikacja

Otworz

Uruchom jako administrator
Otworz lokalizagje pliku
Przypnij do obszaru startowego
Przypnij do paska zadan

Odinstaluj
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Aby komunikacja WinCC Runtime (w TIA Portal) ze sterownikiem S7-1200 dziatata
przez Industrial Ethernet, potrzebna jest licencja typu SIMATIC NET — SOFTNET-IE S7.
Po zalaczeniu programu jak ponizej wybieramy Transfer.

Start Center

< Transfer

O start

3 settings

Transfer

Connecting to host...

Rys. 37 Zalaczenie programu WinCC Runtime Loader w systemie Windows

Nastgpnie w programie TIA Portal wybieramy panel HMI RT i wybieramy przestanie
programu do urzadzenie, w tym przypadku wirtualnego. W kolejnosci ustawiamy potgczenie
Ethernet, Connect i Load, co skutkuje wygenerowanie programu zewnetrznego aplikacji

HMI_PC.

114 Siemens - C:\Users\Automatyka\Documents\Automationitestitest

Project Edit View Insert Online Options Tools Windg

OF (3 saveproject & X = o X N (M2 §

Help

R & coonline ¥ cooffine Sz [N B > )

Project tree

Extended download to device

1 F’“""“ Configured access nodes of *PC station”
g i q Device Device type Slot
PC station SIMATIC PC statio...
~ [Jtest [~ ] IE general_1 IE general 11
B¢ Add new device T
iy Devices & networks
» [ PLC_1 [CPU 1214C DUDCDC]
~ "' PC station [SIMATIC PC station] =
© Y Device configuration Type ofthe PGIPC interface:
: % Online & disgnostics
= v [} HMI_RT_1 [WinCC RT Advanced] - »
[IY Device configuration
Y Runtime settings
~ [ Screens
B Add new screen
§ ] sereen_1 Address or name of target device:
» [ Screen management -
» Lg HMitags RTady. (® Configured IP Address
%24 Connections D O Use other P
L4 HM alarms
5 Recipes IP address: 4‘
Wl Historical data < ["|FlashLED () use device name (DNS)
b LE] Scripts F Device name:
5] Scheduled tasks Ao
~ | Details view
|| Module Online status information:
%2 Attempting to connect to the device with address 192.168.111.180.
Fre— N £ Connection established to the device with address 192.168.111.180.
ny  Davice EE‘nﬁéLra‘t‘{én' S Scan and information retrieval completed
%/ Online & diagnostics
(5 HM_RT_1
'@ Local modules

ce

Interface type  Address Subnet

Ethernet 192.168.111.180

PNIIE 192.168.111.180 PNME_1
[@_Ethernet [-]
[ etherne: [~ @<
[Brectatzi @
[ [-®

[comeat] | [
["] pisplay enly error meszages
Load Cancel

I -
Rys. 38 Wygenerowanie aplikacji panelu wirtualnego przez WinCC Runtime Loader w systemie Windows
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Aplikacja jest dostepna w katalogu wskazanym przez WinCC_RT_Loader — Settings, a
najprosciej jest ja uruchomié przez opcje Start, Rys.37.

T start Center Settings X
Connection
Channel ETHERNET v
Transfer mode [ ) Off
() Manual
) Automatic

|  Autostart configuration

i @i E gl MENS\CORTHMIRTMYHMIRTM\PROJECT S\

Autostart application itomation\WinCC RT Advanced\HmIRTM.exe
Wait until autostart | 3 ¥ Seconds

User interface language

Language English v

Cancel 0K

Rys. 39 Sciezka do programu aplikacji wirtualnej w systemie Windows

Jest to w pelni funkcjonalna aplikacja panelu operatorskiego. Do jej zataczenia konieczny jest
program WinCC RT Advanced.
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[t
BF SIMATIC WinCC Runtime Advanced — O X

m SIMATIC WinCC Runtime Advanced

Rys. 40 Aplikacja wirtualna HMI-PC do sterowania wyjsciem sterownika Siemens SIMATIC S7-1200
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