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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are non-
binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Introduction

1.1 Overview

This document shows you how to establish an HMI connection between a SIMATIC
S7-1500 Software Controller and SIMATIC WiIinCC V7.4 SP1 via the Windows
network.

1.2 Components used

This application example was created using the hardware and software
components described in the Table 1-1.

Table 1-1: Hardware and software components

Component Article number Note
SIMATIC IPC 427E 6AG4141-0BA00-0AAO
SIMATIC IPC 427D 6AG4140-0BB00-0AAO

SIMATIC S7-1500 Software

Controller V2.6 6ES7672-7AC01-0YGO CPU 1507S
SIMATIC WinCC V7.4 SP1 6AV6381-2BE07-4AX0
SIMATIC STEP 7 V15.1 6ES7822-1AA05-0YAS TIA Portal

1.3 Versions of the SIMATIC S7-1500 Software Controller

With the 2nd generation of the SIMATIC ET 200SP Open Controller, the CPU
versions with extended technology functions have been added.

The Open Controller (as of December 2018) is therefore available as...
e CPU 1505SP - Standard Version

e CPU 1505SP T - Standard Technology Version

e CPU 1505SP F - Failsafe Version

e CPU 1505SP TF - Failsafe Technology Version

The SIMATIC S7-1500 Software Controller for SIMATIC IPC has a further CPU
type, the CPU 1508S, from version 2.6. Compared to the CPU 1507S, the CPU
1508S provides a larger program and data memory.

The SIMATIC S7-1500 Software Controller (as of December 2018) is therefore
available as

e CPU 1507S - Default execution
e CPU 1507S F - Failsafe execution
e CPU 1508S — Default execution
e CPU 1508S F - Failsafe execution

Note To operate a SIMATIC S7-1500 Software Controller Failsafe you need a
SIMATIC IPC with NVRAM (e.g. buffered SRAM).

SWC & WinCC V7
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1 Introduction

1.4

1.5

Hardware configuration

Figure 1-1 shows the hardware setup of the application example. In the software
CPU 1507S variables are made available in a global data block for the visualization
software SIMATIC WinCC V7.4 SP1. The visualization computer does not have to
be located in the PROFINET network, since a communication connection can be
established via the virtual interface (V2 and V1) of the software controller (V2.5)
with IP routing. Thus, the visualization computer can also be physically located in
the Windows network and connected to the software controller computer via the
Windows interface (X1).

Figure 1-1: Hardware configuration of both SIMATIC IPC
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Network configuration

The IP addresses of the virtual interface are represented in the Figure 1-2.
The subnet masks of both interfaces are as follows 255.255.255.000.
Figure 1-2: Virtual interfaces of the SIMATIC IPC 427E

IPC

Windows/Linux - 57-1500
. Software Controller

Windows IP-Stack CPU IP-Stack

Siemens
Hypervisor
192.168.73.2 192.168.73.1
( H

Siemens RT-VMM Network Adapter I Runtime communication interface I
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1.6 Requirements

In order to be able to put the application example into operation, you need
o Experience with SIMATIC industrial PCs

e Experience with Windows operating systems

e Experience with SIMATIC STEP 7 TIA Portal

e Experience with the SIMATIC S7-1500 Software Controller

e Experience with SIMATIC WInCC V7

Further information can also be found on the Internet at:
e www.siemens.com/pc-based

e hitps://support.industry.siemens.com/cs/ww/en/view/75852684

SWC & WinCC V7
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2 Necessary Windows settings

2

2.1

Necessary Windows settings

Before you can use the application example, you must make a few Windows
settings on the SIMATIC IPC 427E (software controller computer) and the
SIMATIC IPC 427D (visualization computer).

Without these Windows settings no connection between the SIMATIC S7-1500
Software Controller and SIMATIC WinCC V7.4 SP1 can be established.

Windows settings SIMATIC IPC 427E

First you need to change the IP addresses/subnet masks for the Windows interface
or virtual interface on the Windows side.

In addition, the Routing and Remote Access service must be activated.

Follow the steps as described in the Table 2-1 and make the Windows settings on
the SIMATIC IPC 427E (Software Controller Computer).

Table 2-1: SIMATIC IPC 427E — Windows settings

Step Action

Open the Windows Network Center of the SIMATIC IPC 427E and set the
corresponding IP address / subnet mask for the Windows interface.

Internet Protocol Version 4 (TCP/IPv4) Properties x

General

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

() Obtain an IP address automatically

®@1ise e Following T8 address:!
1 W

. = I . -
- Unidentified network Default gatenay: ]

Intel(R) Ethernet Connection (2) ...

Obtain DNS server address automatically
(®) Use the folowing DNS server addresses:
Preferred DNS server:

[ validate settings upon exit Advanced...

arce

Open the Windows Network Center of the SIMATIC IPC 427E and set the
corresponding IP address / subnet mask for the virtual interface.

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
() Obtain an IP address automatically
®@1ise e Following T8 address:!
Ethernet
i . .
Unidentified network Default gateway: l:l

SIMATIC RT-VMM Network Adapt...
Obtain DNS server address automatically

(®) Use the folowing DNS server addresses:
brefemed O server: ]

Alternate DNS server:

[validate settings upon exit Advanced...

arce

SWC & WinCC V7
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2 Necessary Windows settings

Step

Action

Open Computer Management of the SIMATIC IPC 427E.
Under Services, search for Routing and Remote Access.

Right-click on the service and change the start type under Properties to
Automatic.

Finally, start the service once for the current session.
Services - O X

File Action View Help
@ EdEHE »unw

% Services (Loca|| £ Sevices (Local)
Routing and Remote Access Name - Description  Status Startup Type ™
&k Retail Demo Service The Retail ... Manual
DESCTiDTiOVji ) =1Routing and Remote Access 2 i Disabled
Offgrs routing services to €, RPC Endpoint Mapper Start g Automatic
businesses in local area and ) Stor N
wide area network &, STDOS Help Service top g Automatic
9 environments. {6, S7DOS SCP Remote Pause Automatic
7 CFC Nictribtinn Canicn Resume g Automatic
Startup type: Disabled ~ Restart Manual
Automatic (Delayed Start Al Tasks s 0 Autamatic ¥
Automatic | | P
Manual Refresh
Disabled e
:

The Routing and Remote Access service is now executed.

When the system is restarted, the service will start automatically based on the
startup type.

Note When using the SIMATIC S7-1500 Software Controller under Windows
Embedded Standard 7, the Service Routing and Remote Access is not

available.

A Workaround is described under \7\ in section 4.

SWC & WinCC V7
Entry ID: 109763254, V1.0,
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2 Necessary Windows settings

2.2 Windows settings SIMATIC IPC 427D

On the SIMATIC IPC 427D (visualization computer) you must also adapt the IP
addresses/subnet masks for the Windows interface.

In addition,

the routing table on the SIMATIC IPC 427D must be extended in order

to establish a connection from the local interface to the virtual interface of the
software controller.

Follow the steps as described in the Table 2-2 and make the Windows settings on
the SIMATIC IPC 427D (Software Controller Computer).

Table 2-2: SIMATIC IPC 427D — Windows settings

Step

Action

1.

Open the Windows Network Center of the SIMATIC IPC 427D and set the IP
address / subnet mask for the corresponding interface.
["Eigenschaften von Intemetprotokoll Version 4 (TCP/1Pvd) (e ES

Allgemein

IP-Einstellungen kéinnen automatisch zugewiesen werden, wenn das
Netzwerk diese Funktion unterstiitzt, Wenden Sie sich andernfals an
den Netzwerkadministrator, um die geeigneten IP-Einstellungen zu
beziehen.

IP-Adresse automatisch beziehen

IP-Adresse: 192 .168 . 0 . 25
LAN-Verbindung 2 Subnetzmaske: 255 .255 . 255 . 0
Micht identifiziertes Metzwerk Standardgateway:

2 Intel(R) 82579LM Gigabit Network... e ot

@ Folgende DNS-Serveradressen verwenden:
Bevorzugter DNS-Server:
Alternativer DNS-Server:

Einstellungen beim Beenden Gberpriifen

| Erweitert.. |

Abbrechen

Then start the command line window (CMD) with administrator rights.

Enter the following command:

route add -p <target address> mask <subnet mask> <gateway address>

Analogous to this example
route add -p 192.168.73.0 mask 255.255.255.0 192.168.0.20

[z+] Administrator: G:\Windows\System32\cmd.exe
. . . = 1

This command makes the entire 192.168.73.xxx subnet accessible via the
Windows interface of the SIMATIC IPC 427E.

The —p setting is optional and will keep the route even after a reboot.

SWC & WinCC V7
Entry ID: 109763254, V1.0,

01/2019 9




© Siemens AG 2019 All rights reserved

2 Necessary Windows settings

Step

Action

3.

Then check whether the route has been entered.

Enter the following command:
route print

Administrator: C:\Windows\System32\cmd.exe

IP

fAktive Routen:

Hetzwerkziel Hetzwerkmaske Gateway
127.8.8.8 255.8A.8.8 Auf Verbindung
27.8.8.1 255.255_255_255 Auf Verbindung

127.255.255.255 255.255.255.255 Auf Verbindung

192.16 - 255.255.255.8  Auf

uf Ue

22 .a 24 a ]
255 255 255 255 255 255 255 255 Auf Uerh
55 25 55 55 25

Hetzmaske Gatewayadres
255.255.255.08 192.168.8.2

The routing table of the SIMATIC IPC 427D should now also contain the route
just entered.

With a simple PING test you can check whether the virtual interface of the
SIMATIC S7-1500 software controller is accessible.

Enter the following command:
ping 192.168.73.1

Open the system control of the SIMATIC IPC 427D and the PG/PC interface
menu.

PG/PC-Schnittstelle einstellen (32-6it)

Make sure that the PG/PC interface is linked to the correct network adapter.
=
Zugitsweg | LLDP / DCF | PNIO-Adapter | info |

Zugangspunkt der Applikation:

SFONLINE (STEP 7) - Intel(R) 82573LM Gigabit Network Conndlad
(Standard fir STEP 7)

Benutzte Schnittstellenparametrierung

|Inte\{R} 82579LM Gigabit Network Connect Eigenschaften... |
Intel{R} 825741 Gigabit Network Cor = | Diagnose... |

Intel{R) 82579LM Gigabit Network C_I

Intel(R) 82579LM Gigabit Network C opieren... |
Intel{R) 82575LM Gigabit Netwurk_['LI Lo |

3

{Parametrierung fir den |E-PG-Zugang lhres
NDIS-CPs mit TCP/IP Protokal (RFC-1006))

Abbrechen | Hitfe: |

SWC & WinCC V7
Entry ID: 109763254, V1.0,
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3 Engineering of the application

3 Engineering of the application
3.1 Engineering SIMATIC S7-1500 Software Controller

Table 3-1 describes the minimum settings to be made in the TIA Portal project for
the software controller in order to establish a connection to the visualization
computer via the Windows interface.

Table 3-1: SIMATIC IPC 427E — Settings TIA Portal project

Step Action

Add a SIMATIC IPC 427E and a SIMATIC S7-1500 Software Controller V2.6
to your project.

1 PC-System_1

Double-click the three Ethernet / PROFINET interfaces of the SIMATIC IPC
427E and assign the interfaces as well as the IP addresses / subnet mask
settings.

Assign the left interface (X1) to the SIMATIC PC station.
[ properties |7 Info @ % Diagnostics

|| General | 10tags | system constants [ Texts |
» General
Interface
= PROFINET interface [x1] Assign interface to an application
General

Ethemet addresses Use interface for: | SIMATIC PC station [-]
» Advanced options

Location

e —

Assign the middle interface (X2) to the PLC_1 software.

[ properties |%4info_ | % Diagnostics

|| General | 10tags | System constants [ Texts |

~ General
2 Frojectinformation
. Interface assignment Assign Interface to an application
Ethemet addresses
Time synchronization Use interface for: | Software PLC_1 [~]
Operating mode
~ Advanced options Location
Interface options
~ Real time settings Index: |-
10 communication

Real time options
» Port [x2 P1] ‘ Interface type: | Intel standard Ethemet controller

Interface

Hardware resource: | X2

H HH

Web server access

Assign the right interface (X3) to the PLC_1 software.

[ < properties

| info_0] ) Diagnostics

|| General | 10tags | system constants | Texts |

~ General
Projectinformation
Assign interface to an application
Ethemet addresses
Time synchronization Use interface for: | Software PLC_1 [+]
Operating mode
~ Advanced options Tocation
Interface options
~ Real time settings Index: |-
10 communication

Interface

Hardware resource: |33

Real time options
» Port 3 P1] ‘ Interface type: | Intel standard Ethemet controller

HHH

Web server access

SWC & WinCC V7
Entry ID: 109763254, V1.0, 01/2019 11
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3 Engineering of the application

Step

Action

Double-click the CPU 1507S Runtime in the overview and open the submenu
Runtime communication interface.

Activate the Use router checkbox and enter the IP address of the virtual
interface on the Windows side under Router address.

[ properties | Info | % Diagnostics
|| General | 10tags | System constants | Texts |
Cycle ~
Communication load e e
System and clock memory 1P protocol
» System diagnostics
PLC alarms (® SetIPaddress in the project
b Uz Padiess
DNS configuration
» Displey m Subnet mask
Mulilingual support [ Use router
Time of day Router address:
e e O 1Paddressis set directlyat the device
» Protection & Security
» OPCUA
» Runtime communication interface G
- General
= [C] PROFINET device name is set directly at the device
Project information
Catalog information 1 [# Generate PROFINET device name automatically
Interface assignment 7 PROFINET device name: |software plc_i runtime comrmunication interface_1 ]
Converted name: | 1.iuntimexa communis exb19941 ]
Time synchronization
» Advanced optons Degmrrter | ]
‘Web serveraccess
Configuration control
Connection resources
Overviewof addresses
» Runtime licenses
» Advanced configuration =

Load the TIA Portal project into the Software Controller.

Note:

The first download of the SIMATIC S7-1500 software controller must always be
performed via the Windows interface of the SIMATIC IPC 427E.

After successful download, start the software controller and set it to Run mode.
SR Software PLC_1 - X

SIMATIC
SIEMENS 57-1500 ™ RUNISTOP

O%0006

MAINT
Overview
CPU 15075

%2:192.168.1.1
%3:192.168.2.1

SWC & WinCC V7
Entry ID: 109763254, V1.0,
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3 Engineering of the application

3.2 Engineering SIMATIC WinCC V7.4 SP1

Table 3-2 helps you how to create a project in SIMATIC WinCC V7.4 SP1 and how

to establish a connection to the SIMATIC S7-1500 Software Controller.

Table 3-2: SIMATIC IPC 427D — Settings WinCC V7.4 SP1

Step Action
1. Open the SIMATIC WinCC Explorer with a double click on the SIMATIC IPC
427D.
The overview window opens.
ol x|
| Datei  ansicht 2
| E | | -
Keine Objekte vorhanden
[22 Objekt(e) [izenzierter Betrieb s
2. Use the New button to create a hew project.
In this case, select Single-user project.
Neues Projekt:
ok
iﬁl " Mehrplatz-Projekt
= I
EE " Client-Projekt
Vorhandenes Projekt:
%’ " Offnen
oK I Abbrechen
SWC & WIinCC V7
13
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3 Engineering of the application

Step

Action

3.

Give the project an appropriate name and click Create to complete.

Neues Projekt anlegen

Projekt Mame:

2lx|

| WinCC7_Quick_Start

Projekitpfad:

I C:\Users'Public\Documents!\Siemens \WinCCProjects

Neues Unterverzeichnis:

[-]

| WinCC7_Quick_Start

Hilfe Anlegen

Abbrechen |

After creating the project you will see the overview window.

WinCCExplorer =] B
| Datei Bearbeiten Ansicht Extras ?
(BEREAl R 2
-_# WIinCC7_Quick_Start Name e
T Rechner P \eb Navigator Editor
15
] Varisberhaushait Variablen Variablenha,
g Editor
 aphics Designer i i
= Menis und Symboleisten D)Time Synchronization Editor
2] Text-und Grafikisten 4 Text- und Grafidisten Editor
A Aarm Logging B rextLibrary Editor
m TagLogging Text Distributor Editor
=l 4kl Tag Le Ediitor
&) Report Designer P or
- Z) Report Designer Editor
1 dlobal script T redundancy Editor
[ TextLibrary T rechner Rechner
=, Text Distributor T Picture Tree Editor
it User Adminstrator *h, 0s-Projekteditor Editor
7 CrossReference /p0riine-Anderungsladen Editor
s Orline frekrungsiod 2] Menis und Symbolleisten Editor
A Online-Anderungsladen L1 Lifebeat Monitoring Editor
L3 Recundancy A Hormelder Editor
339 User Archive X Graphics Designer Editor
- M X "
©) Time Synchronization 13 Global script Editor
A7 Hermelder CrossReference Editor
i — [ Alarm Logging Editor
Lifebeat Monitaring
O5-Projekteditor
P web Navigator
4] | |
WinCC7_Quick_Start) [22 Objekt(e) Lizenzierter Betrieb [ T
4. Double-click on Variable household to open the overview window for the
variable household.
[ variablenhaushalt: C Configuration Studio oy [ 3]
Datei Bearbeiten Ansicht Bdras  Hilfe
Variablenhaushalt <« || 4 Variablen [ Interne Variablen ] [Suchen 2| «
&-Jl} variablenhaushalt Name [atentyp [Lange [Formati=|| m
7 Inteme Varizblen 1 [@ConnectedRTClients 16-Bit Wert 2 o
% Strukturvariablen 2 |@CurrentUser Textvariable 8-Bit Zeichensatz 255 E
3 | @CurrentUserName Textvariable 16-Bit Zeichensatz 255 5—
4 |@DatasourceNameRT Textvariable 16-Bit Zeichensatz 255 .ﬁ
5 |@Deltaloaded Vorzeichenloser 32-Bit Wert 4 g
6 |@LocalMachineName Textvariable 8-Bit Zeichensatz 255
7 |@PHServer_Mirror_Details Textvariable 16-Bit Zeichensatz 255
8 |@PHServer_Mirror_State Textvariable 16-Bit Zeichensatz 255
9 | @PHServer_Frincipal_Details Textvariable 16-Bit Zeichensalz 255
10 | @PHServer_Principal_State Textvariable 16-Bit Zeichensatz 255
11 @RedundantServerState Vorzeichenloser 16-Bit Wert 2
12 | @SCRIPT_COUNT_ACTIONS_IN_QUEUES Vorzeichenloser 32-Bit Wert 4
13 | @SCRIPT_COUNT_REQUESTS_IN_QUELES Vorzeichenloser 32-Bit Wert 4
14 | @SCRIPT_COUNT_TAGS Vorzeichenloser 32-Bit Wert 4
15 @Serverliame Textvariable 16-Bit Zeichensalz 255
16 | @ServerVersion Textvariable 16-Bit Zeichensatz 255
17 | @TLGRT_AVERAGE_TAGS_PER_SECOND Gleitkommazahl 64-Bit EEE 754 &
18 @TLGRT_SIZEOF_NLL_INPUT_QUEUE Gleitkommazahl 64-Bit IEEE 754 8
19 | @TLGRT_SIZEOF_NOTIFY_QUEUE Gleitkommazahl 64-Bit IEEE 754 8
20 | @TLGRT_TAGS_PER_SECOND Gleitkommazahl 64-Bit IEEE 754 8
21
22
23
{24
""" 25
H Variablenhaushalt 26
27
Alarm Le
@ rm Logging 28 ||
17 a0 Logging 2]
30
T i e 5
P [ . 0

SWC & WinCC V7
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3 Engineering of the application

Step Action

5. Right-click on Variable household in the left column.

1500 Channel.

In the context menu, select Add new driver and then SIMATIC S7-1200, S7-

[1]] variablenhaushalt - WinCC Configuration Studio oy [ 53
Datei Bearbeiten Ansicht Edras  Hilfe
Variahlanhaushalt « ||  Variablen [ alle ] [Suchen 2+ «
Bl : |Datentyp [Lénge |Formatz~|| m
2 Neuen Treiber hinzufogen  #| N SWATIC & protocs) s ite ToBit wert 3 =
T S
5 Strukturvariablen| - | svsmc s7-1200, 57-1500 Channel | Textvariable 8-Bit Zeichensatz 255 3
Textvariable 16-8it Zeichensatz 255 s
- SIMATIC S5 Serial 39648 Textvariable 16-Bit Zeichensatz 255 E
E
- SIMATIC 55 Programmers Port ASS11 Vorzeichenloser 32-Bit Wert 4 £
3] Exportieren
A soEsneem Textvariable 8-Bit Zeichensatz 255
(7] | quamic s5 Etvernet vt Textvariable 16-Bit Zeichensatz 255
[e] EAEE Textvariable 16-Bit Zeichensaiz 255
(9] | sovatic T serial Textvariable 16-Bit Zeichensatz 255
10 Textvariable 16-Bit Zeichensalz 255
= SIVIATIC T Ethemet Layer 4 2ariabt 163k Zeknensa
(1] Vorzeichenloser 16-Bit Wert 2
N Vorzeichenloser 32-Bit Wert 4
< | —— Vorzeichenloser 32-Bit Wert 4
[14) Vorzeichenloser 32-Bit Wert 4
st Eibemet Textvariable 16-Bit Zeichensaiz 255
{16  ModbusTcPP Textvariable 16-Bit Zeichensatz 255
17 ope Gleitkommazahl 64-Bit IEEE 754 8
18 o aminge Channe Gleitkommazahl 64-Bit [EEE 754 8
19 Gleitkommazahl 64-Bit IEEE 754 8
[20) | ProfibusDP Gleitkommazahl 64-Bit IEEE 754 8
21 | Profibus FMS
2 Simotion
2 systemin
a4 Yemino
..... =
Variablenhaushalt 26
z7
Alarm Logging A
) m i
ﬂ: Tag Logging [29]
30
Bl 00 & L - T Vabndungen . Gruppen | variablen .

A new connection option is created in the left column Variable household.
Right-click OMS+ and select New Connection from the context menu.
Give this connection the name Software Controller.

B
Datei Bearbeiten Ansicht Edras  Hilfe
Variablenhaushalt « || i Variablen [ OMS+ ] [Suchen 2| «
- Variablenhaushalt Name |patentyp |Lange [Formatd=|| |
3 Inteme varizblen 1 uE'
8% 8 |
1l ows+ [3] s
5% sflsktur ¥ Neue Verbindung (4 :3'!
5 5
[ [6]
a ]
— L8
+7] | Exportieren 9
(10
1]
12
[13]
(14
|15
|16
17
|18 |
19
[20
21
22
23
|24
..... B
\Variablenhaushalt 26
27
@ Alarm Logging s L
1] 7eu Logging 2]
0
B lesw- i 4 » | Verbindungen . Gruppen | Variablen ‘ > L]
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3 Engineering of the application

Step

Action

7.

The new Software Controller connection is now displayed in the left column
Variable household.

Right-click on Software Controller and select Connection Parameters from
the context menu.

[} variablenhaushalt - WinCC Configuration Studio oy [ 59
Datei Bearbeiten Ansicht Edras  Hilfe

¥* Verbindungsparameter

|| A>symbole

Variablenhaushalt « || i Variablen [ Software-Controller] [Suchen Pl «
-4 Variablerhaushalt Name |Datentyp [Lénge |Formatz~|| m
7 Inteme Variablen 1 =
- I SIMATIC 57-1200, 57-1500 Channel 2 a
T, 3 s
i B
g g
g
B s m——rt = =

151

43 Kopieren 7

@ EH|

12

Loschen 10

Umbenennen 11

- 112

#7] Exportieren 13

(14

15

16

17

w1 [ [ [ [ [ [ [t [ o [ [ [
BBENERYELNRE G

:|i|3| Variablenhaushalt
M Alarm Logging
]]j Tag Logging
B i 2l 0 %8 5 - o S eronen ] variablen . 5
Bereit | Deutsch (Deutschland) 100% (=} 5! B

A pop-up window opens with the connection settings of the software controller
connection.

You must enter the IP address of the virtual interface on the Software
Controller page - in this example 192.168.73.1.

You must select STONLINE as the access point.
For the product family, select s71500-connection.
x

Verbindung |

S§7Plus-h
IP-Adresse [192.168.73.1]

Zugangspunit: |S?ONLINE ﬂ

Produkfamilie: 571500-connection =]

Passwort

Andem

Passwort I

Passwort wiederholen: I

Geben Sie die |P-Adresse der AS ein.
Beispiel: 142.11.0.123

Abbrechen Hife

Then start the SIMATIC WinCC V7.4 SP1 Runtime on the SIMATIC IPC 427D.

SWC & WinCC V7
Entry ID: 109763254, V1.0,
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4 Operation of the Application Example

4
4.1

Operation of the Application Example

Connection Check

After you have loaded or completed all projects on both SIMATIC IPCs, you can
check the connection for correct functionality.

Conditions for establishing a connection:
e SIMATIC S7-1500 Software Controller in operating mode RUN
e SIMATIC WInCC V7.4 SP1 Runtime started

Start the diagnostic tool Channel Diagnosis on the SIMATIC IPC 427D in addition
to the SIMATIC WInCC V7.4 SP1 Runtime. (Eigure 4-1) With this tool you can
monitor and control all configured connections.

Figure 4-1: Channel Diagnosis Tool

WinCC Channel Diagnosis i b

Channels/Connections | Configuration | [ &lwaps on top

Counters I Walue | -
Connection State ready

Plc: &ddress 1921688.731

EntryPoint STOMLIME

Flc Attributes [free/mas) 8000 anon

Flz Subscriptions [free/max] 500/ 500
Subzcription Memor (frees... 2097152 ¢ 2097152
Max tags per request [read... 100 41700

Flz Operating State
Pl Tag Subscriptions
Plz Tag Polling
Connection Aborts

Fiun

no tags subscribed
Bz (E.10:(7]

0

4.2

Flz Pratection-Level o pratection, full ac...
Hrni Protection-Level invalid password arf... —
Read Duration of Ple Tagz.., Tmez 3]/ 5me (5] /..
Wiite Duration of Ple Tags ... Ome 0]/ 0me (0] /...
Active services Datatccess ;I

v CyclicUpdate O I'IDUD ﬂ

If you see a green check mark on the connection, the connection is established
and intact. A red cross indicates an unestablished/inactive connection.

Creating a Data Block in the TIA Portal Project

In the TIA Portal project, create a global data block with a test variable for the
software controller. (Eigure 4-2) Then download the TIA Portal project to the
Software Controller again.

Figure 4-2: DB with test variables

SWC_Quick_Start » PCSystem_1 [IPC427E 3xPN/IE] *» Software PLC 1 [CPU 1507S] » Program blocks *» gDB_Data [DB1] - X
= = A, B = °7 Keepactualvalues g Snapshot = - Copy snapshots tostartvalues - - Load start values as actual values !,’ =
gDB_Data

Name Data type Start value Retain Accessible f.. | Writa.. | Visiblein .. | Setpoint Supervis... Comment

1 4@ ~ static
2 |[@s=  TestTag Int Elo [ =] =] =]

B . <Add new>

SWC & WinCC V7
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4 Operation of the Application Example

4.3

Linking Variables to HMI Elements

Open the overview window again by double-clicking on Variable household. A
right click on the software controller connection opens the context menu. Select
the entry AS Symbols and click on Load from AS. (Figure 4-3)

Figure 4-3: Search Software Controller Connection

[[]] variablenhaushalt - WinCC Configuration Studio —131 x|
Datei Bearbeiten Ansicht Exras  Hilfe
| Variablenhaushalt <« || i Variablen [ Software-Controller ] [Suchen Pl «
210 variablenhaushalt Name Kommentar |Datentyp |Lénge [Formatz+|| m
(- Interne Variblen BB a
= 1| SIMATIC 57-1200, 57-1500 Ct ffinel 2 =
a
&1 oms+ 3 E
¥ Software G 4 E
ol Neue Gruppe E
o
53| Kopieren
-
Laschen
Umbenennen
| Exportieren
l AS Symbole I II\ Il Ladenaus AS I
17 (=]
18
1 Laden aus Datei
19 =]
20
21
122
125
124
— 25
1Jifi| variablennaushait 26 |
27
Alarm Loggint =
M ogging 53] ||
jm Tag Logging 29
30
& 11 s 3 - | id
B ok 14 4 v [ Gruppen | Variablen 1 v
Bereit ‘ Deutsch (Deutschland) | 100% (=) ™) ) |

By clicking, the available variables provided by the software controller are
displayed in the variable household of SIMATIC WIinCC V7.4 SP1. (Figure 4-4)

Figure 4-4: Reachable variables in the variable household

-loix]
Datei  Bearbeiten Ansicht Edras  Hilfe
Variablenhaushalt « || 11 AS Symbole [ Software-Controller] [Suchen Pl «
- I Variablenhaushalt | Zugriff  |Name AS Datentyp |Datenbereich |Variable =l m
-5 Interne Variablen 1| @ System_Byte Byte Merker a
- | SIMATIC 57-1200, 57-1500 Channel (2| O FirstScan Bool Merker =
=1 oms+ 3] = DiagStatusUpdate Bool Merker s
¥ Software-Contraller 2| O AlwaysTRUE Bool Merker %
15 Strukturvariablen 5| @ AlwaysFALSE Bool Merker 3
16| O Clock_Byte Byte Merker
7 = Clock_10Hz Bool Merker
| 8 | = Clock_5Hz Bool Merker
lo| @ Clock_2.5Hz Bool Merker
10| O Clock_2Hz Bool Merker
| A Clock_1.25Hz Bool Merker
|12 | = Clock_1Hz Bool Merker
|13 | = Clock_0.625Hz Bool Merker
15 ] Test_Tag Shart gDB_Data gDB_Data_Test_Tag I
7
118 |
119 |
20|
[21 |
|22 |
|23 |
24 |
[25 |
126 |
|27 |
128 | I
171 vaa0aging 129
130 -
Bl s - Gruppen _( Variablen | AS Symbole [T | Az |
Bereit ‘ Deutsch (Deutschland) ‘ Tabelle: 15 AS Symbole | 100% (=) 0} @

]

For all variables that you want to associate with HMI elements, check the box in the
Access column, as shown in Figure 4-4.

SWC & WinCC V7
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Then create an image with an I/O field in your SIMATIC WInCC V7.4 SP1 project.
Link the test variable from the DB of the software controller to the /O field. (Figure
4-5

Figure 4-5: Configuration of an I/O field with SIMATIC WinCC V7.4 SP1

Graphics Designer - NewPglo = EI
Datei  Bearb g Extras Fenster DataConnector 7
NREEL P i oS EEESR: @ Q& 100 - i Al .12 - gv{e;-
: Enfedl s s B e S Tk b s o U N e —
NewPd0 X I Variable: | d
(2) S
Aktualiserung: |25 =R
Feldtyp:
1~ Eingabe
" Ausgabe
* EAFeld
. E 12
] e [ JServer resources are not reachable (C: Program Fics (o _seviftgrate |
lwWinCC Variablen -
= schnftart | el
| 3 —
rate | [
@ WinCC Variablen Kommentai| I 4
[ tnteme variablen gDB_Data_T... Vorzeichenbeha... 0001: AD...
@ ] Liste aller Strukturinstanzen — oK ‘Abbrechen
[l Liste aller Variablen -
Fige = H SIMATIC 57-1200, 57-1500 ¢ -2t Applikationsfenster
] E. OMS+ [] Bildfenster b
De -4 Software-Controller aal. | Indr | 04| Control a
| EA-Feld
.. £a] Grafik-Objekt
43 Zustandsanzeige
| Textliste
4 » 4 »
| | sl | ] 4% Mehrzeiliger Text
oK I Abbrechen | Hife I - H Kombinationsfeld
-5 Listenfeld
4 ==
L4 I Faceplate-Instanz @
Dbjekteigenschaften =l Variablen %Ausgabelenslel HBibliothek ES\IG Bibliothek v{IZ)y'nan'\ic-\.v\.l’izarcl ECO..‘ 22 stile ,ﬂPr..‘
dofi]zs]]s 67 [s o []ui]=]]wa]5]= o-coenen -
Driicken Sie F1, um Hilfe zu erhalten. |Deutsch [Deutschland) |[EA-Feldt |[ 1360 va0 [ x50 v:s50 | 4

Save the SIMATIC WInCC V7.4 SP1 project and start the visualization.

Establish an online connection to the software controller with TIA Portal. You can
then change the test variable online in the DB of the SIMATIC controller.

If the value changes, the display value in the 1/O field of SIMATIC WinCC V7.4 SP1
also changes. (Figure 4-6)
Figure 4-6: SIMATIC WInCC V7.4 SP1 Screen

WinCC-Runtime -

0,000

SWC & WinCC V7
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5 Data exchange via OPC UA

5 Data exchange via OPC UA

51 Overview

With the integrated OPC UA Server of the SIMATIC S7-1500 Software Controller
you can also establish a communication via the Windows interface to the SIMATIC
WinCC V7.4 SP1.

This section describes the differences to establishing a connection via the
SIMATIC S7-1200, S7-1500 channel of WinCC V7.4 SP1.

Figure 5-1 You can see the changed hardware structure.
Figure 5-1: Hardware structure for data exchange via OPC UA

SIMATIC IPC 427E SIMATIC IPC 427D
Windows i CPU 1507S Windows

preme — —[BR]-—=oPC UA WinCC V7.4 SP1

O
ks
[ 3
O

192.168.000.020
255.255.255.000
192.168.001.001
0 255.255.255.000
M 192.168.002.001
255.255.255.000
192.168.000.025
255.255.255.000

PROFINET

Ethernet

SWC & WinCC V7
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5 Data exchange via OPC UA

5.2 Engineering SIMATIC S7-1500 Software Controller

Table 5-1 describes the minimum settings to be made in the TIA Portal project for
the software controller in order to establish a connection to the visualization
computer via the Windows interface and OPC UA.

Table 5-1: SIMATIC IPC 427E — Settings TIA Portal project

Step

Action

1.

Add a SIMATIC IPC 427E and a SIMATIC S7-1500 Software Controller V2.6
to your project.

PC-System_1

Double-click the three Ethernet / PROFINET interfaces of the SIMATIC IPC
427E and assign the interfaces as well as the IP addresses / subnet mask
settings.

Assign the left interface (X1) to the SIMATIC PC station.

[ properties |*4info_)| % Diagnostics

|| General | 10tags | System constants [ Texts |
» General
Interface
~ PROFINET interface [X1] Assign interface to an application
General

Ethernet addresses
» Advanced options

Use interface for: | SIMATIC PC station I+

Location

O —

Assign the middle interface (X2) to the PLC_1 software.

'€ Properties

[ 1nfo_w)] % Diagnostics

|| General | 10tags | System constants [ Texts |

v General
Interface

Projectinformation

Interface assignment

Ethemet addresses

Assign interface to an application

Time synchronization Use interface for- | Software PLC_1 [+
Operating mode
~ Advanced options Location
Interface options
- Real ime settings Index: [~ =

10 communication

Real time options
» Port [x2 P1] " Interface type: | Intel standard Ethemet controller

H

Hardware resource: | X2

Web serveraccess

Assign the right interface (X3) to the PLC_1 software.
[ properties | Info )| % Diagnostics

|| General [ 10tags [ System constants | Texts |
v General
Projectinformation

Interface assignment

Ethemet addresses

Interface

Assign interface to an application

Time synchronization Use interface for: | Software PLC_1 [-]
Operating mode
~ Advanced options Location
Interface options
~ Realtime settings Index: |- ~

10 communication

Real time options
» Port DG P1] “ Interface type: | Intel standard Ethemet controller

Hardware resource: |33

H 1

Web server access

SWC & WinCC V7
Entry ID: 109763254, V1.0,
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5 Data exchange via OPC UA

Step

Action

3. Double-click the CPU 1507S Runtime in the overview and open the submenu
Runtime communication interface.

Activate the Use router checkbox and enter the IP address of the virtual
interface on the Windows side under Router address.

[ properties | Info | % Diagnostics

Project information
Catalog information
Interface assignment
Time synchronization
» Advanced options
Web server access
Configuration control
Connection resources
Overviewof 2ddresses
» Runtime licenses
» Advanced configuration

|| General | 10tags | System constants | Texts |
Cycle ~
Communication load e e
System and clock memory 1P protocol
b System diagnostics
PLC alarms (® SetIPaddress in the project
b TR Padiess
DNS configuration
» Displey il Subnet mask:
Multlingual support & use router
Time of day Router address:
e e O I address is set directly at the device
» Protection & Security
» OPCUA :
» Runtime communication interface (i G
~ General M

[ PROFINET device name is set directly at the device
[# Generate PROFINET device name automatically

PROFINET device name: |software ple_1 runtime communication interface_1 ]

1.runtimea communi exb 19941 |

Converted name: |

Device number. | [+

[l

4. Double-click the CPU 1507S Runtime in the overview and open the submenu
OPC UA and Server.
Activate the Activate OPC UA server checkbox.

[ properties  [%}info | &l Diagnostics

|| General | 10tags | System constants [ Texts

Cycle
Communication load
System and clockmemory |
» System diagnostics
FLC alams
» Web semver
DNS configuration
» Display
Multilingual support
Time of day
Time syncheorization
» Protection & Security
~ OPCUA
General

General
Options
» Securty
Export
» Client
|3 T F

<]

Server

» General

Accessibility of the server
server addresses
Address

opcicp:i192.168.1.1:4840
oprirp:ii192.168.73.1:4840

Standard server interface

) Enatle standard SIMATIC server interface

5. Double-click the CPU 1507S Runtime in the overview and open the submenu
Runtime licenses and OPC UA.

Select the SIMATIC OPC UA S7-1500 medium license.

| e properties  [*t}info |2l Diagnostics

|| General [ 10tags [ system constants | Texts |

System and clock memory
» System diagnostics

PLC alarms.
» Web server

DNS configuration ||
» Display

Multilingual support

OPC UA|

Runtime licenses

Type of required license: | SIMATIC OPC UA 57-1500 medium -1
Type of purchased license: | SIMATIC OPC UA 57-1500 medium 2

Time of day
Time synchronization
» Protection & Security
» OPCUA
» Runtime communication .
Configuration control
Connection resources
Overviewof addresses
~ Runtime licenses
0PCUA
ProDiag
Energy Suite
» Advanced configuration [

(3 T

Note:

6. Load the TIA Portal project into the software controller and then set the
software controller to Run mode.

The first download of the SIMATIC S7-1500 software controller must always be
performed via the Windows interface of the SIMATIC IPC 427E.

SWC & WinCC V7
Entry ID: 109763254, V1.0, 01/2019
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5.3 Engineering SIMATIC WinCC V7.4 SP1

Table 5-2 helps you to create a project in SIMATIC WInCC V7.4 SP1 and to
establish a connection to the SIMATIC S7-1500 Software Controller via OPC UA.

Table 5-2: SIMATIC IPC 427D - Settings WinCC V7.4 SP1

Step Action

1. Open the SIMATIC WinCC Explorer with a double click on the SIMATIC IPC
427D.

The overview window opens.

—inix

| Datei  Ansicht 2

RERE R =

Keine Objekte vorhanden

w

|22 Objekt(e) Lizenzierter Betrieh [

2. Use the New button to create a hew project.
In this case, select Single-user project.
MNeues Projekt:

]

ﬂﬁ = Mehrplatz-Projekt
)

=y
@ " Client-Projekt

Vorhandenes Projekt:

% = Offnen

OK I Abbrechen

SWC & WinCC V7
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5 Data exchange via OPC UA

Step

Action

3.

Give the project an appropriate name and click Create to complete.

Neues Projekt anlegen

Projekt Mame:

2lx|

| WinCC7_Quick_Start

Projekitpfad:

I C:\Users'Public\Documents!\Siemens \WinCCProjects

Neues Unterverzeichnis:

[-]

| WinCC7_Quick_Start

Hilfe Anlegen

Abbrechen |

After creating the project you will see the overview window.

WinCCExplorer =] B
| Datei Bearbeiten Ansicht Extras ?
(BEREAl R 2
-_# WIinCC7_Quick_Start Name e
T Rechner P \eb Navigator Editor
15
] Varisberhaushait Variablen Variablenha,
g Editor
 aphics Designer i i
= Menis und Symboleisten D)Time Synchronization Editor
2] Text-und Grafikisten 4 Text- und Grafidisten Editor
A Aarm Logging B rextLibrary Editor
m TagLogging Text Distributor Editor
=l 4kl Tag Le Ediitor
&) Report Designer P or
- Z) Report Designer Editor
1 dlobal script T redundancy Editor
[ TextLibrary T rechner Rechner
=, Text Distributor T Picture Tree Editor
it User Adminstrator *h, 0s-Projekteditor Editor
7 CrossReference /p0riine-Anderungsladen Editor
s Orline frekrungsiod 2] Menis und Symbolleisten Editor
A Online-Anderungsladen L1 Lifebeat Monitoring Editor
L3 Recundancy A Hormelder Editor
339 User Archive X Graphics Designer Editor
- M X "
©) Time Synchronization 13 Global script Editor
A7 Hermelder CrossReference Editor
i — [ Alarm Logging Editor
Lifebeat Monitaring
O5-Projekteditor
P web Navigator
4] | |
WinCC7_Quick_Start) [22 Objekt(e) Lizenzierter Betrieb [ T
4. Double-click on Variable household to open the overview window for the
variable household.
[ variablenhaushalt: C Configuration Studio oy [ 3]
Datei Bearbeiten Ansicht Bdras  Hilfe
Variablenhaushalt <« || 4 Variablen [ Interne Variablen ] [Suchen 2| «
&-Jl} variablenhaushalt Name [atentyp [Lange [Formati=|| m
7 Inteme Varizblen 1 [@ConnectedRTClients 16-Bit Wert 2 o
% Strukturvariablen 2 |@CurrentUser Textvariable 8-Bit Zeichensatz 255 E
3 | @CurrentUserName Textvariable 16-Bit Zeichensatz 255 5—
4 |@DatasourceNameRT Textvariable 16-Bit Zeichensatz 255 .ﬁ
5 |@Deltaloaded Vorzeichenloser 32-Bit Wert 4 g
6 |@LocalMachineName Textvariable 8-Bit Zeichensatz 255
7 |@PHServer_Mirror_Details Textvariable 16-Bit Zeichensatz 255
8 |@PHServer_Mirror_State Textvariable 16-Bit Zeichensatz 255
9 | @PHServer_Frincipal_Details Textvariable 16-Bit Zeichensalz 255
10 | @PHServer_Principal_State Textvariable 16-Bit Zeichensatz 255
11 @RedundantServerState Vorzeichenloser 16-Bit Wert 2
12 | @SCRIPT_COUNT_ACTIONS_IN_QUEUES Vorzeichenloser 32-Bit Wert 4
13 | @SCRIPT_COUNT_REQUESTS_IN_QUELES Vorzeichenloser 32-Bit Wert 4
14 | @SCRIPT_COUNT_TAGS Vorzeichenloser 32-Bit Wert 4
15 @Serverliame Textvariable 16-Bit Zeichensalz 255
16 | @ServerVersion Textvariable 16-Bit Zeichensatz 255
17 | @TLGRT_AVERAGE_TAGS_PER_SECOND Gleitkommazahl 64-Bit EEE 754 &
18 @TLGRT_SIZEOF_NLL_INPUT_QUEUE Gleitkommazahl 64-Bit IEEE 754 8
19 | @TLGRT_SIZEOF_NOTIFY_QUEUE Gleitkommazahl 64-Bit IEEE 754 8
20 | @TLGRT_TAGS_PER_SECOND Gleitkommazahl 64-Bit IEEE 754 8
21
22
23
{24
""" 25
H Variablenhaushalt 26
27
Alarm Le
@ rm Logging 28 ||
17 a0 Logging 2]
30
T i e 5
P [ . 0
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5 Data exchange via OPC UA

Step

Action

5.

Right-click on Variable household in the left column.

In the context menu, select Add new driver and choose
OPC UA WinCC Channel.

context menu.

Datei Bearbeiten Ansicht Extras  Hiffe

Give this connection the name Software Controller OPC.

[1]] variablenhaushalt - WinCC Configuration Studio o [= 9
Datei  Bearbeiten Ansicht Extras  Hilfe
Variahlanhaushalt < || 4 variablen [alle ] [Suchen Pl «
| T |Datentyp |Lsnge [Format{al| mq
@ ME"‘ 1, Neuen Treiber hinzufiigen >| I SIMATIC 57 Protocol Suite Vorzeichenloser 16-Bit Wert 2 g
SIMATIC 57-1200, 57-1500 Channel Textvariable 8-Bit Zeichensatz 255 H
Textvariable 16-8it Zeichensatz 255 =
3’ SIMATIC 55 Serial 3964R Textvariable 16-Bit Zeichensatz 255 EY
Ei
7] Eporteren SIMATIC S5 Programmers Port ASS11 Vorzeichenloser 32-8it Wert 4 s
I Testvariable 8-Bit Zeichensatz 255
Texvariable 16-Bit Zeichensatz 255
SIMATIC 55 Ethenet Layer 4 Textvariable 16-Bit Zeichensatz 255
I Textvariable 16-Bit Zeichensatz 255
MATIC T Ethernet Laver & Textvariable 16-Bit Zeichensatz 255
themet Layer Vorzeichenloser 16-Bit Wert 2
SIMATIC 505 TCPIP UES Vorzeichenloser 32-Bit Wert 4
S —— EUES Vorzeichenloser 32-Bit Wert 4
L= EEw Vorzeichenloser 32-Bit Wert 4
MilsubehilEiemet Textvariable 16-Bit Zeichensatz 255
Maodbus TCPIP Texvariable 16-Bit Zeichensatz 255
ore OND Gleitkommazahl 64-Bit IEEE 754 8
Gleitkommazahl 64-Bit IEEE 754 8
OPC UAWinCC Channcl I Gleitkommazahl 64-Bit IEEE 754 8
Profious b Gleitkommazahl 64-Bit IEEE 754 8
Profibus FMS
Simotion
System Info
""" 25
\Variablenhaushalt 26
27
Alarm Lc in, =
g ogging = L
711 reatonana :
30 -
M 4 » n| Verbindungen " Gruppen | Variablen : ’
= = = = = — =

Right-click on OPC UA Connections and select New Connection from the

Variablenhaushalt

7 Variablen [ OPC UA Connections ]

[Suchen

p

-4 Variablenhaushalt
7§ Inteme Varizblen

Name

|Datentyp

|Lénge |Format

1 [

11 opc uA Connections

=

w [ 5 akturvariablen

¥’ NeueVerbindung |-

a

#7] Exportieren

Il Systemparameter

5]

SR

Variablenhaushalt

g Alarm Logging

MJ Tag Logging

w
8

M 4 » M| Verbindungen Gruppen | Variablen

Ix

uayeyosuabig ‘ 2 |
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5 Data exchange via OPC UA

Step

Action

7.

The new Software Controller-OPC connection is now displayed in the left
column Variable household.

Right-click on Software Controller-OPC and select Connection Parameters
from the context menu.

[} variablenhaushalt - WinCC Configuration Studio oy [ 59
Datei Bearbeiten Ansicht Edras  Hilfe
Variablenhaushalt « || i Variablen [ Software-Controller-OPC ] [Suchen Pl «
-4 Variablerhaushalt Name |Datentyp [Lénge |Formata] m
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A pop-up window opens with the connection settings of the Software
controller-OPC connection.
You must enter the OPC UA Server address of the virtual interface on the
Software Controller page. You can find them in the TIA Portal.
In this example opc.tcp://192.168.73.1:4840.
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Then start the SIMATIC WIinCC V7.4 SP1 Runtime on the SIMATIC IPC 427D.
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5 Data exchange via OPC UA

54 Connection Check

After you have loaded all projects to the two SIMATIC IPCs, you can check the
connection for correct functionality.

Conditions for establishing a connection:
e SIMATIC S7-1500 Software Controller in operating mode RUN
e SIMATIC WiInCC V7.4 SP1 Runtime started

Start the diagnostic tool Channel Diagnosis on the SIMATIC IPC 427D in addition
to the SIMATIC WiInCC V7.4 SP1 Runtime. (Figure 5-2) With this tool you can
monitor and control all configured connections.

Figure 5-2: Channel Diagnosis Tool
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If you see a green check mark on the connection, the connection is established
and in clock. A red cross indicates an unestablished/inactive connection.
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55 Linking Variables to HMI Elements

Open the overview window again by double-clicking on Variable household. A
right click on the software controller-OPC connection opens the context menu.
Select the Search OPC Server entry here. (Figure 5-3)

Figure 5-3: Search Software Controller-OPC Connection
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By clicking, the available OPC servers are displayed in the new window. If you
browse to the OPC UA server of the controller, the accessible variables are

displayed. (Figure 5-4)
Figure 5-4: Reachable variables in the variable household
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For all variables that you want to associate with HMI elements, check the box in the
Access column, as shown in Figure 5-4.
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Then create an image with an I/O field in your SIMATIC WinCC V7.4 SP1 project.
Link the test variable from the OPC UA server of the software controller with the I/O

field. (Eigure 5-5)
Figure 5-5: Configuration of an I/O field with SIMATIC WinCC V7.4 SP1
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Save the SIMATIC WInCC V7.4 SP1 project and start the visualization.

Establish an online connection to the software controller with TIA Portal. You can
then change the test variable online in the SIMATIC controller.

If the value changes, the display value in the 1/O field of SIMATIC WinCC V7.4 SP1
also changes. (Figure 5-6)

Figure 5-6: SIMATIC WIinCC V7.4 SP1 Screen
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6 Appendix

6
6.1

Appendix

Service und support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
—all information is accessible with just a few mouse clicks:
https://support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers

— ranging from basic support to individual support contracts. Please send queries
to Technical Support via Web form:

www.siemens.com/industry/supportrequest

SITRAIN - Training for Industry

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:
www.siemens.com/sitrain

Service offer

Our range of services includes the following:
e Plant data services

e Spare parts services

e Repair services

e On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
https://support.industry.siemens.com/cs/ww/en/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for Apple iOS, Android and Windows
Phone:

https://support.industry.siemens.com/cs/ww/en/sc/2067
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6.2 Links and Literature

Table 6-1: Important links

No. Topic

\1\ Siemens Industry Online Support
https://support.industry.siemens.com

\2\ Link to the article page of the application example
https://support.industry.siemens.com/cs/ww/en/view/109763254

\3\ SIMATIC S7-1500 Software Controller manual
https://support.industry.siemens.com/cs/ww/en/view/109740725

\4\ SIMATIC WiIinCC V7.4 SP1 manual
https://support.industry.siemens.com/cs/ww/en/view/109736220

\5\ SIMATIC IPC 427E manual
https://support.industry.siemens.com/cs/ww/en/view/109742190

\6\ SIMATIC IPC 427D manual
https://support.industry.siemens.com/cs/ww/en/view/67235073

\7\ Internal and external connection via the virtual interface of the software controller
https://support.industry.siemens.com/cs/ww/en/view/109760541

6.3 Change documentation
Table 6-2: Overview history
Version Date Change
V1.0 12/2018 First version
SWC & WinCC V7
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