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09.99 Preface

Preface

Purpose of this Manual

This manual contains various sample projects pertaining to the topic communication
between WinCC and a PLC. It emphasizes the different communication options to the
SIMATIC S5 and SIMATIC S7.

This manual is availablein printed form as well as an electronic online document.

The table of contents or the index will quickly point you to the information required. The
online document also provides an expanded search function.

Additional Support

For technical questions, please contact your Siemens representative at your local Siemens
branch.

In addition, you can contact our Hotline at the following number:;

+49 (911) 895-7000 (Fax -7001)

Information about SIMATIC Products

Constantly updated information about SIMATIC products can be found in the CAO1
catalog. This catalog can be accessed at the following Internet address:
http://www.ad.siemens.de/ca0lonline/

In addition, the SSIEMENS Customer Support provides you with current information and
downloads. A collection of frequently asked questionsislisted at the following Internet
address:

http://www.ad.siemens.de/support/html_00/index.shtml

WinCC Communication Manual iii
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09.99

Sample Projects

1 Sample Projects

This chapter illustrates the configuration of the communication between a WinCC station
and a PLC by means of sample projects. Each of the sample projectsis based on the
application of acertain communication option and hardware combination.

Content of the Examples

The sample projects described below can be copied directly from the online document to
your hard drive.

The functionality of the sample projectsis limited to the application and display of afew
tag values. The emphasisis placed on the configuration of the communication.

Structure of the Samples

The steps necessary to successfully start up the communication connection are described in
detail. In general, the individual descriptions are structured into the following sections:

Software

Overview of the sample project

Installation of the necessary componentsin the PC
Creation of the project for the PLC

Creation of the WinCC project

Diagnosis of the communication connection

The samples have been created with the following software versions:

WinCC Version 5.0

STEP5 Version 4.6
STEP7 Version 5.0
SIMATIC NET 05/99

WinCC Communication Manual 1-1
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09.99 Communication to the SIMATIC S7 via Industrial Ethernet (Hardnet)

2 Communication to the SIMATIC S7 via
Industrial Ethernet (Hardnet)

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@S?_I EH

The STEP?7 project we will create.

Y@WinCC_S?_IEH

The WinCC project we will create.

This chapter describes in detail the startup of a communication connection between a
SIMATIC S7 and WinCC. The communication connection is realized via the Industrial
Ethernet. The communication card CP 1413 used in the computer has its own CPU
onboard. Thiswill free the CPU of the computer from communication tasks. Such a
configuration is generally referred to as Hardnet.

Overview of the Structure of the Sample

SIMATIC S7-400
with CP 4431

PC with
CP1413

Induztrial Ethernet

On the computer side, the connection to the Industrial Ethernet network is established via
the communication processor CP 1413. To install this communication processor in the
computer, the driver |E S7 1413, located on the SMATIC NET CD-ROM, is needed.

In the WinCC project, the communication driver SMATIC S7 Protocol Suite must be
installed. Viaits channel unit Industrial Ethernet, the connection to the SIMATIC S7 is
configured.

The PLC is equipped with a CPU 416-1 module. The connection to the network is
established via the communication processor CP 443-1. For the configuration of this
communication processor with the STEP7 software, the option package NCM S7 Industrial
Ethernet is required.

WinCC Communication Manual 2-1
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Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication

connection:

» Startup of the Communication Processor CP 1413
e Creation of the STEP7 Project S7_IEH

» Creation of the WinCC Project WinCC_S7_IEH

» Diagnosis of the Communication Connection

Required Software

Name Description

SIMATIC NET Driver |E S7-1413 from the SMATIC NET CD-ROM
for the installation of the communication processor CP
1413.

STEP7 STEP7 software with option package NCM for
Industrial Ethernet for the creation of the STEP7
project.

WinCC WinCC with the communication driver SMATIC S7

Protocol Suite for the creation of the WinCC project.

Required Computer Hardware

Name

Description

Communication Processor

Communication processor CP 1413 to establish the
connection to the PLC’s communication processor.

Required PLC Hardware

Name Description

Rack Rack UR1

Power Supply Power supply PS407 10Aindot 1 and 2.
CPU Module CPU module CPU 416-1in dlot 3.

Communication Processor

Communication processor CP 443-1indot 4.

WinCC Communication Manual
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09.99 Communication to the SIMATIC S7 via Industrial Ethernet (Hardnet)

2.1 Startup of the Communication Processor CP 1413

The following description details the configuration steps necessary to successfully start up
the communication processor CP 1413.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 1413:

e A: Mounting the Communication Processor in the Computer
* B: Installing the Communication Driver

e C: Installing the Communication Processor

» D: Assigning the Communication Processor

* E: Testing the Communication Processor

A: Mounting the Communication Processor in the Computer

Step A: Mounting the Communication Processor in the Computer

1 Check the selected jumper settings at the CP 1413.
During the installation of the CP 1413, the 1/O Range must be specified. The 1/O
Rangeis set viajumpers.

By default, the I/0 Range is set to 03E0-03E7. The settings 0100-0117 and 0390-
0397 are also possible. The following graphic illustrates the jumper settings
necessary for the various I/O Ranges.

I70 Area | 01. ‘ 03,
0100-0107 L B N
@ 0390-0397 . e | o=
- =y | S
— — N3E0-03E7
2 Mount the module according to the installation instructions. Among other things,

follow the steps for handling el ectrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.

For the communication card CP 1413, afree ISA slot in the computer is required.
After the installation of the CP 1413, close the computer’s case and start the
compulter.

WinCC Communication Manual 2-3
C79000-G8276-C156-01



Communication to the SIMATIC S7 via Industrial Ethernet (Hardnet) 09.99

B: Installing the Communication Driver

Step

B: Installing the Communication Driver

1

Install the communication driver |E S7-1413 from the SMATIC NET CD-ROM.

After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.

Theinstallation of the software is started via the button displayed below.

i SIMATICMET ¢
: Software |nstallieren |

Follow the instructions of the installation program. On the Components page, the
check-box of the driver |E S7-1413 to be installed must be selected. Finish the
installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

O Autharsed W2.001 2 ME il
S| MA-” C (] IE PG-1413%5.1 17 ME
e IE 57-1413%5.1 17 ME
SOﬁWc’j CIIE TF-1413% 5.1 17 ME
: = O IE SOFTHET PG W31 R ME
[ IE SOFTHET-57 BASIC Y31 5ME x|

— Dezcription

SIMATIC MET Industrial Ethernet S57-1413 W indows NT 4.0
Mersion 5.1

Read me

— Desztination directory:

chaiemenshaimatic.net Browse. ..

Fegured on C: 19 kBute Awallable on C: 727 MByte

< Back | Mest » I Cancel |

C: Installing the Communication Processor

Step

C: Installing the Communication Processor

1

Install the communication processor CP 1413 via the program Setting the PG/PC
Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

L

=11

Setting the PGAPC
|nterface

2-4
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09.99 Communication to the SIMATIC S7 via Industrial Ethernet (Hardnet)

The program Setting the PG/PC Interface will be displayed.
The dialog box for installing a new interface is opened via the Install button.

Setting the PG/PC Interface [V5.0]
Access Path l

Accesz point of application:

|CP_H1_1: =]

[for CF1413  SIMATIC MET)

Interface parameter set uzed:
|<N|:une> |

TCRAP -» DEC PCI Fast Ethernet ..

Interfaces

k. Cancel | Help |

3 The dialog box Install/Remove Modules will be displayed. The Selection field
lists al interfaces that can be installed. Among them will be the entry CP 1413, if
the communication driver has been installed previously as outlined in step B.

From the Selection field, select the entry CP 1413. The installation of the
communication processor is started by clicking on the Install -> button.

Install / Remove Interfaces

Selection: Installed:
TCP/IP -> DEC PCI Fast Ethernet ... Ba.

CP1413 [256k DP-RAM)
CP5411

CP541242

CP5EE11

CP5E11

MPI-I154 Card

MPI54 onboard 7] | | ©

|I:F'1 413: Communications Proceszsor [Industrial Ethernet] for Programming Devices/FCz

Cloze Help

WinCC Communication Manual 2-5
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Step C: Installing the Communication Processor

4 The dialog box Resources - CP 1413 will be displayed.

The settings for the Memory Range, 1/0 Range and Interrupt have to be
specified.

The /0O Range has aready been determined via the Jumper Settings at the CP
1413.

Make sure that the assigned resources have not aready been taken by other
modules in the computer. Information about already taken system resources can

be obtained from the Resources tab accessed viaSart —= Programs —
Administrative Tools (Common) — Windows NT Diagnostics.
Close the Resources tab by clicking on OK.

Resources - CP1413<Board 1> |

Memory range: |00000000-000DFFFF = |

Input & output range: IEIEEEI-EIEE? "I

[nterrupt request: 15 -
Direct memaory access: I TI

# - Current hardware zetting
* - Pozzible canflict with ather hardware

Cancel Help

2-6 WinCC Communication Manual
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Step C: Installing the Communication Processor
5 In the dialog box Install/Remove Modules, the Installed field will now contain the
entry for the CP 1413.
Exit the dialog box I nstall/Remove Modules via the Close button.
Install / Remove Interfaces |
Selection: Installed:
CP1413 -
CP1413 256k DP-RAM) TCRAP -x DEC PCI Fast Ethemet ... Bo
CP&41282
CP&511
CP5E1T < Remaye |
MPI-154 Card
MPISE onboard 7] [« i H
Bezources... |
CF1413: Communications Procezsor [Industrial Ethernet] far Pragramming Devices/FCs
Help |
WinCC Communication Manual 2-7
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D: Assigning the Communication Processor

2-8

Step D: Assigning the Communication Processor
1 In the program Setting the PG/PC Interface, assign the access point CP_H1_1: to

the just installed interface.

The access point CP_H1 1: isthe default access point used by WinCC for the
communication viathe Industrial Ethernet. It has been created automatically
during the installation of the communication driver |E S7-1413.

In the field Access Point of the Application, set theentry CP_H1 1.. Inthefield
below, select the entry CP1413. This compl etes the assignment between the
access point and the communication processor.

Setting the PG/PC Interface [¥5.0) |
Azcess Path I
Acceszs point of application:

[CP_H1_1: > CP1413 =l
[for CP1413  SIMATIC NET)

Interface parameter set wzed:

|CP1413 " Properies. .
<Mones Diagnostics... |
TCPAP -» DEC PCI Fast Ethernet .. Copy... |

[Ielete |

[Configuration of wour Communications
Praceszzar CF 1413 for an Industrial Ethernet
I etwark]

|nterfaces
|V Irztall... |

] | Cancel | Help |

WinCC Communication Manual
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Step D: Assigning the Communication Processor

2 Setting the properties of the communication processor CP 1413.

The dialog box for setting the properties is opened via the Properties button of
the Setting the PG/PC Interface program.

The dialog box Properties - CP 1413 will be displayed.

In the Ethernet (MAC) Address tab, enter the Ethernet Address of the CP 1413.
In our sample, thisis 08.00.06.01.00.01.

The Ethernet Addressis six Byteslong and structured as follows for SSEMENS
devices:

» 08.00.06: Thefirst six digits of the hexadecimal value correspond to the
number for SIEMENS.

e 01: The next two digits specify the range for SSEMENS.
* 0: Thenext digit signifiesthe SIMATIC system.

» 0.01: Thelast three digits correspond to the significant station address of a
SIEMENS device.

Properties - CP1413 ]|

EthemetiMACHddress | 57 Protocol | Made |

—Databaze

[ Activate TF

TF Databaze

Seanch...

— Buzparameter of Industnal Ethernet

Ethemet-Address: 09, 00.06.01.00.01

Fleaze build zix groups with two hexadecimal characters,
zeparated by points. Example "01.23.45.67 39.4B"

To activate the TF database, pleaze click checkbox ‘Activate
TF"

Cancel Standard Help

WinCC Communication Manual 2-9
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Step D: Assigning the Communication Processor

3 Exit the program Setting the PG/PC Interface viathe OK button.

A dialog box will be displayed requesting the restart of the CP 1413.
Acknowledge this dialog box by clicking on OK, which will result in the restart
of the communication processor CP 1413.

This completes the installation of the communication processor.
Changed SIMATIC MET settings |

ou changed vour SIMATIC MET settings.

To activate the changes,
a restart of the parameter zettings iz necesszan,.

Fiestart row?

1 Cancel |

E: Testing the Communication Processor

Step E: Testing the Communication Processor

1 Check the proper installation of the communication processor CP 1413 viathe
program Setting the PG/PC Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface

2-10 WinCC Communication Manual
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Step

E: Testing the Communication Processor

The program Setting the PG/PC Interface will be displayed.

Select the interface to be checked. In this case, select the entry CP 1413. Make

sure that the assignments between access points and the interfaces are not

changed.

The check for a proper installation is activated by clicking on the Diagnostics

button.
Setting the PG/PC Interface [¥5.0)

Accesz Path I

Accesz point of application:

[cPH11 > CP1a13 |
(for CP1413  SIMATIC NET)

Interface parameter set uzed:

IEF'1 413 <Activesr Properties. .. |
<Mones i Diagnostics...
TCRAP -» DEC PCl Fazt Ethernet .. Copy.. |

Welete |

[Caonfiguration of pour Communications
Proceszsar CF 14713 for an Industrial Ethernet

Metwork)

Interfaces
|V Irstall... |

]|

k. | Cancel | Help

WinCC Communication Manual
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2-12

Step E: Testing the Communication Processor
3 The dialog box Simatic NET Diagnostics will be displayed.

In the |IE Network Diagnostics tab, the diagnosisis started via the Test button.
The result of the diagnosis will be displayed after that.

If the result of the diagnosis is positive (correct installation), the dialog box can
be exited with OK. In this case, the program Setting the PG/PC Interface can also
be closed by clicking on OK. The configuration of the communication to the S7
viathe Industrial Ethernet is continued in the following section.

However, if the result of the diagnosisis negative (incorrect installation), the
error must be localized and corrected. Troubleshooting procedures are described
in the section |sthe Communication Module in the Computer operational ?.

SIMATIC HNET diagnostics Ed |

S7Tiace | SRPiotocol | SRTrace | DPRaM
|E Metwark Diagnostics | 57 Protocal
— Status
Test | OF. ]
Firrmare wersion: Il"."hl 81130719938 po)s:  [not active
Ethemet address: |08.00.08.01.00.01
— Buffer Statiztics
Mo, Size  Total Free  Max Request Reect
1 a2 240 240 ] 1] 0 =
2 a0 240 237 4 an 0
3128 B0 G0 ] 1] ]
4 2B ED G0 ] 1] ]
5 B2 &0 aa 3 13 1]
E 1024 5O 50 0 0 il
— TF Application Aszociations
Mame Status Feazon
Cancel Smply Help

WinCC Communication Manual
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2.3 Creation of the STEP7 Project S7_IEH

The following description details the configuration steps necessary to create and start up the
STEPY project S7_IEH.

Overview of the Configuration Steps
The following lists the configuration steps necessary to create the STEP7 project S7_IEH:
e A:Installing the Hardware
« B: Installing the Option Package
e C: Creating the STEP7 Project
» D: Configuring the Hardware
e E: Loading the Hardware Configuration
e F: Testing the Hardware Configuration
e G: Creating the STEP7 Program
H: Testing the STEP7 Program

A: Installing the Hardware

Step A: Installing the Hardware

1 Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS407 10A, the
CPU module CPU 416-1 and the communication processor CP 443-1.

Establishing the connection from the programming device to the programming
interface of the CPU module.

Establishing the connection from the communication processor CP 1413 in the
computer to the communication processor CP 443-1inthe PLC.

WinCC Communication Manual 2-13
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B: Installing the Option Package

2-14

Step B: Installing the Option Package

1 If the option package NCM S7 Industrial Ethernet has not been installed during
the installation of STEP?7, install it now from the STEP7 CD-ROM. This option
package is required for the configuration of the communication processor CP
443-1 viathe STEP7 software.
After inserting the STEP7 CD-ROM, the installation program is automatically
started. If thisis not the case, open the Windows NT Explorer and start the
setup.exe program located on the CD-ROM.

zetup.exe
2 This starts the installation program.

Follow the instructions of the installation program. On the Components page,
select the check-box NCM S7 Ind. Ethernet. Finish the installation.

:’2 Setup - STEP ¥- Components |

Programs to be installed.

[ t45 Internet Explarer 44.01 5P IBMB -
S | M AT' C [ Acrobat Feader 42,01 IME
w | STEP 7 ¥E.05P1 150 ME
SOftwari%.i ] MCM 57 - PROFIBUS w5.0 5P1 29 MB
JEEE : MCM 57 - Ind. Ethernet V5.0 SP1 18 MB

'- [ Autharshy W2.0.1 Z2Me x|

— Description
MCH 57 - Industrial Ethernet 5.0 ServicePack 1 - Optional

package for CF configuration with STEP 7.
Beadme |

E ztimated inztallation time: 00:03 [hh:mm)

¢ Back | Meut » I Cancel

WinCC Communication Manual
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C: Creating the STEP7 Project

Step

C: Creating the STEP7 Project

1

Create anew STEP7 project in the SMATIC Manager.
Itisstarted viaStart —® Simatic —® SIMATIC Manager.

This displays the SMATIC Manager.

Viathe menus File — New, the dialog box for specifying the parameters of a
new STEP7 project will be opened.

The New dialog box will be displayed.

The radio-button New Project must be selected. In the Name field, the name of
the new project to be created is entered. The names of the STEP7 projects created
within the framework of this manual all start with S7. They also include a
reference to the communication type used. The project of this sample has the
name S7_|EH.

By default, projects are stored in the C:AS EMENSSTEP7\S7proj folder. This can
be changed at any time via the Browse button.

The New dialog box is closed viathe OK button.
Hew E3 |
= Mew project = New library

M ame:

IS?‘_IEH

M ame | Storage Path -

KN _"I_I
Tupe: IF'rl:uiect j

Storage location [path): Browse... |

IE:'&SIEMENSHSTEF‘?HS?prDi

Cancel Help
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09.99

D: Configuring the Hardware

2-16

Step

D: Configuring the Hardware

1

The new project will be displayed in the SMATIC Manager.
The hardware for this project must be configured. Two components are needed:
One SMATIC 400-Sation and for its networking an Industrial Ethernet.These
components are added to the SMATIC Manager viaa JEjR on the project name
S7_IEH and then selecting Insert New Object —* SIMATIC 400-Sation and
Insert New Object — Industrial Ethernet from the pop-up menu.

- m
= w [Euit [ty
[Eapy [StrlE
Fazte [Etr[+s
[Nelete [ire]

Inzert Mew Object

Print

Object Properties... Alk+Return

SIMATIC 400 Station
SIMATIC 300 Station
Other Station

SIMATIC H Station
SIMATIC PC Station
SIMATIC 55
FG/PC

P

FROFIELS
Industrial Ethernet
FTP

5Y Program
k¥ Program

05
05 [MulkiClient)

WinCC Communication Manual
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Step D: Configuring the Hardware
2 The just added components will be displayed in the right window of the
SIMATIC Manager.
SIMATIC 400(1)  FE MPI(1) IE Ethernet(1)
By JEjD on the component SIMATIC 400(1) in the right window, the point
Hardware will be displayed. By JEjD on the point Hardware or JEjR onitand
then selecting Open Object from the pop-up menu, the program HW Config will
be started.
57 57_IEH -- K:\com 57_ieh\S7_IEH
@ SIMATIC 400(1] Open Object  Chl+Alt+0
[E0if (St
[Eopy [t
Fagte St
[Mefete el
Pririt k
3 The program HW Config is displayed.
Thisprogram is used to exactly define the hardware used in the PLC and to
configure their properties.
Hw k.onfig
4 By clicking on the toolbar button of the program HW Config displayed below, the
Hardware Catalog is opened. This catalog is used to select the required hardware
components.
|5l
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Step

D: Configuring the Hardware

The Hardware Catalog is displayed.

The first component selected is the rack. On thisrack, all other components will

be installed. The rack isinserted into the project vianEjD or by Dragging

Dropping. In this sample, the rack type URL is used.

Hardware Catalog

Profile I Standard

=l SIMATIC 400

- CP-400
-0 CPU-400

-0 FM-400

w0 IM-400

-] M7-EXTENSION

-0 PS-400

=27 RACK-400

-] SM-400
=gl SIMATIC PC Based Contral

BE ST 400-1TADD-OéA0
IIriverzal rack, 18 zlots, nat suitable far
redundant power zupply modules
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Step

D: Configuring the Hardware

The program HW Config displays the currently still empty rack. It received the
Rack Number 0. During the configuration of the connection in the WinCC
project, the Rack Number is one of the parameters that must be set.

i (01 UR

oo || e

[

Arrange the other hardware components in the rack. Thisis done by Dragging
Dropping the desired components from the Hardware Catal og to the
corresponding slot in the rack.

This sample uses the power supply PS407 10A. It isinserted into slot 1. A power
supply of thistype occupies two dots.

Asthe CPU module, this sample uses a CPU 416-1. This module isinserted into
slot 3. Another parameter to be set during the configuration of the connection in
the WinCC project is the slot number of the CPU module.

We also require the communication processor CP 443-1. ThisCP isonly
available from the Hardware Catalog if the option package NCM S7 Industrial
Ethernet has been installed. After the communication processor CP 443-1 has
been inserted in the rack, its properties dialog box will open.
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Step

D: Configuring the Hardware

The Ethernet Interface properties dialog box of the CP 443-1 will be displayed.

In the MAC Address field of the Parameters tab, enter the desired Ethernet
address of the communication processor. In this sample, the address
08.00.06.01.00.00 is specified. Another parameter to be set during the
configuration of the connection in the WinCC project is this Ethernet address.

In the Subnet field below, assign the entry Ethernet(1) to the communication
processor. Close the dialog box by clicking on OK.

Properties - Ethernet Hode CP 443-1 [R0/54) E3

General Parameters |

MALC address: IDS.DD.DE.D'I .00.00

Subnet:
- Mot Metworked -- Mew...

FProperties... |
Delete |

Cancel | Help |

The following graphic shows the completed hardware arrangement of the sample.

LR

1 PS407 101 -

CPU41E
CF 4431

Lul RSl il Fd Y ER]

[

10

Save the settings made in the program HW Config. Thisis done viathe toolbar
button displayed below.

L)
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E: Loading the Hardware Configuration

Step

E: Loading the Har dwar e Configuration

1

The hardware configuration created in the program HW Config must be
transferred to the PLC.

Thisis done viathe toolbar button displayed below.

| Download to h-1|:u:|ule|

A dialog box will be displayed from which the components to be loaded can be
selected.

For this sample, al displayed components will be selected. Note that loading to
the CPU module is only possible while the operating mode switch is set to STOP
or RUN-P. Close the dialog box by clicking on OK.

Select Target Module |

T arget modules:

bl oduile Hack Slat

CFU416-1

CP 4431

Select All

Cancel Help
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Step E: Loading the Har dwar e Configuration
3 Now the dialog box Select Sation Address will be displayed.
In this dialog box, specify which station address is used by the STEP7 software
to communicate with the CPU module. In this sample, the communication is
carried out viathe MPI interface. The Address of the CPU moduleis 2.
Close the dialog box by clicking on OK.
Select Node Address |
YWhich node address links the programming device with module CR476-17
Fack: IEI _I?
Slat; |3 _l;
— T arget Station
% |1 local network = Feached viaouter
— Connection ko Target Station
Type: I kFI j
Sddress: |2 j
Cancel Help
4 The configuration data will now be transferred to the PLC. If necessary, the

individual modules will be set to the STOP status.
The program HW Config can be exited.

The newly added components will be displayed by the SMATIC Manager for the
station SIMATIC 400(1).

= SIMATIC 400(1]

wl-Jf CP 443
- 8] CPU4T6-T
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F: Testing the Hardware Configuration

Step F: Testing the Har dware Configuration

1 Testing of the hardware configuration made.

If the key switch of the CPU moduleis set to RUN or RUN-P and the operating
mode switch of the communication processor is set to RUN, only the status LEDs
signifying the RUN operating mode should be displayed.

If thisis not the case, thereis an error. The following steps help you localize this
error. However, these steps should still be performed even if the status LEDs
show no error. This allows you to recognize uncritical errors and faulty
configurations.
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Step

F: Testing the Hardwar e Configuration

Testing the configuration of the CPU module.

Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis
opened by a JEjR on the entry of the CPU module in the left window and then
selecting Target System —  Module Status from the pop-up menu.

The dialog box Module Satus of the CPU module will be displayed.

The General tab displays various general data of the CPU module. In the Satus
field, the current module status and any existing errors are displayed.

The Diagnosis Buffer tab contains more detailed information about existing
errors and how to correct them.

The dialog box can be exited via the Close button.

| Module Information - CPU416-1 OMNLINE =0 x|
Fath: |S?_IEH'\SIM.L\TIE 40001 5CPU416-1 CPU operating mode:  RUN
Statug: O Mo force job.
Time Spstem | Performance D ata I Cormnunication I Stacks
: Diagnostic Buffer I temary I Scan Cycle Time
Description: CRU416-1 System D SIMATIC 400
Wersion: Order Mo, D escription | Component | Wersion [
EEST 416-1<101-04B0 79
Flack: I} Address
Slat: 3 Madule width: 1

Status: Maodule present and OK.

Cloze Update Frint.... Help |
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Step F: Testing the Hardwar e Configuration
3 Testing the configuration of the communication processor.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis
opened by a JEjR on the entry of the communication processor in the left
window and then selecting Target Syslem —* Module Status from the pop-up
menul.
The dialog box Module Status of the communication processor will be displayed.
The General tab displays various general data of the module.
A dialog box for a more detailed diagnosis of the communication processor can
be accessed via the Special Diagnosis button.
ﬁll«lndule Information - CP 443-1 ONLINE o ]
Path:  [S7_IEHMSIMATIC 400(1)5CF 443-1 CPU operating mode: RN
Status: 0K Module operating mode: BLUM
General | Diagnostic Buffer I
Dezcription; CP 4431 Sypstem |D: SIMATIC 400
Wersian; Order Mo./Description | Component | Version [
EGKT #431BR00-0<ED -~ 22472
Flack: I} Address 116330
Slat: 4 Madule width: 1
Status: Module present and OK.
Mo LED display.
Cloze Update Frint.... | | Special Diagnoshics I Help
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Step

F: Testing the Hardwar e Configuration

The dialog box NCM S7 Industrial Ethernet Diagnosis will be displayed.

The CP Information tab displays general information about the module. Among
other things, the network address set can be checked.

The dialog box can be exited via the Close button. The Module Status dialog box
can also be exited viathe Close button.

@NEM 57 Industrial Ethernet Diagnostics M= E
CF Infarmation | Diagnostic Bufferl Operating Mu:udel 150 Transportl Dptinnsl
— Online Path
Interface: MPI/PROFIEUS/AUTO  Address of router:
57 Subnet 1D of the Address of destination
destination network: --- ztation network, attachment: 0
Rack: I Slot: 4

— General Maodule Infarmation

CF Tupe: CP 4431

CP %erzsion: L2196

Order Murnber: BGEF 443-1B=00-0-E0
Metwork Type: |ndusztrial Ethernet

Metwork address:  08.00.06.01.00.00

— Statuz of the Module:

Operating Mode:  Run Cauze: 0k,

CP Chahae Cye. Upd. On Update Help
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G: Creating the STEP7 Program

Step G: Creating the STEP7 Program
1 Creation of the S7 Program.
This sample project requires the operation block OB1 and adata block. OBl is
available by default, the required data block must be created. Thisisdonein the
SIMATIC Manager viaa JEjR on the sub-entry Modules of the entry S7
Program(1) of the configured CPU module and then selecting Insert New Object
—* Data Block from the pop-up menu.
The properties dialog box of the data block will be opened. Asthe block’sName
enter DB75 and close the dialog box with OK.
=-[§ cru4E
=-{z1] 57 Program(1)
(B Source Files
@ Blocksz
Cuat Clrl+
Copy Chrl+C
Faste (Bt
Delete Dl
Ingert Mew Object Organization Black.
PLL , Funu:tfu:un Block.
Function
Dptions Data Block
. Data Type
Fint " Variable Table
Object Properties. .. Alt+Return
Special Object Properties k
2 The newly created data block DB75 will be displayed in the right window of the
project.
VianEjD on this data block or aJEjR and then selecting Open Object from the
pop-up menu, the content of the block can be programmed. This starts the
program LAD/STL/SCF.
=l
Open Dbject Culsdited |
Cut Clrl+
Copy Chrl+C
Faste (L]
Delete Del
FLC k
Options r
Print »
Object Froperties... Alt+Returmn
Special Object Properties »
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Step G: Creating the STEP7 Program

3 The program LAD/STL/SCF is displayed.
Acknowledge the dialog box New Data Block by clicking on OK.

KOP &L FUP

4 Programming the DB75.

In this data block, two tags with alength of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.

Two additional tags with alength of 16 Bits are created, whose values are
cyclically incremented in OB1.

The tags created in the data block DB75 are visualized in the WinCC project. To
do so, WinCC tags with corresponding addressing are created there.

The following graphic displays the programmed data block DB75.

m DB75 -- 57_IEHASIMATIC 400(1ACPU416-1 M=] E3
Type Initial W¥Walue
0. STRUCT
+0.0| (var_0O1 THORD THELEH0 Value 1
+2.0| (Var_02 THORD THELEH0 Value 2
+4.0| |var_03 WORD TH16H0 St
+6.0| (Var_0O4 THORD THELEH0 Ine 1
+8.0| (Var_0O5 THORD THELEH0 Ine 2
=10.0 END_STRUCT vI
oY
5 Save the block and load it into the PLC. Thisis done via the toolbar button

displayed below. Note that |oading to the CPU module is only possible while the
operating mode switch is set to STOP or RUN-P.

Download

6 Programming the OBL1.
Open the block in the program LAD/STL/SCF.

First, two values in the DB75 are added and then stored again in DB75.
Hetzwerk 1: Addition

Adding two 1l6-Bit WValues
The result 1= stored in ancther
16-Bit Wwalue

0PN DB 75
L DET 1]
L DET P
+I

T DET 4

Next, avalue in the DB75 is incremented every second.
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Step G: Creating the STEP7 Program

Hetwork 2: Second Cycle

Feneration of a second cycle at M 0.0

AN M o.o
L S5T#1S

aD T 1
A T 1

= M o.o

Counting a walus in a second cycle
at 10000, reset to O

AT M o.o

JZ MO0l

L DET =]

L 1

+I

T DETT =]

L 10000

<I

JC MO0l

L 1]

T DET &
MOO01l: NOP a

Finally, avalue in the DB75 isincremented every time the OB1 run.

Network 4: Counting in the cycle time

Counting a value each time the OB is executed
At 10000, reset to O

L DEW B

L 1

+I

T DETW g

L loo0n0

<T

JC MO0Z

L 0

T DEW 8
MOOZ: NOF 0

7 Save the block OB1 and load it into the PLC. Thisis done viathe corresponding
buttons on the toolbar.

This compl etes the creation of the STEP7 project and it can now be run. Exit the
program LAD/STL/SCF.
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H: Testing the STEP7 Program

Step

H: Testing the STEP7 Program

1

Testing the program with the STEP7 software.
For this purpose, atag tableis created. Thisisdonein the SIMATIC Manager via

a JEjR on the entry of the configured CPU module and then selecting Target
System JEjR Monitor/Control Tag from the pop-up menu.

CPU Meszages. .
Digplay Force Walues

bd oritor b odify Y anables

E@W [E1ak (i ks
e ST Copy Ciil+E
{EI . Easte (Bl
Delete Del
Inzert Mew Object 4
FLC »
O ptionz 3
Print
Object Properties... Alt+Return

Special Object Properties

Module Infarmation. ..

Operating Maode... Chrl+l
Clear/Reset...

Set D ate and Time...

Sawve BAM to ROM...

Diagnoze Hardware

An editor for creating and using a tag table will be displayed.
The following shows a completed tag table. In thistable, enter al tags created in

the DB75.

K1 @Variable Tablel OMLINE - 10| x|
| hddress ISy'melII-IDnitDr Format |Monitor Valuelﬁodify Valuel

DE7S.DEW a - DEC 12 12

DE7S.DEW 2 -— LDEC 12 12

DE7S.DEW 4 -— LDEC z4

DE7S.DEW 3 - LEC 5254

DE7S.DEW g - DEC 8547
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Step H: Testing the STEP7 Program
3 Monitoring the current tag values.
By clicking on the toolbar button displayed below, the current values of the
corresponding tags in the PLC are displayed in the column Status Value.
|M|:|nit|:|r [according to trigger]l
Controlling the tag values.
Values can be entered in the column Control Value. By clicking on the toolbar
button displayed below, these values will be written to the corresponding tags in
the PLC.
Note that tags can only be controlled while the operating mode switch of the
CPU moduleis set to RUN-P.
|h-1|:u:|if_l,l [according to trigger]|
4 The created tag table can now be saved.
In this sample, the table is saved under the name VAT1. After checking the
program in the PLC, the tag table can be closed. This concludes the configuration
of the STEP7 project and the SMATIC Manager can be exited.
o VAT
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2.4 Creation of the WinCC Project WinCC_S7_IEH

The following description details the configuration steps necessary to create and start up the
WinCC project WInCC_S7_|EH.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WINCC_S7_|EH:

e A: Creating the WinCC Project
» B: Creating the Connection

* C: Creating the WinCC Tags

e D: Creating the WinCC Screen

A: Creating the WinCC Project

Step

A: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Simatic —® WnCC —
Windows Control Center.

WinCCE =plorer

The WinCC Explorer will be displayed.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.

Exit the dialog box by clicking on OK.

WinCC Explorer EH |

— Create a Mew Project

%ﬁ. = Multi-User Project
=l Py

A5 © Muli-Cient Project

% " Open an E sisting Project
Canzel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WInCC_S7_IEH.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects

Project Mame: Folder Cancel

_ Coneel |
IWinEE_S?_IEH L]
_ b |

Help

Mew Subfolder:

IWinEE_S?_IEH

Y'ou can uge thiz dialog box
ko create a new WinCC ;
project. Diriwe:

= j

B: Creating the Connection

Step B: Creating the Connection
1 The new project will be displayed in the WinCC Explorer.
Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.
- Wi .
IR NP dd New Driver...
Find...
FProperties
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Step B: Creating the Connection
2 The dialog box Add New Driver will be displayed.

Thisdialog box lists all communication drivers that can be installed. For the
communication to the SMATIC S7, the driver SMATIC S7 Protocol Suiteis
required. Select thisdriver from the dialog box. Exit the dialog box by clicking

on Open.
Add new driver. E |
Loak im: I 3 Bin j | ﬁl i =
1 ccTlg . SIMATIC 55 PMC Profibusz. chn
1 PDLCache . SIM.-’-‘-.TIE 55 Prafibus FOL.chi
. =] OPC.chn . rotocol Suite, CHM

] SIMATIC 55 Ethernet Layer 4.chn  [#] TIEth chr
(8] SIMATIC S5 Ethemet TF.CHN
SIMATIC 55 PMC Ethemet.chi

K [+

File narne: ISIM.-‘l'-.TIE 57 Protocol Suite CHH Open I
Filez of lype: I'W'inEI: Commurication Crriver [*.chn) j Cancel |

3 The newly added driver SMATIC S7 Protocol Suite will be displayed as a sub-
entry to Tag Management.

The driver contains eight different channel units. To operate a computer with two
CP 1413 communication processors, two Industrial Ethernet channel units are
available.

In this sample, the channel unit Industrial Ethernet is used. Create a new

connection for this channel unit by JEjR on Industrial Ethernet and then
selecting New Driver Connection from the pop-up menu.

= El, SIMATIC 57 PROTOCOL SUITE

----- kP
----- PROFIEUS
----- Industrial Etherne
..... Slat PLC New Driver Connection...
..... TCRAP Suztern Pararneter
----- FPROFIEUS (1) .
Find...

----- [ndustrial Etherne
----- M amed Connectic

Easte

Froperties
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Step B: Creating the Connection

4 The properties dialog box of the connection will be displayed.

In the General tab, the Name of the new connection is entered. In this sample,
thisisS7_IEH_OL.

Click on the Properties button to define the connection properties.

Connection properties |

General I

Mame:  [S7_IEH_01

Llrit: I Indusztrial Ethemet j

Server List

ZIP

&

k. Cancel Help

WinCC Communication Manual 2-35
C79000-G8276-C156-01



Communication to the SIMATIC S7 via Industrial Ethernet (Hardnet) 09.99

2-36

Step

B: Creating the Connection

The dialog box Connection Properties will be displayed.

In the Ethernet Address field, enter the address that has been set for the
communication processor CP 443-1. In this sample, thisis the Ethernet Address
08.00.06.01.00.00.

Additionally, the Rack Number and Slot Number of the CPU module to be
accessed must be entered. Make sure that the values of the CPU module are
entered here and not the values of the communication processor.

Close the dialog box by clicking on OK. Also close the Connection Properties
dialog box by clicking on OK.

Connection Parameter - Industrial Ethernet |
Connection I
— 57 Metwork Address
Etherret Address: IDE 0005 01 0000

Back Mumber: ID
Slat Murnber: |3

[ Sendfreceive raw data block

Connection Resaurce: IUE

Cancel | Help |
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Step B: Creating the Connection
6 Setting the system parameters of the Industrial Ethernet channel unit.
These settings are made in the System Parameters dialog box, which is accessed
viaa JEjR on the Industrial Ethernet entry and then selecting System Parameters
from the pop-up menu.
In the Channel tab, various settings pertaining to the communication and
monitoring a communication can be made. These settings will apply to all
channel units of the communication driver.
System Parameter - Industrial Ethemet |
Charnel | Lrit |
These parameters are valid for all unitz local to the computer!
— Cycle formation
¥ Use cyclic read service of PLC
— Lifebeat monitoring
V¥ Activate I B0 Interval I 30 Monitoring intereal
— kanitaring of CPU-stop
v Actvate
Cancel | Help |
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Step

B: Creating the Connection

In the Device tab, the access point used by the connection to accessthe PLC is
specified.

By default, the access point CP_H1_1: is set. Previously, the communication
processor CP 1413 has been assigned to the access point CP_H1_1: inthe
program Setting the PG/PC Interface. If you want the access point to be set
automatically, make sure that the correct one is being used, especialy if multiple
communication processors are used.

Close the dialog box by clicking on OK.
System Parameter - Industrial Ethermnet |

Charnel Uit |

— Select logical device name

CP-Type/Busz Prafile: IIndustriaI Ethemet

Logical device name: II:F'_H1_1: j

[T Set automatically

—Job processing

[ “rite with pricrity

Cancel | Help |
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C: Creating the WinCC Tags

Step C: Creating the WinCC Tags
L Creation of the WinCC tags required for the sample.Thisisdoneviaa JEj Ron
the newly created connection S7_IEH_01 and then selecting New Tag from the
pop-up menu.
Elﬂ, SIMATIC 57 PROTOCOL SUITE
EI. Industrial Ethernet
..... Industral Ethe . Mew Graup...
..... P Mew Tag...
----- Mamed Conne Find
----- FROFIBEUS -
----- PROFIBUS (I [
----- Slat PLC Eapy
----- TCRAP Paste
Delete
Properties
2 The properties dialog box of the tag will be displayed. In the sample, the Name of
thefirst tag is S16x_S7IEHO01_01. Thetag is of the Sgned 16-Bit Value data
type. Click on the Select button to set the Address of the new tag.
Tag properties |
General | Limitz/Reparting I
— Properties of T ags
Hame: {5164_S7IEHD1_O1
Datatype [Signed 16t value =l
[Lergths |2
Addrezs: I
Adapt farmat: I ShortT oSignediford j
£ Erojectwide update £ Computerdoeal update
[™ Linear scaling
r Brosess Yalie Hange————— = llag Yalue Hange
Fram I Fram
T I T
K Cancel Help |
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Step C: Creating the WinCC Tags
3 The dialog box Address Properties will be displayed.
Set DB as the Data Range and the value 75 as the DB No.. Set Word in the
Address field and the value 0 in the DBW field. Close the dialog box by clicking
on OK. The properties dialog box of thetag is also closed by clicking on OK.
Thejust created WinCC tag is addressed in the range of the DB75, where the first
of the two valuesto be added is located.
Address properties |
Addrezs |
— Dezcription
CFU | ,.I
Data [E =] pENe 75
Addrezs IWDrd j
DEW IEI [Length I'I
[T Quality Code
Cancel | Help |
4 Creation of the remaining WinCC tags required.

Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.

I ame

| Tvpe

| Farameters |

516 STIEHD_01
4516 STIEHD_02
4516 STIEHO_O3
4516 _STIEHO_O4
4516 STIEHD_05

Signed 16-bit value
Signed 16-bit value
Signed 16-bit value
Signed 16-bit value
Signed 16-bit value

DETE.DWD0
DBE7E D0
DEVE.DWD0
DETE.DWD0
DBE7E D0
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D: Creating the WinCC Screen

Step

D: Creating the WinCC Screen

1

Creation of a WinCC screen in which the previously created tags are visualized.

Open the Graphics Designer editor vianEjR and then selecting Open from the
pop-up menu.

5 Designe
Copen

Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library

...... -ﬁ- Graphic

Fird...

Froperties

This will open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure a Smart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl
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Step D: Creating the WinCC Screen
3 After placing the I/O Field on the screen, its Configuration dialog box will be
displayed.
In the Tag field, set thetag S16x_S7IEHO01 01 viathe button displayed below.
Leave the Update of thetag at 2 s. Keep the default settings for the remaining
options. Close the dialog box by clicking on OK.
170-Field Configuration |
Tag: |S1E:<_S?'IEHEI1_EI1 :ll
|Ipdate: IE % j
— Tupe
© Output T Input ¥ Eath
— Format
Font Size... | 12
Faont Mame. .. | Arial
Cancel |
4 Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then

select Properties from the pop-up menu.

'mcu; Dl

- - LCopy Chrl+C
Duplicate

E Pazte Ctrl+

Delete Drel

Cuztomized object

Group object

k

Linking...
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Step D: Creating the WinCC Screen
5 The dialog box Object Properties will be displayed.
On the left side of the Properties tab, select the entry Output/Input. Viaa "'/EjD
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0 Field to display signed values with a maximum of 5
digits.
i1 Object Properties HE
-W|:2’|f{| {140 Field j
Froperties I E\fentgl
=- 140 Field Attribute | Static: | Dpniamic | Curr... | I|
- [Feomety Field Type 140 Field 3'.;3 [
- Colorg Dutput ¥alu 0.000000e g S1Ex SYIEHO1_ 01 2= [
- Stylez Data Format  Decimal
- Font Output Forma
- Flashing Apply on Full Mo 3;3 O
- Mizcellaneous Apply on Exit Mo 3;% O
- Limits Clear on Mew Yes i:g ]
- Dutput/ I nput Clear on Invali Mo i} [
Hidden Input Mo i:@ O
6 Creation of four additional I/O Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/0 fields.
7 Save the screen.
In the sample project, the screen is saved under the name com_S7IEH_01.pdl.
The screen can be switched directly to runtime from the Graphics Designer via
the button displayed below.
=
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Step

D: Creating the WinCC Screen

If the screenisin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

Ia’"‘ WinCC-Runtime -

Communication
SIMATIC ST Protocol Suite - Industrial Ethernet

Ine 1:

Ine 2:

If there is no connection to the PLC, the I/O Fields will be displayed grayed out.
In this case an error is present at some point of the communication connection.

WinCC Communication Manual
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2.5 Diagnosis of the Communication Connection

The following describes the options available for diagnosing the communication connection
between the WinCC project WInCC_S7_|EH and the SIMATIC S7 station.

A diagnosis of the sample according to the following description makes only sense, if the
checks listed below have been completed successfully.

Startup of the Communication Processor CP 1413

e E: Testing the Communication Processor
Creation of the STEP7 Project S7_IEH
» F: Testing the Hardware Configuration

* |: Testing the STEP7 Program

WinCC Explorer

Step WinCC Explorer

1 Diagnosis of the communication connection in the WinCC Explorer.

Switch the project WINCC_S7_IEH into runtime. Thisis done from the WinCC
Explorer viathe toolbar button displayed below.

The created WinCC screen com 3 _S7IEH_01.pdl can also be switched directly
from the Graphics Designer into runtime.

2 In the WinCC Explorer, adialog box for monitoring all configured connections

can be accessed viathe Tools —*  Satus of Driver Connections menu. This
menu point is only accessibleif the project isin runtime.

Language...

Status of Driver Connections

Gibats af kb Een [ peration
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Step WinCC Explorer

3 The dialog box Satus - Logical Connections will be displayed.
Thisdialog box lists all configured connections. For this sample, only the
connection S7_IEH_01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | Mame | Statuz | Tag read | Readreq... | T ag written | WTike requ... |
2 S7_IEH_01 0Ok 285 i 2 ]

— Update
™ Cyclic update [ |4 3 w 280 mz Update | Help

4 Another way to obtain information about the connection statusin general and
about the connection status of individual tags is provided by Tag Management.

The status of a configured connection can be displayed as a tooltip by ssmply
pointing the mouse on the connection in question.

| I ame | Parameters |
bAST IEH_O1 H1.08 00 06 07 00 00,,0,3.02

Statuz: OF,

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This allows you to detect errors concerning
an individual tag and not the entire connection.

| M ame | Type | Farameters |
4516 STIEHD_M Signed 16-bit value CB7E.DhwD0

Frocess walue: 34
Clualiby: c0
Last Change:6/30/33 1:41:24 PM
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Channel Diagnosis

Step Channel Diagnosis
1 Diagnosis of the communication connection via the program WinCC Channel
Diagnosis.
Start this programviaStart —* Simatic —® WinCC — Channel
Diagnosis.
Channel Diagnosiz
2 The program WINCC Channel Diagnosis will be displayed.
The Channels/Connections tab displays detailed information about the status of
each configured connection. By default, the display is updated every second. The
update cycle can be changed in the input field located at the bottom.
- WnCC Channel Diagnosziz
Channelz/Connections | Caonfiguration I
2 SIMATIC 57 PROTOCOL SUITE Caunters | Walue -
Lo STIEH O State ready
Emor Code none
Ermar Count 0
nit Indugtrial Ethermet
Device CP_H1_1:
PDU Size 420
Request Counter 3
Fesponse Counter 306
Dwn Cycles 0
AS Cycles 1
P aw. A5 Cycles 32
ConhectionState ready
Connectionk stablishiode automatic
ForceConnectionState up o
ForceConnectiondddress projected
ProjectedConnectiondddress  H1,08 00 06 07 00 00,... LI
@ 1000 jl
3 If aconnection error is detected, the Error Code line in the right window half
will display a value specifying the error cause. Detailed information about this
error code is displayed by JEHR on the Error Code entry and then selecting Help
from the pop-up menu.
| Counters | W alle |
State disconnected
1o Lo 410E
Ermar Cou | 1
WinCC Communication Manual 2-47

C79000-G8276-C156-01




Communication to the SIMATIC S7 via Industrial Ethernet (Hardnet) 09.99

2-48

Step

Channel Diagnosis

This opens the Online Help to WinCC containing a description of the
corresponding error code. Additionally, possible error causes are also listed.

2 WinCC Online Help M=l E3
File Edit Bookmark Options Help
Euntentsl Indes I Find | Hark I Frint I e I B I

Error 4110 - L4_REM_ABORT

Connection has been abored.
# PLC ar CP has been turned off ar reset.
* PLC not connected to bus ar bus system error,

& Maximum number of permissible connections in the PLC excesded.

WinCC Communication Manual
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3 Communication to the SIMATIC S7 via
Industrial Ethernet (Softnet)

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@S?_I ES

The STEP?7 project we will create.

@WinCC_S?_IES

The WinCC project we will create.

This chapter describes in detail the startup of a communication connection between a
SIMATIC S7 and WinCC. The communication connection is realized via the Industrial
Ethernet. The CP 1411 communication processor used in the computer has no separate
CPU, the computer’s CPU handles all communication tasks. Such a configuration is
generally referred to as Softnet.

Overview of the Structure of the Sample

SIMATIC 57-400
with CP 4431

PC with
CP 1417 [Softret Card)

Industrial Ethermet

On the computer side, the connection to the Industrial Ethernet network is established via
the communication processor CP 1411. To install this communication processor in the
computer, the driver |IE SOFTNET-S7 BASC, located on the SMATIC NET CD-ROM, is
needed.

In the WinCC project, the communication driver SMATIC S7 Protocol Suite must be
installed. Viaits channel unit Industrial Ethernet, the connection to the SIMATIC S7 is
configured.

The PLC is equipped with a CPU 416-1 module. The connection to the network is
established via the communication processor CP 443-1. For the configuration of this
communication processor with the STEP7 software, the option package NCM S7 Industrial
Ethernet is required.

WinCC Communication Manual 3-1
C79000-G8276-C156-01



Communication to the SIMATIC S7 via Industrial Ethernet (Softnet)

09.99

Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication

connection:

» Startup of the Communication Processor CP 1411
e Creation of the STEP7 Project S7_IES

» Creation of the WinCC Project WinCC_S7_IES

» Diagnosis of the Communication Connection

Required Software

Name Description

SIMATIC NET Driver IE SOFTNET S7 BAS C from the SMATIC NET
CD-ROM for the installation of the communication
processor CP 1411.

Windows NT Windows NT installation software for the installation of the
communication processor CP 1411.

STEP7 STEP7 software with option package NCM for Industrial
Ethernet for the creation of the STEP7 project.

WinCC WinCC with the communication driver SMATIC S7

Protocol Suite for the creation of the WinCC project.

Required Computer Hardware

Name

Description

Communication Processor

Communication processor CP 1411 to establish the
connection to the PLC’s communi cation processor.

Required PLC Hardware

Name Description

Rack Rack UR1

Power Supply Power supply PS407 10Aindot 1 and 2.
CPU Module CPU module CPU 416-1 indot 3.

Communication Processor

Communication processor CP 443-1in dot 4.

WinCC Communication Manual
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3.1 Startup of the Communication Processor CP 1411

The following description details the configuration steps necessary to successfully start up
the communication processor CP 1411. The communication is handled by the SSEMENS
Industrial Ethernet protocol.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 1411:

e A: Mounting the Communication Processor in the Computer

* B: Installing the Communication Driver

e C: Installing the Communication Processor

» D: Ingtalling the Communication Protocol

» E: Configuring the Bindings
e F: Creating an Access Point

G: Testing the Communication Processor

A: Mounting the Communication Processor in the Computer

Step

A: Mounting the Communication Processor in the Computer

1

Mount the module according to the installation instructions. Among other things,
follow the steps for handling el ectrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.

The communication card CP 1411 requires afree ISA slot in the computer. After
the installation of the CP 1411, close the computer’s case and start the computer.

B: Installing the Communication Driver

Step B: Installing the Communication Driver
1 Install the communication driver |[E SOFTNET S7 BASIC from the SMATIC
NET CD-ROM.
After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.
Theinstallation of the software is started via the button displayed below.
| SIMATICMET
{ Software |nstallieren |
WinCC Communication Manual 3-3
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Step

B: Installing the Communication Driver

Follow the instructions of the installation program. On the Components page, the
check-box of the driver |IE SOFTNET-S7 BASIC to be installed must be selected.
Finish the installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

[ Authars! 20,1 2ME -
S|MAT|C DIEUPIT:E:MSVEJ 17 MB :I

=~ [OIES71413v8 1 17 ME
SOﬁW&r@ﬂ% CIIE TF1413% 5.1 17 ME
i TN LI IE SOFTHET PG 3.1 & ME

: IE SOFTNET-57 BASIC 43 5ME x|

— Dezcription

SIMATIC MET Industrial Ethermet SOFTHET-S57 BASIC/
Windows 98, T 4.0/ %ersion 3.1.

Read me

— Desztination directory:

chaiemenshaimatic.net Browse. ..

Feguired on C: 7 MEute Awallable on C: BGY MEByte

< Back | Mest » I Cancel |

C: Installing the Communication Processor

3-4

Step C: Installing the Communication Processor
1 Install the communication processor CP 1411 via the program Setting the PG/PC

Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

L

=11

Setting the PGAPC
|nterface

WinCC Communication Manual
C79000-G8276-C156-01




09.99 Communication to the SIMATIC S7 via Industrial Ethernet (Softnet)

Step C: Installing the Communication Processor

2 The program Setting the PG/PC Interface will be displayed.
The dialog box for installing a new interface is opened viathe Install button.
Setting the PG/PC Interface [¥5.0]
Access Path l

Accesz point of application;
|S7ONLINE  [STEP 7) |
[Standard for STEP 7]

|nterface parameter zet used:

|<N|:une>

TCRAP -» DEC PCI Fazt Ethernet ..

Interfaces

] Cancel Help

3 The dialog box Install/Remove Modules will be displayed. The Selection field
lists al interfaces that can be installed. Among them will be the entry CP 1411, if
the communication driver has been installed previously as outlined in step B.

Select the entry CP 1411 (AMD PCNET-Family). The installation of the
communication processor is started by clicking on the Install -> button.

Install / Remove Interfaces

Selection: Installed:
TCPAF -» DEC PCI Fast Ethernet ... Bo.

CP1413
CP1413 (256K DP-Rak)
CP181T[Acocton EN2216

|I:F"| 417 Industrial Ethernet MDIS Metworkboard [PlugPlay]

LCloge Help

WinCC Communication Manual 3-5
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Step

C: Installing the Communication Processor

card CP 1411 by clicking on the Add button.
Metwork H
Identificatinn] Services] Pratocals  Adaphers l Eindings]

Metwork, Adapters:

BB [1] DEC PCI Fast Ethernet DE Cchip 21140

Remove Properties...

Item Mates:
DEC PCl Fast Ethernet DECchip 21140

Ok Cancel

This opens the Network dialog box.In the Adapters tab, install the communication

The Select Network Adapter dialog box will be displayed.

Click the Metwork Adapter that matches pour hardware, and then
H!ﬂ click QK. If you have an installation digk faor this component, click
- Have Disk.

Mebwork, Adapter:

R 2llied Telesyn AT-2560 Series PCIA100 Ethemnet Adapter ﬂ
B} 20D PCNET Family Ethernet &dapter —
E® A ndrew 154 114 T oken Ring Adapter

E® Arcnet/TCNS (&0 Types)

B} Cabletron E 2134 Ethemnet Adapter

w
= LT I Y PO by L (9,0 | FSPRY R S Py iy J

Hawve Dizk....

Cancel |

From the Network Adapter list, select the entry AMD PCNET-Family Ethernet-
Adapter. Close the Select Network Adapter dialog box by clicking on OK.

Select Network Adapter EH

WinCC Communication Manual
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Step

C: Installing the Communication Processor

The Windows NT Setup dialog box will be displayed. This dialog box informs
you that some Windows NT files must be copied for the installation of the CP
1411.

Inthe input field at the bottom, specify the path in which the appropriate files can
be found. Normally, thisisthe path to the CD-ROM drive (if the files are copied
fromaWindows NT Installation CD-ROM).

Conclude the Windows NT Setup by clicking on the Continue button.

Windows NT Setup E

\ﬁ Setup needs to copy zome Windows MT files.

Setup will look for the files in the location zpecified below, Cancel
|f wou want Setup ba laok in a different place, type the

new location. When the location iz corect, click
Contirue.

|n:::"~winnt"~

The setup dialog box for the CP 1411 will be displayed.

Keep the default settings for the various options. Close the setup dialog box by
clicking on OK.

AMD PCHET ISA/YESA Ethernet Adapter ¥3.23 M= E3

/0 Part: Auto_Scan | ™

IRE Murber: Ao _Scan ™
Bus to szan
~

Cikdes Number: Auto_Scan | ENF
" WESA

Eull Duplex: Ciefault - 0|54
(v AL
Buz Timer: Default -

[ TP

L Cancel | Help
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Step

C: Installing the Communication Processor

After the installation of the CP 1411 is complete, the entry AMD PCNET
| SA/VESA Ethernet-Adapter will be displayed in the Network Adapterslist of the

Adapterstab.
Metwork EHE |

Identificatinnl Servicesl Protocols  Adapters | Eindingsl

Hetwork Adapters:

B8 1] DEC PCI Fast Ethemet DECchip 21140
([2] 4kD PCHET 1SAAESA Ethernet Adapter

Add... Remove Properties... Update

[tem Motes:

a0 PCHET 1SAMESA Ethenet Adapter

Cloze I

[Fanee

WinCC Communication Manual
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D: Installing the Communication Protocol

Step D: Installing the Communication Protocol
1 Installation of the SIEMENS Industrial Ethernet protocol.
Thisis done in the Protocols tab of the Network dialog box via the Add button.

Metwork EHE |

Identificatinnl Services Frotocols |.-’-'-.dapters| Bindingsl
Metwark, Protocols:

W TCRAP Protocal

Hemowve Froperties. . [JEdate

— Description:

Tranzport Control Protocol/nternet Protocol. The default wide

area netwark protocal that provides communication across
diverse interconnected networks.

Cloze [Earze]

WinCC Communication Manual 3-9
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Step D: Installing the Communication Protocol

2 This opens the Select Network Protocol dialog box.
From the Network Protocol list, select the entry SEMENS Industrial Ethernet
(10). Close the Select Network Protocol dialog box by clicking on OK.
Select Metwork Protocol EHE
Click the Metwork Protocol that you want to ingtall, then click OF. [f
—\:F— you have an installation dizk for this component, click Have Disk.
Metwork, Protocal:
T NwLink IP=/SP Compatible Transport ﬂ
W Paint Ta Paint Tunneling Pratocal
W SIEMEMS Industrial Ethernet [150]
W Streamsz Enviranment
W TCPAP Protacal
Hawe Dizk...
Cancel |
3

After the installation of the SEMENS Industrial Ethernet protocol is complete, it
will be displayed in the Network Protocolsfield of the Protocols tab.

Hetwork

Identificatinn] Services  Frotocols l.-’-‘-.dapters] Bindings]

HMebwork Protocals:

W TCPAP Pratocal
Add... Remaowve Propertiesz... pdate
Dezcription:

SIEMEMNS Industrial Ethemet [IS0] Tranzport

Cloze |
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E: Configuring the Bindings

Step

E: Configuring the Bindings

1

The bindings of the communication processor CP 1411 must be configured. This
is done in the Bindings tab of the Network dialog box.

In the Show Bindings for: field, select the entry all adapters.

Select al protocols to be used by the communication processor CP 1411. In this
sample, the communication processor only communicates viathe SEMENS
Industrial Ethernet (1S0) protocol. For this purpose, all available protocols
except for the SEMENS Industrial Ethernet (1S0) must be disabled for the AMD
PCNET-Family Ethernet-Adapter entry.

A protocol is disabled via the Disable button. Disabled protocols are marked as
follows:

"2

Close the Network dialog box by clicking on the OK button.

Metwork EHE |

Identificatinnl Servicesl P'ru:utu:u:u:ulsl fdapters  Bindings |

MHetwork, bindingz are connections between network cards,
protocolz, and services inztalled on this computer. You cah uze this
page to dizable network bindings or arrange the order in which thiz
computer finds information on the networl.

Show Bindingsz far: IaII adapters j

[=-E§ [1] DEC PCI Fast Ethernet DE Cehip 21140
=-E8 [2] AMD PCMET ISA/ESA Ethernet Adapter
‘T}i= SIEMEMS Industrial Ethernet [I510]
A TCPAP Protocal

-3 WINS Client[TCPAR)

Enable Dizable il e [ E | fmwee et |

[Fanee |
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Step E: Configuring the Bindings
2 Theinstallation and settings made require a restart of the computer.
Acknowledge the dialog box displayed by clicking on Yes.

Metwork Settings Change E

& ou must shut down and restart your computer before the new settings will take effect.

Do wou want b restart your computer now'’?

F: Creating an Access Point

Step F: Creating an Access Point

1 Creation of an access point for the communication processor CP 1411 viathe
program Setting the PG/PC Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

2 The program Setting the PG/PC Interface will be displayed.

The dialog box for adding a new access point is opened via the Add/Del ete entry
from the Access Point of the Application list-box.

Setting the PG/PC Interface [V5.0]

Aocezs Path ]

Access point of application:

|SONLINE  (STEP 7 =]

i<idd [/ Deletes
COMPUTING
MPl [WinCC)
S?EINLIHE [STEF 7]

|<N|:|ne> |

[50 Ind. Ethernet - CP1411

Interfaces

Irngtall... |

Cancel | Help |
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Step F: Creating an Access Point
3 The dialog box Add/Delete Access Points will be displayed.
In the New Access Poaint field, enter the name of the new access point. For this
sample, the name CP_H1 1: isentered. The access point CP_H1 1: isthe default
access point used by WinCC for the communication via the Industrial Ethernet.
In the Description field, additional information about the access point can be
entered.
The access point is created via the Add button. The access point will then be
displayed in thelist of available access points.
Exit the dialog box Add/Delete Access Points by clicking on the Close button.
Add / Delete Acceszsz Points |
—&dd
Mew acceszz paint:
||:P_H1_1:
Dezcrption:
Ifu:ur CF 1411 SIMATICMET
— Delete
EF'_L2_5: Y [Welete
CP L2 & =l —
Fu/L_LOAD
MFI inCC
|Standard for STEF 7
Cloze | Help |
WinCC Communication Manual 3-13
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Step

F: Creating an Access Point

In the program Setting the PG/PC Interface, assign the communication processor

CP 1411 to the new access point.

To do so, set the CP-H1 1: entry in the Access Point of the Application field. In
the field below, select the entry 1O Ind. Ethernet -> CP1411. This completes the
assignment between the access point and the communication processor.

Close the program Setting the PG/PC Interface by clicking on the OK button.
This concludes the installations and settings required for the operation of the CP

1411.
Setting the PG/PC Interface [¥5.0)

Accesz Path I

Accesz point of application:

]

[ETRE
(for CP1413  SIMATIC NET)

Interface parameter set uzed:

-3 150 Ind. Ethernet -» CP1411 j

[CP1413 <Active>

<Mones

|50 Ind. Ethermet -> CP1411

Properties... |

Diagrnostics. .. I

TCRAP -» DEC PCl Fazt Ethernet .. Copy.. |
Welete |

Inztall... |

|' Interfaces

Ok |

Cancel | Help |
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G: Testing the Communication Processor

Step G: Testing the Communication Processor
1 Check the proper installation of the communication processor CP 1411 viathe
program Setting the PG/PC Interface.
This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.
[_1j
[ 1] I
Setting the PG/PC
Interface
2 The program Setting the PG/PC Interface will be displayed.
Select the interface to be checked. In this case, select the entry 1SO Ind. Ethernet
-> CP 1411. Make sure that the assignments between access points and the
interfaces are not changed.
The check for a proper installation is activated by clicking on the Diagnostics
button.
Setting the PG/PC Interface [¥5.0) |
Access Path I
Accesz point of application:
[CPLH1_1: > 150 Ind. Ethemet -» CP1411 |
[for CF1411  SIMATIC MET]
Interface parameter set uzed:
IISE |nd. Ethernet -» CP1411 Properties... |
<Mones i Diagnostics...
IS0 Ind. Ethemet -> CP1411
TCPAP -x DEC PCI Fast Ethernet ... r
Lopy... |
Welete |
Interfaces
|V Irstall... |
k. | Cancel | Help |
3 The dialog box Smatic NET Diagnostics will be displayed.
In the SOFTNET IE tab, the diagnosis is started via the Test button. The result of
the diagnosis will be displayed immediately following.
If the result of the diagnosis is positive (correct installation), the dialog box can
be exited with OK.
WinCC Communication Manual 3-15
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Step G: Testing the Communication Processor

In this case, the program Setting the PG/PC Interface can a so be closed by
clicking on OK. The configuration of the communication to the S7 viathe
Industrial Ethernet is continued in the following section.

However, if the result of the diagnosis is negative (incorrect installation), the
error must be localized and corrected. Troubleshooting procedures are described
in the section |sthe Communication Module in the Computer operational ?.

SIMATIC NET diagnostics

SOFTNET IE | 57-Protakoll | 57-Trace | SR-Pratakoll | SR-Trace |

Statuz

Test 0K ]
[~

Firrmware version; ||3-4':|':|-3':|':"3-'I 2581 MHDIS: active

Ethernet address: |00.00.e8.3c.6e.71

Cancel Help
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3.2 Creation of the STEP7 Project S7_IES

The following description details the configuration steps necessary to create and start up the
STEP7 project S7_IES

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the STEP7 project S7_IES
e A:Installing the Hardware

« B: Installing the Option Package
* C: Creating the STEP7 Project
» D: Configuring the Hardware

» E: Loading the Hardware Configuration

» F: Testing the Hardware Configuration
* G: Creating the STEP7 Program

H: Testing the STEP7 Program

A: Installing the Hardware

Step

A: Installing the Hardware

1

Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS407 10A, the
CPU module CPU 416-1 and the communication processor CP 443-1.
Establishing the connection from the computer to the programming interface of
the CPU module.

Establishing the connection from the communication processor CP 1411 in the
computer to the communication processor CP 443-1inthe PLC.

B: Installing the Option Package

Step B: Installing the Option Package

1 If the option package NCM S7 Industrial Ethernet has not been installed during
the installation of STEP7, install it now from the STEP7 CD-ROM. This option
package is required for the configuration of the communication processor CP
443-1 via the STEP7 software.
After inserting the STEP7 CD-ROM, the installation program is automatically
started. If thisis not the case, open the Windows NT Explorer and start the
setup.exe program located on the CD-ROM.

zetup.exe
WinCC Communication Manual 3-17

C79000-G8276-C156-01




Communication to the SIMATIC S7 via Industrial Ethernet (Softnet) 09.99

Step

B: Installing the Option Package

This starts the installation program.

Follow the instructions of the installation program. On the Components page,
select the check-box NCM S7 Ind. Ethernet. Finish the installation.

:’2 Setup - STEP ¥- Components |

Programs to be installed.

[ t45 Internet Explarer 44.01 5P IBMB -
S | M AT' C [ Acrobat Feader 42,01 IME
= |[ISTERT w5.05P1 190 ME
SOﬁW&r@% ] MCH 57 - PROFIBUS w50 SP1 29ME
A MCH 57 - Ind. Ethernet 5.0 SP1 18 ME

[ Authorsi ¥2.0.1 Z2Me x|

— Description
MCH 57 - Industrial Ethernet 5.0 ServicePack 1 - Optional

package for CF configuration with STEP 7.
Beadme |

E ztimated inztallation time: 00:03 [hh:mm)

¢ Back | Meut » I Cancel

C: Creating the STEP7 Project

Step

C: Creating the STEP7 Project

1

Create anew STEP7 project in the SIMATIC Manager.
Itisstarted viaStart —® Simatic —® SIMATIC Manager.

SIMATIC Manager

This displays the SMATIC Manager.

Viathe menus File — New, the dialog box for specifying the parameters of a
new STEP7 project will be opened.

The New dialog box will be displayed.

The radio-button New Project must be selected. In the Name field, the name of
the new project to be created is entered. The names of the STEP7 projects created
within the framework of this manual all start with S7. They also include a
reference to the communication type used. The project of this sample has the
name S7_|IES.
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Step

C: Creating the STEP7 Project

be changed at any time via the Browse button.
The New dialog box is closed viathe OK button.

By default, projects are stored in the C:A\S EMENSSTEP7\S7proj folder. This can

Mew
= Mew project " New library
I arne;
|5?_| ES
I arne | Starage Path -

I _"ILI
=

Type: IF'n:uieu:t
Starage location [path]: Browze... |
IE:'\SIEMENS&STEF‘?'&S?prDi

Cancel Help |
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D: Configuring the Hardware

3-20

Step D: Configuring the Hardware
1 The new project will be displayed in the SMATIC Manager.
The hardware for this project must be configured. Two components are needed:
One SMATIC 400-Sation and for its networking an Industrial Ethernet.
These components are added to the SMATIC Manager viaa “BR onthe project
name S7_|ESand then selecting Insert New Object — SIMATIC 400-Station
and Insert New Object — Industrial Ethernet from the pop-up menu.
=23
[EAE [t
[Empy [Etr{+E
Fazte [t
[elete [l
Inzert Mew Object SIMATIC 400 Station
Biint SIMATIC 300 Station
i Other Station
Obiject Froperties... Al+Fetun SIMATIC H Station
SIMATIC PC Station
SIMATIC 55
PGEAPC
kP
FPROFIEUS
|ndustrial Ethernet
PTP
57 Proaram
k¥ Pragram
as
05 [rultiClient)
2 Thejust added components will be displayed in the right window of the

SIMATIC Manager.
SIMATIC 400[1) ? MPI[T] ? Ethermet(1]
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Step D: Configuring the Hardware
By “BD onthe component SSIMATIC 400(1) in the right window, the point
Hardware will be displayed. By “BD onthe point Hardware or “BD onitand
then selecting Open Object from the pop-up menu, the program HW Config will
be started.
Cpen Object Ctrl+Al+0
[t [t
[Capy (i 2 %
EEstE (Bt
[Ielete (e
Prirt 4
3 The program HW Config will be displayed.
This program is used to exactly define the hardware used in the PLC and to
configure their properties.
Hw k.onfig
4 By clicking on the toolbar button of the program HW Config displayed below, the
Hardware Catalog is opened. This catalog is used to select the required hardware
components.
|5l
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Step

D: Configuring the Hardware

The Hardware Catalog will be displayed.
The first component selected is the rack. On thisrack, all other components will

be installed. The rack isinserted into the project viaa “BDor by Dragging
Dropping. In this sample, the rack type UR1 is used.

Hardware Catalog

Prafile [Standard =l

= SIMATIC 400 -]

w0 CP-400

F-{2 CPU-400

-0 FM-400

B0 IM-400
-0 M7-EXTENSION
-0 PS-400

=10 RACK-400

-0 5M-400
=-[ff SIMATIC PC Based Contral —

BESY 400-1TADD-OAAD
Iniverzal rack, 18 slotz, not suitable for
redundant power zupply modules

The program HW Config will display the currently still empty rack. It received
the Rack Number 0. During the configuration of the connection in the WinCC
project, the Rack Number is one of the parameters that must be set.

TG

a|-a|o|on e oo =

[

Arrange the other hardware components in the rack. Thisis done by Dragging
Dropping the desired components from the Hardware Catalog to the
corresponding slot in the rack.
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Step D: Configuring the Hardware

This sample uses the power supply PS 407 10A. It isinserted into slot 1. A power
supply of this type occupies two dots.

Asthe CPU module, this sample uses a CPU 416-1. This module isinserted into
slot 3. Another parameter to be set during the configuration of the connection in
the WinCC project is the slot number of the CPU module.

We also require the communication processor CP 443-1. ThisCP isonly
available from the Hardware Catalog if the option package NCM S7 Industrial
Ethernet has been installed. After the communication processor CP 443-1 has
been inserted in the rack, its properties dialog box will open.

8 The properties dialog box of the communication processor CP 443-1 will be
displayed.

In the MAC Address field of the Parameters tab, enter the desired Ethernet
address of the communication processor. In this sample, the address
08.00.06.01.00.00 is specified. Another parameter to be set during the
configuration of the connection in the WinCC project is this Ethernet address.

In the Subnet field below, assign the entry Ethernet(1) to the communication
processor. Close the dialog box by clicking on OK.

Properties - Ethernet Hode CP 443-1 [R0/54) E3

General Parameters |

MALC address: IDS.DD.DE.D'I .00.00

Subnet:
- Mot Metworked -- Mew...

FProperties... |
Delete |

Cancel | Help |
9 The following graphic shows the completed hardware arrangement of the sample.
R
1 PS407 104 -
3 CPU41E1
4 CP 4431
5
E
7
3 [
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Step

D: Configuring the Hardware

10

Save the settings made in the program HW Config. Thisis done viathe toolbar
button displayed below.

=

E: Loading the Hardware Configuration

3-24

Step E: Loading the Har dwar e Configuration
1 The hardware configuration created in the program HW Config must be
transferred to the PLC.
Thisis done viathe toolbar button displayed below.
[Covnload to Module|
2 A dialog box will be displayed from which the components to be loaded can be

selected.

For this sample, all displayed components will be selected. Note that loading to
the CPU moduleis only possible while the operating mode switch is set to STOP
or RUN-P. Close the dialog box by clicking on OK.

Select Target Module |

T arget modules:

Select All

Cancel Help
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Step E: Loading the Har dwar e Configuration
3 Now the dialog box Select Sation Address will be displayed.
In this dialog box, specify which station address is used by the STEP7 software
to communicate with the CPU module. In this sample, the communication is
carried out viathe MPI interface. The Address of the CPU moduleis 2.
Close the dialog box by clicking on OK.
Select Node Address |
YWhich node address links the programming device with module CR476-17
Fack: IEI _I?
Slat; |3 _l;
— T arget Station
% |1 local network = Feached viaouter
— Connection ko Target Station
Type: I kFI j
Sddress: |2 j
Cancel Help
4 The configuration data will now be transferred to the PLC. If necessary, the
individual modules will be set to the STOP status.
The program HW Config can be exited.
The newly added components will be displayed by the SMATIC Manager for the
station SIMATIC 400(1).
= SIMATIC 400(1]
- CF 4431
= [ cPU416-1
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F: Testing the Hardware Configuration
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Step

F: Testing the Hardwar e Configuration

1

Testing of the hardware configuration made.

If the key switch of the CPU moduleis set to RUN or RUN-P and the operating
mode switch of the communication processor is set to RUN, only the status LEDs
signifying the RUN operating mode should be displayed.

If thisis not the case, thereis an error. The following steps help you localize this
error. However, these steps should still be performed even if the status LEDs
show no error. This allows you to recognize uncritical errors and faulty
configurations.
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Step F: Testing the Har dware Configuration
2 Testing the configuration of the CPU module.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis
opened by a JEjR on the entry of the CPU module in the left window and then
selecting Target System —  Module Status from the pop-up menu.
The dialog box Module Satus of the CPU module will be displayed.
The General tab displays various general data of the CPU module. In the Satus
field, the current module status and any existing errors are displayed.
The Diagnosis Buffer tab contains more detailed information about existing
errors and how to correct them.
The dialog box can be exited via the Close button.
| Module Information - CPU416-1 OMNLINE =0 x|
Path:  [S7_IESSIMATIC 200[11\CPUATE CPU operating mode: AU
Statug: O Mo force job.
Time Spstem | Performance D ata I Cormnunication I Stacks
General | Diaghostic Buffer I temary I Scan Cycle Time
Description: CRU416-1 System D SIMATIC 400
Wersion: Order Mo, D escription | Component | Wersion [
BES7 416-1:I01-04R0 1
Flack: I} Address
Slat: 3 Madule width: 1
Status: Maodule present and OK.
e Update Pt Help |
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Step

F: Testing the Hardwar e Configuration

Testing the configuration of the communication processor.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis

opened by a JEjR on the entry of the communication processor in the left

window and then selecting Target Sysem —* Module Status from the pop-up
menu.

The dialog box Module Satus of the communication processor will be displayed.
The General tab displays various general data of the module.

A dialog box for a more detailed diagnosis of the communication processor can
be accessed via the Special Diagnosis button.

ﬁll«lndule Information - CP 443-1 ONLINE o ]
Path: |S?_IES\SIMATIC 4001 MCF 44341 CPU operating mode:  RUN
Status: 0K Module operating mode: BLUM
General | Diagnostic Buffer I
Dezcription: CF 4431 Syztem D SIMATIC 400
Wersian; Order Mo./Description | Component | Version [
EGKT 443-1B=00-0<ED .- a0
Flack: I} Address 116330
Slat: 4 Madule width: 1
Status: Module present and OK.
Mo LED display.

Cloze Update Frint.... i Special Diagnostics | Help |
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Step F: Testing the Hardwar e Configuration

4 The dialog box NCM S7 Industrial Ethernet Diagnosis will be displayed.

The CP Information tab displays general information about the module. Among
other things, the network address set can be checked.

The dialog box can be exited via the Close button. The Module Status dialog box
can also be exited viathe Close button.

@NEM 57 Industrial Ethernet Diagnostics M= E
CF Infarmation | Diagnostic Bufferl Operating Mu:udel 150 Transportl Dptinnsl
— Online Path
Interface: MPI/PROFIEUS/AUTO  Address of router:
57 Subnet 1D of the Address of destination
destination network: --- ztation network, attachment: 0
Rack: I Slot: 4

— General Maodule Infarmation

CF Tupe: CP 4431

CP %erzsion: L2196

Order Murnber: BGEF 443-1B=00-0-E0
Metwork Type: |ndusztrial Ethernet

Metwork address:  08.00.06.01.00.00

— Statuz of the Module:

Operating Mode:  Run Cauze: 0k,

CP Chahae Cye. Upd. On Update Help
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G: Creating the STEP7 Program
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Step G: Creating the STEP7 Program
1 Creation of the S7 Program.
This sample project requires the operation block OB1 and a data block. OBl is
available by default, the required data block must be created. Thisisdonein the
SIMATIC Manager viaa JEjR on the sub-entry Modules of the entry S7
Program(1) of the configured CPU module and then selecting Insert New Object
—* Data Block from the pop-up menu.
The properties dialog box of the data block will be opened. As the block’s Name
enter DB75 and close the dialog box with OK.
=-[§ cru4E
=-{z1] 57 Program(1)
(B Source Files
@ Blocksz
Cut Chrl+
Copy Chrl+C
Faste [+t
Delete [rel
Ingert Mew Object Organization Black.
PLL , Funu:tfu:un Block,
Functian
Optionz [ ata Block.
. Data Type
AT b Variable Table
Object Properties. .. Alt+Return
Special Object Properties k
2 The newly created data block DB75 will be displayed in the right window of the

project.

Viaa JEjD on this datablock or a JEjR and then selecting Open Object from the
pop-up menu, the content of the block can be programmed. This starts the
program LAD/STL/SCF.

=8

Open Dbject Culsdited |

Cut Clrl+

Copy Chrl+C

Faste (L]

Delete Del

PLC 3
Options r
Print »
Object Froperties... Alt+Returmn
Special Object Properties »
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Step G: Creating the STEP7 Program

3 The program LAD/STL/SCF is displayed.
Acknowledge the dialog box New Data Block by clicking on OK.

KOP &L FUP

4 Programming the DB75.

In this data block, two tags with alength of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.

Two additional tags with alength of 16 Bits are created, whose values are
cyclically incremented in OB1.

The tags created in the data block DB75 are visualized in the WinCC project. To
do so, WinCC tags with corresponding addresses are created there.

The following graphic displays the programmed data block DB75.

m DB75 -- 57_IEHASIMATIC 400(1ACPU416-1 M=] E3
Type Initial W¥Walue
0. STRUCT
+0.0| (var_0O1 THORD THELEH0 Value 1
+2.0| (Var_02 THORD THELEH0 Value 2
+4.0| |var_03 WORD TH16H0 St
+6.0| (Var_0O4 THORD THELEH0 Ine 1
+8.0| (Var_0O5 THORD THELEH0 Ine 2
=10.0 END_STRUCT vI
oY
5 Save the block and load it into the PLC. Thisis done via the toolbar button

displayed below. Note that |oading to the CPU module is only possible while the
operating mode switch is set to STOP or RUN-P.

Download

6 Programming the OBL1.
Open the block in the program LAD/STL/SCF.

First, two values in the DB75 are added and then stored again in DB75.
Hetzwerk 1: Addition

Adding two 1l6-Bit WValues
The result 1= stored in ancther
16-Bit Wwalue

0PN DB 75
L DET 1]
L DET P
+I

T DET 4

Next, avalue in the DB75 is incremented every second.
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Step G: Creating the STEP7 Program

Hetwork 2: Second Cycle

Feneration of a second cycle at M 0.0

AN M o.o
L S5T#1S

aD T 1
A T 1

= M o.o

Counting a walus in a second cycle
at 10000, reset to O

AT M o.o

JZ MO0l

L DET =]

L 1

+I

T DETT =]

L 10000

<I

JC MO0l

L 1]

T DET &
MOO01l: NOP a

Finally, avalue in the DB75 isincremented every time the OB1 run.

Network 4: Counting in the cycle time

Counting a value each time the OB is executed
At 10000, reset to O

L DEW B

L 1

+I

T DETW g

L loo0n0

<T

JC MO0Z

L 0

T DEW 8
MOOZ: NOF 0

7 Save the block OB1 and load it into the PLC. Thisis done viathe corresponding
buttons on the toolbar.

This compl etes the creation of the STEP7 project and it can now be run. Exit the
program LAD/STL/SCF.
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H: Testing the STEP7 Program

Step

H: Testing the STEP7 Program

1

Testing the program with the STEP7 software.
For this purpose, atag tableis created. Thisis done in the SMATIC Manager via

a JEjR on the entry of the configured CPU module and then selecting Target

System —* Monitor/Control Tag from the pop-up menu.
E@ W ISk (Sl
E|" St oy [Et+IE
'EI g Faste (Sl

Delete Del

Ingert Mew Object r

CPU Messages..

Display Force Walues

Options 3

td anitor /M odify W ariables

Frirnt 4

b4 odule Information. ..

Operating Mode. .. Ctrl+l
Clear/Rezet...

Set Date and Time...

Object Properties. . Alt+R eturn
Special Object Propertiez 3

Save BAk to ROM...

Diagnose Hardwiare

An editor for creating and using a tag table will be displayed.

The following shows a completed tag table. In thistable, enter al tags created in
the DB75.

K1 @Variable Tablel OMLINE - 10| x|
Iﬂddress ISymelIHDnitDr Format |Monitor Valuelﬁodify Valuel

DEYS.DEW
DEYS.DEW
DEYS.DEW
DEYS.DEW
DE7S5.DEW

- DEC 12 12
-——- DEC 12 12
DEC 24

-—- DEC L5254
——= DEC G547

Mo | | MO
|
|
I

Monitoring the current tag values.

By clicking on the toolbar button displayed below, the current values of the
corresponding tags in the PLC are displayed in the column Satus Value.

|M|:unit|:|r [according to trigger]l

Controlling the tag val ues.Values can be entered in the column Control Value.

By clicking on the toolbar button displayed below, these values will be written to
the corresponding tagsin the PLC.Note that tags can only be controlled while the
operating mode switch of the CPU moduleis set to RUN-P.

Bl

|M|:|dif_l,l [according to trigger]|
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Step

H: Testing the STEP7 Program

The created tag table can now be saved.

In this sample, the table is saved under the name VAT1. After checking the
program in the PLC, the tag table can be closed. This concludes the configuration
of the STEP7 project and the SMATIC Manager can be exited.

i YA
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3.3 Creation of the WinCC Project WinCC_S7_IES

The following description details the configuration steps necessary to create and start up the
WinCC project WINCC_S7_IES.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WInCC_S7_IES

e A: Creating the WinCC Project
» B: Creating the Connection

* C: Creating the WinCC Tags

e D: Creating the WinCC Screen

A: Creating the WinCC Project

Step

A: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Smatic —® WnCC —
Windows Control Center.

WinCCE =plorer

Thiswill display the WinCC Explorer.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.
Exit the dialog box by clicking on OK.

WinCC Explorer EH |

— Create a Mew Project

%ﬁ. = Multi-User Project
=l Py

A5 © Muli-Cient Project

% " Open an E sisting Project
Canzel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WInCC_S7_IES.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects
Project Mame:
el Ealder Cancel

_ Coneel |
|win|:|:_5?_|Es ]
_ b |

Help

Mew Subfolder:

IWinEE_S?_IES

Y'ou can uge thiz dialog box
ko create a new WinCC ;
project. Diriwe:

= j

B: Creating the Connection

3-36

Step

B: Creating the Connection

1

The new project will be displayed in the WinCC Explorer.

Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.

E"'H]HII :
“5 Intemal tags IR

Find...

FProperties

WinCC Communication Manual
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Step B: Creating the Connection
2 The dialog box Add New Driver will be displayed.
Thisdialog box lists all communication drivers that can be installed. For the
communication to the SMATIC S7, the driver SMATIC S7 Protocol Suiteis
required. Select thisdriver from the dialog box. Exit the dialog box by clicking
on Open.
Add new driver. E |
Loak im: I 4 Bin j ﬁl
1 ccTlg . SIMATIC 55 PMC Profibusz. chn
1 PDLCache . SIM.-’-‘-.TIE 55 Frofibus FDL u:hn
] OPC.chn
] SIMATIC 55 Ethernet Layer 4.chn . TIEth chr
. SIMATIC S5 Ethernet TF.CHM
SIMATIC 55 PMC Ethemet.chi
4] [»]
File niarne: ISIM.-‘l'-.TIE 57 Pratocol Suite. CHM Open I
Files of type: I'W'inEI: Commurication Driver [* chn) j Cancel |
3 The newly added driver SMATIC S7 Protocol Suite will be displayed as a sub-
entry to Tag Management.
The driver contains eight different channel units. To operate a computer with two
CP 1413 communication processors, two Industrial Ethernet channel units are
available.
In this sample, the channel unit Industrial Ethernet is used. Create a new
connection for this channel unit by JEjR on Industrial Ethernet and then
selecting New Driver Connection from the pop-up menu.
B El, SIMATIC ST PROTOCOL SUITE
----- tPI
----- FROFIBUS
----- Indusztrial Etherne]
..... Slat PLC New Driver Connection...
----- TCRAP Systern Parameter
----- FROFIBUS {11 Find
----- Industrial Etherne = '
----- M armed Connectic Eesie
Froperties
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Step

B: Creating the Connection

The properties dialog box of the connection will be displayed.

In the General tab, the Name of the new connection is entered. In this sample,
thisis S7_IES 01.

Click on the Properties button to define the connection properties.

Connection properties |

General I

Mame:  [S7_IES_O1

Llrit: I Indusztrial Ethemet j

Server List

&

k. Cancel Help

WinCC Communication Manual
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Step B: Creating the Connection

5 The dialog box Connection Properties will be displayed.

In the Ethernet Address field, enter the address that has been set for the
communication processor CP 443-1. In this sample, thisis the Ethernet Address
08.00.06.01.00.00.

Additionally, the Rack Number and Slot Number of the CPU module to be
accessed must be entered. Make sure that the values of the CPU module are
entered here and not the values of the communication processor.

Close the dialog box by clicking on OK. Also close the Connection Properties
dialog box by clicking on OK.

Connection Parameter - Industrial Ethernet |
Connection I
— 57 Metwork Address
Etherret Address: IDE 0005 01 0000

Back Mumber: ID
Slat Murnber: |3

[ Sendfreceive raw data block

Connection Resaurce: IUE

Cancel | Help |
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Step

B: Creating the Connection

Setting the system parameters of the Industrial Ethernet channel unit.
These settings are made in the System Parameters dialog box, which is accessed

viaa JEjR on the Industrial Ethernet entry and then selecting System Parameters
from the pop-up menu.

In the Channel tab, various settings pertaining to the communication and
monitoring a communication can be made. These settings will apply to all
channel units of the communication driver.

System Parameter - Industrial Ethernet |

Charnel |L|nit |

These parameters are valid for all unitz local to the computer!

— Cycle formation

¥ Use cyclic read service of PLC

— Lifebeat monitoring
V¥ Activate I B0 Interval I 30 Monitoring intereal

— kanitaring of CPU-stop

v Actvate

Cancel | Help |
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Step B: Creating the Connection
7 In the Device tab, the access point used by the connection to accessthe PLC is
specified.
By default, the access point CP_H1_1: is set. Previously, the communication
processor CP 1411 has been assigned to the access point CP_H1_1: inthe
program Setting the PG/PC Interface. If you want the access point to be set
automatically, make sure that the correct one is being used, especialy if multiple
communication processors are used.
Close the dialog box by clicking on OK.
System Parameter - Industrial Ethermnet |
Channel  Unit |
— Select logical device name
CP-Type/Bus Profile: |Industrial Ethemet
Logical device name: IEP_H1_1; j
[T Set automatically
—Job processing
[ “rite with pricrity
Cancel | Help |
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C: Creating the WinCC Tags
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Step C: Creating the WinCC Tags
1 Creation of the WinCC tags required for the sample.
Thisisdoneviaa JEjR on the newly created connection S7_IES 01 and then
selecting New Tag from the pop-up menu.
=- m, SIMATIC 57 PROTOCOL SUITE
..... WP
----- PROFIEUS
= Induztrial Ethernet
----- Slat PLC
..... TCRAP MewTag..
----- PROFIBUS I
----- Industrial Ethe Eind...
----- MNamed Corne Cut
LCopy
Eazte
Delete
Properties
2 The properties dialog box of the tag will be displayed. In the sample, the Name of

thefirst tag is S16x_S7IEV1 01. Thetag is of the Sgned 16-Bit Value data type.
Click on the Select button to set the Address of the new tag.

Togproperies |

General I Lirits/F eporting I

— Properties of Tags

) Projectwide update ) Computerloealupdate

Marme:; [516x_S7IESD1_01

Datatype : [Signed 16-bit value [
[Lergthn |2

Addrezs: I

Adapt format: ISthtTDSignedWmd

[ Linear scaling
Tlag Walue Fatae

= Pracess Yalie Batae
Frim I Frar
Tic | Tia
0k Cancel Help |
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Step

C: Creating the WinCC Tags

The dialog box Address Properties will be displayed.

Set DB as the Data Range and the value 75 as the DB No.. Set Word in the
Address field and the value 0 in the DBW field. Close the dialog box by clicking
on OK. The properties dialog box of thetag is also closed by clicking on OK.

Thejust created WinCC tag is addressed in the range of the DB75, where the first
of the two valuesto be added is located.

Address properties |
Addrezs |
— Dezcription
LCPU

Data |DB
Addrezs IWDrd j

DBWID

[T Quality Code

Cancel |

Help |
Creation of the remaining WinCC tags required.

Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.

I M arme | Type | Parameters |
T S16x_S7IESDT_O1 Signed 16-bit value DEYS.DwWO
T S16w_S7IESDT_02 Signed 16-bit value DEYH.DwWO
J516% STIESDT_03 Signed 16-bit value DEYS.DwWO
TJ516x STIESDT_04 Signed 16-bit value DE7R,Dw0
T}516x STIESDI_0S Signed 16-bit value DETE.DWwD0

WinCC Communication Manual
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D: Creating the WinCC Screen
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Step

D: Creating the WinCC Screen

1

Creation of a WinCC screen in which the previously created tags are visualized.

Open the Graphics Designer editor vianEjR and then selecting Open from the
pop-up menu.

5 Designe
Copen

Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library

...... -ﬁ- Graphic

Fird...

Froperties

Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral
g [JLE Element

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl

After placing the I/O Field on the screen, its Configuration dialog box will be
displayed.

In the Tag field, set thetag S16x_S7IES01 01 viathe button displayed below.

WinCC Communication Manual
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Step D: Creating the WinCC Screen
The Update of the tag is set to Upon Change. Keep the default settings for the
remaining options. Close the dialog box by clicking on OK.
170-Field Configuration HE|
Ta: IS1E:¢_S?’IESD‘I_D1 :ll
Update: IE s j
— Tupe
C Output  Input ' Both
— Format
Font Size... | 12
Faont Mame. .. | Arial
Cancel |
4 Changing the output format of the I/O Field.
For this, open its properties dialog box viaa JEjR on the 1/O Field and then
select Properties from the pop-up menu.
ml:u! I:tr|+><:
- - LCopy Chrl+C
Duplicate
E, Faste Chrl+
Delete Crel
Cuztomized object ¥
Group object k
Linking...
Configuration Dialog...
WinCC Communication Manual 3-45
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Step D: Creating the WinCC Screen
5 The dialog box Object Properties will be displayed.
On the left side of the Propertiestab, select the entry Output/Input. Viaa JEj D
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0 Field to display signed values with a maximum of 5
digits.
: Dbject Properties EHE
-w|:?|2’| 140 Field j
Properties | Eventgl
=- 140 Field Attribute | Static | Diynamic | cor. [ 1]
- [aeometry Field Type 140 Field 1
- Coolorg Output Yalue 0.000000e-+00C ! S16w_SYIESO1_O1 2+ O
- Shyleg D ata Format Decimal
- Fant Output Format
- Flazhing Apply o Full Mo R |
- Mizcellaneousz Apply on Exit Mo 3} O
- Limits Clear on Hew Input  Yes 3} N
-~ Dutputflnput | Clear on Invalid Input Mo v 1
Hidden Input Mo £ |
6 Creation of four additional I/O Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/0 fields.
7 Save the screen.

In the sample project, the screen is saved under the name com_3_S7IES 01.pdl.
The screen can be switched directly to runtime from the Graphics Designer via
the button displayed below.

B
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Step D: Creating the WinCC Screen

If the screenisin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

Ia’"‘ WinCC-Runtime -

Communication
SIMATIC ST Protocol Suite - Industrial Ethernet

Ine 1:

Ine 2:

If there is no connection to the PLC, the I/O Fields will be displayed grayed out.
In this case an error is present at some point of the communication connection.

3-47
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3.4 Diagnosis of the Communication Connection

The following describes the options available for diagnosing the communication connection
between the WinCC project WINCC_S7_IESand the SIMATIC S7 station.

A diagnosis of the sample according to this description makes only sense, if the checks
listed below have been completed successfully.

Startup of the Communication Processor CP 1411

¢ G: Testing the Communication Processor
Creation of the STEP7 Project S7_IES
* F: Testing the Hardware Configuration

* |: Testing the STEP7 Program

WinCC Explorer

Step WinCC Explorer

1 Diagnosis of the communication connection in the WinCC Explorer.

Switch the project WINCC_S7_IESinto runtime. Thisis done from the WinCC
Explorer viathe toolbar button displayed below.

The created WinCC screen com 3 _S7IES 01.pdl can also be switched directly
from the Graphics Designer into runtime.

2 In the WinCC Explorer, adialog box for monitoring all configured connections

can be accessed viathe Tools —*  Satus of Driver Connections menu. This
menu point is only accessibleif the project isin runtime.

Language...

Status of Driver Connections

Gibats af kb Een [ peration

3-48 WinCC Communication Manual
C79000-G8276-C156-01



09.99 Communication to the SIMATIC S7 via Industrial Ethernet (Softnet)

Step WinCC Explorer

3 The dialog box Status - Logical Connections will be displayed.
Thisdialog box lists all configured connections. For this sample, only the
connection S7_IES 01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | Mame | Statuz | Tag read | Read regu... | T ag written | WTite regu... |
2 S7_IES_M 0K a0 I Il 0
— Update
™ Cyclic update [ |4 3 w 280 mz Update | Help

4 Another way to obtain information about the connection statusin general and
about the connection status of individual tags is provided by Tag Management.

The status of a configured connection can be displayed as a tooltip by ssmply
pointing the mouse on the connection in question.

| I ame | Parameters |

‘:M': S57_IE EI1 H1.08 0006 01 00 00,.0.3.02
Statuz: OF,

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This allows you to detect errors concerning
an individual tag and not the entire connection.

| Mame | Type | FParameters |
4516 STIESDT_O7 Signed 16-bit walue DE7E.DWDO

Frocess value: 34
Cuality: c0
Last Change: 74193 2:50:13 P
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Channel Diagnosis

Step

Channel Diagnosis

1

Diagnosis of the communication connection via the program WinCC Channel
Diagnosis.

Start this programviaStart —* Smatic —® WinCC — Channel
Diagnosis.

)

Channel Diagnosiz

The program WINCC Channel Diagnosis will be displayed.

The Channels/Connections tab displays detailed information about the status of
each configured connection. By default, the display is updated every second. The
update cycle can be changed in the input field located at the bottom.

-7 WinCC Channel Diagnosis

Channelz/Connections | Caonfiguration I
B+ SIMATIC 57 PROTOCOL SUITE Counters | W alue o

we SY_IES_ O State Teady
Emor Code none
Ermar Count 0
nit Indugtrial Ethernet
Device 150 Ind. Ethernet -» CP1411
FDU Size 480
Request Counter T
Fesponse Counter 73
Dwn Cycles 0
AS Cycles 1
P aw. A5 Cycles 32
ConhectionState ready
Connectionk stablishiode automatic
ForceConnectionState up o
ForceConnectiondddress projected
ProjectedConnectiondddress H1.08 00 06 07 00 00,,0,3.... LI

@ 1000 jl

If aconnection error is detected, the Error Code line in the right window half
will display a value specifying the error cause. Detailed information about this

error code is displayed by JEHR on the Error Code entry and then selecting Help
from the pop-up menu.

| Counters | W alle |

State dizconnected
410E

Eiror [odou
Ermar Cou | 1
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Step Channel Diagnosis

4 This opens the Online Help to WinCC containing a description of the
corresponding error code. Additionally, possible error causes are also listed.
& WinCC Online Help =] E3
File Edit Bookmark Options Help
Euntentsl Indes I Find | Hark I Frint I e I B I

Error 4110 - L4_REM_ABORT

Connection has been abored.
# PLC ar CP has been turned off ar reset.
* PLC not connected to bus ar bus system error,

& Maximum number of permissible connections in the PLC excesded.
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4 Communication to the SIMATIC S7 via TCP/IP

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@S?_I ETCP

The STEP?7 project we will create.

@WinCC_S?_IETCP

The WinCC project we will create.

This chapter describes in detail the startup of a communication connection between a
SIMATIC S7 and WinCC. The communication connection is realized via the Industrial
Ethernet. As the transport protocol, the TCP/IP Protocol will be used.

Overview of the Structure of the Sample

SIMATIC 57-400
with CF 443-1 TCP

PC with
CP14Mm

Ethernet via TCPAIP

On the computer side, the connection to the Industrial Ethernet network is established via
the communication processor CP 1411. To install this communication processor in the
computer, the driver |IE SOFTNET-S7 BASC, located on the SMATIC NET CD-ROM, is
needed.

In the WinCC project, the communication driver SMATIC S7 Protocol Suite must be
installed. Viaits channel unit TCP/IP, the connection to the SSMATIC S7 is configured.
The PLC is equipped with a CPU 416-1 module. The connection to the network is
established via the communication processor CP 443-1 TCP. For the configuration of this
communication processor with the STEP7 software, the option package NCM S7 Industrial
Ethernet isrequired.

WinCC Communication Manual 4-1
C79000-G8276-C156-01



Communication to the SIMATIC S7 via TCP/IP

09.99

Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication

connection:

» Startup of the Communication Processor CP 1411

e Creation of the STEP7 Project S7_IETCP

» Creation of the WinCC Project WinCC_S7_IETCP
» Diagnosis of the Communication Connection

Required Software

Name Description

SIMATIC NET Driver IE SOFTNET S7 BAS C from the SMATIC NET
CD-ROM for the installation of the communication
processor CP 1411.

Windows NT Windows NT installation software for the installation of the
communication processor CP 1411 and the TCP/IP
Protocol.

STEP7 STEP7 software with option package NCM for Industrial
Ethernet for the creation of the STEP7 project.

WinCC WinCC with the communication driver SMATIC S7

Protocol Suite for the creation of the WinCC project.

Required Computer Hardware

Name

Description

Communication Processor

Communication processor CP 1411 to establish the
connection to the PLC’s communi cation processor.

Required PLC Hardware

Name Description

Rack Rack UR1

Power Supply Power supply PS407 10Aindot 1 and 2.
CPU Module CPU module CPU 416-1indot 3.

Communication Processor

Communication processor CP 443-1 TCP in dot 4.
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4.1 Startup of the Communication Processor CP 1411

The following description details the configuration steps necessary to successfully start up
the communication processor CP 1411. The communication is handled by the TCP/IP

Protocol.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 1411:

e A: Mounting the Communication Processor in the Computer

* B: Installing the Communication Driver

e C: Installing the Communication Processor

» D: Ingtalling the Communication Protocol

» E: Configuring the Bindings
e F: Creating an Access Point

A: Mounting the Communication Processor in the Computer

Step

A: Mounting the Communication Processor in the Computer

1

Mount the module according to the installation instructions. Among other things,
follow the steps for handling electrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.

The communication card CP 1411 requires afree ISA dot in the computer. After
the installation of the CP 1411, close the computer’s case and start the computer.

B: Installing the Communication Driver

Step B: Installing the Communication Driver
1 Install the communication driver |[E SOFTNET S7 BASIC from the SMATIC
NET CD-ROM.
After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.
Theinstallation of the software is started via the button displayed below.
i SIMATICMET
{ Software |nstallieren !
WinCC Communication Manual 4-3
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Step

B: Installing the Communication Driver

Follow the instructions of the installation program. On the Components page, the
check-box of the driver |IE SOFTNET-S7 BASIC to be installed must be selected.
Finish the installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

[ Authars! 20,1 2ME -
S|MAT|C DIEUPIT:E:MSVEJ 17 MB :I

=~ [OIES71413v8 1 17 ME
SOﬁW&r@ﬂ% CIIE TF1413% 5.1 17 ME
i TN LI IE SOFTHET PG 3.1 & ME

: IE SOFTNET-57 BASIC 43 5ME x|

— Dezcription

SIMATIC MET Industrial Ethermet SOFTHET-S57 BASIC/
Windows 98, T 4.0/ %ersion 3.1.

Read me

— Desztination directory:

chaiemenshaimatic.net Browse. ..

Feguired on C: 7 MEute Awallable on C: BGY MEByte

< Back | Mest » I Cancel |

C: Installing the Communication Processor

4-4

Step C: Installing the Communication Processor
1 Install the communication processor CP 1411 via the program Setting the PG/PC

Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

L

=11

Setting the PGAPC
|nterface

WinCC Communication Manual
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Step

C: Installing the Communication Processor

The program Setting the PG/PC Interface will be displayed.

The dialog box for installing a new interface is opened viathe Install button.

Setting the PG/PC Interface [¥5.0]
Access Path l
Accesz point of application;

|S?EINLINE [STEF 7]
[Standard for STEP 7]

|nterface parameter zet used:

|<N|:une>

TCRAP -» DEC PCI Fazt Ethernet ..

Interfaces

Cancel Help

Ok

The dialog box Install/Remove Modules will be displayed. The Selection field
lists al interfaces that can be installed. Among them will be the entry CP 1411, if
the communication driver has been installed previously as outlined in step B.
Select the entry CP 1411 (AMD PCNET-Family). The installation of the
communication processor is started by clicking on the Install -> button.

Install / Remove Interfaces
Selection: Installed:
TCPAF -» DEC PCI Fast Ethernet ... Bo.
CP1413
CP1413[256k DP-RAM)
CP1511[Accton EM2216
3 1] | ¥

|I:F"| 417 Industrial Ethernet MDIS Metworkboard [PlugPlay]

LCloge

Help

WinCC Communication Manual
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Step

C: Installing the Communication Processor

This opens the Network dialog box.

In the Adapterstab, install the communication card CP 1411 by clicking on the

Add button.

Metwork EHE |

Identificatinnl Sewicesl Protocol:  Adapters | Bindingsl

Metwark Adapters:

B8 [1] DEC PCI Fast Ethernet DECchip 21140

Hemowve Froperties. .

[JEdate

tem Motes:

|
|DEE PCI Fazt Ethernet DECchip 21740

Ok

Cancel
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Step

C: Installing the Communication Processor

The Select Network Adapter dialog box will be displayed.

From the Network Adapter list, select the entry AMD PCNET-Family Ethernet-
Adapter. Close the Select Network Adapter dialog box by clicking on OK.

Select Network Adapter

Click the Mebwark &dapter that matches pour hardware, and then
Eﬂgj click OFE. |f you have an inztallation disk far this companent, click
- Hawve Digk.

Hetwork Adapter:

R tlied Telesyn AT-2560 Series PC1A100 Ethernet Adapter ﬂ
B3 AMD PCMET Family Ethernet Adapter —
BB Andrew 154 114 Token Ring Adapter

BB Arcnet/TONS (&l Tepes)

R Cabletron E213¢¢ Ethemet Adapter

-
= L Y Y P N B VW | PSRN N Py J

Have Disk...

Cancel |

The Windows NT Setup dialog box will be displayed. This dialog box informs
you that some Windows NT files must be copied for the installation of the CP
1411.

In the input field at the bottom, specify the path in which the appropriate files can
be found. Normally, thisisthe path to the CD-ROM drive (if the files are copied
from aWindows NT Installation CD-ROM).

Conclude the Windows NT Setup by clicking on the Continue button.

Windows NT Setup E

\ﬁ Setup needs to copy zome Windows MT files.

Setup will look for the files in the location zpecified below, Cancel
|f wou want Setup ba laok in a different place, type the

new location. When the location iz corect, click
Contirue.

o hinnth,
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Step C: Installing the Communication Processor
7 The setup dialog box for the CP 1411 will be displayed.
Keep the default settings for the various options. Close the setup dialog box by
clicking on OK.
AMD PCMET ISA/VESA Ethernet Adapter ¥3.23 M= E3
|0 Port: At Scan ™
L e 1P
IRQ Humber: Auto_Scan |
Bus to szan
D& Murnber: duto Scan | f" ENP
" WESA
Full Duples: Default - 1S4
v ALL
Busz Timer: Drefauilt 7
LCancel Help
8 After theinstallation of the CP 1411 is complete, the entry AMD PCNET

| SA/VESA Ethernet-Adapter will be displayed in the Network Adapters list of the

Adapters tab.

Metwork E

Identificatiun] Services] Pratocols  Adapters l Bindings]

Metwork Adapters:

B8 [1] DEC PCI Fast Ethernet DECchip 21140
([2] AMD PCHET 154

S, Ethernet Adapter

Add... Bemove Properties. .. Update

ltem Motes:

a0 PCHET 154E SA Ethernet Adapter

Cloze |
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D: Installing the Communication Protocol

Step

D: Installing the Communication Protocol

1

The TCP/IP Protocol must beinstalled. All protocols already installed are
displayed in the Protocols tab of the Network dialog box.

If the TCP/IP Protocol entry is not available, install it viathe Add button.
Metwork EHE |

Identificatinnl Services Frotocols |.-'1'-.|:Iapter$| Eindingsl

Metwork Protocols:

Hemave Eroperties,.. [Jpdate

Drescription:

Cloze [Fanee

WinCC Communication Manual 4-9
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Step D: Installing the Communication Protocol
2 This opens the Select Network Protocol dialog box.

From the Network Protocol list, select the entry TCP/IP Protocol. Close the
Select Network Protocol dialog box by clicking on OK.

Select Network Protocol E E

Click the Metwork Protocol that you want to inzstall, then click OF. If
—\:F— you hawve an installation dizk for this component, click Have Digk.

Metwork, Protocol;

W WwLink IPs/5P% Compatible Transport
W Paint To Paoint Tunneling Pratocal

T SIEMEMS Industrial Ethernet [150]

W Streams Erviranment

W TCRAP Pratocal

A
Hawe Dizk...

Cancel |

3 The TCP/IP Setup dialog box will be displayed.

Answer the question if the configuration data for the TCP/IP Protocol are to be
retrieved from a DHCP server with No.

TCPAP-Setup ]

If there iz a DHCF server an your network, TCPAIP can be configured ta dynamically provide an
IP address. [f you are not sure, ask your system administrator.
Do you wizh to uze DHCPY

4 The Windows NT Setup dialog box will be displayed. This dialog box informs
you that some Windows NT files must be copied for the installation of the
TCP/IP Protocol.In the input field at the bottom, specify the path in which the
appropriate files can be found. Normally, thisis the path to the CD-ROM drive
(if the files are copied from aWindows NT Installation CD-ROM).Conclude the
Windows NT Setup by clicking on the Continue button.

Windows NT Setup E

\ﬁ Setup needs to copy some *Windows MT files.

Setup will loak far the files in the location zpecified below. Cancel
[f pou want Setup to look in a different place, type the

new location. "When the location iz corect, chick
Continue.

o hinnth,
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Step D: Installing the Communication Protocol

5 After theinstallation of the TCP/IP Protocol is complete, it will be displayed in
the Network Protocols field of the Protocols tab.

Metwork HE
Identificatinnl Services Frotocols |.-'1'-.|:Iapter$| Eindingsl

Metwork Protocols:

T TCPAP Frotocal

Remove Properties... [Jpdate

— Description:
Tranzport Contral Protocol/ntemet Pratocol. The default wide
area network, protocol that provides communication across
diverze interconnected network.s.

Cloze [Fanee

E: Configuring the Bindings

Step E: Configuring the Bindings

1 The bindings of the communication processor CP 1411 must be configured. This
is done in the Bindings tab of the Network dialog box.
In the Show Bindings for: field, select the entry all adapters.

Select al protocols to be used by the communication processor CP 1411. In this
sample, the communication processor only communicates viathe TCP/IP
Protocol. For this purpose, all available protocols except for the TCP/IP Protocol
must be disabled for the AMD PCNET | SA/VESA Ethernet-Adapter entry.

A protocol isdisabled viathe Disable button. Disabled protocols are marked as
follows:

"2
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Step

E: Configuring the Bindings

Close the Network dialog box by clicking on the OK button.

Metwork EHE |

Identificatinnl Servicesl P'ru:utu:u:u:ulsl fdapters  Bindings |

MHetwork, bindingz are connections between network cards,
protocolz, and services inztalled on this computer. You cah uze this
page to dizable network bindings or arrange the order in which thiz
computer finds information on the networl.

Show Bindingsz far: IaII adapters j

+-EE@ [1] DEC PCI Fast Ethemet DECchip 21140
=1-E8 [2] AMD PCHET ISAAESA Ethemet-Adapter
-3 TCP/P-Protakal
=2 WINS-Client [TCPAP]

Enable Dizable il e [ E | fmwee et |

Cancel |
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Step E: Configuring the Bindings

2 The properties dialog box of the TCP/IP Protocol will be displayed.

In the Adapter field of the IP Address tab, set the entry AMD PCNET | SA/VESA
Ethernet-Adapter for the communication processor CP 1411.

The radio-button Specify an IP addressis selected to specify an P Address and
Subnet Mask. The same Subnet Mask must a so be specified in the configuration
of the PLC's CP 443-1 TCP communication processor.

Close the properties dialog box of the TCP/IP Protocol by clicking on OK.

Microzoft TCP/IP Properties [ 7]

IP Address | DNS | WINS Address | Routing |

A [P address can be automnatically azzigned to this network card
by a DHCP zerver. |f your netwark, does not have a DHCP zerver,
azk pour network, administratar for an address, and then type it in
the zpace below.

Adapter:
[[2] 8MD PCMET ISAAE 54 Ethemet Adapter =]

" Obtain an IP address from a DHCP server

& Specify an IP address

IP Address: | 140, 80 . 0 . 1

SubretMask: | 255 . 255. 0 . O

Default G ateway: |

Advanced...

Cancel | Apply |
3 The installation and settings made require arestart of the computer.
Acknowledge the dialog box displayed by clicking on Yes.

& You must shut down and restart pour computer before the new settings will take effect.

Do wou want b restart your computer now'’?
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F: Creating an Access Point

4-14

Step

F: Creating an Access Point

1

Creation of an access point for the communication processor CP 1411 viathe
program Setting the PG/PC Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface

The program Setting the PG/PC Interface will be displayed.

The dialog box for adding a new access point is opened via the Add/Del ete entry
from the Access Point of the Application list-box.

Setting the PG/PC Interface [¥5.0) |

Aoceszs Path I

Acceszs point of application:
[STEFP 7]

MPI [wWinCC)
STOMLINE  [STEF 7)

<Moner
TCPAP -» CP1411
TCRAR -» DEC PCI Fast Ethernet ...

[Eamy.. |

[Ielete |

|nterfaces
|V Irztall... |

Cancel | Help |
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Step F: Creating an Access Point
3 The dialog box Add/Delete Access Points will be displayed.
In the New Access Poaint field, enter the name of the new access point. For this
sample, the name CP-TCPIP is entered. The access point CP-TCPIP isthe
default access point used by WinCC for the communication via the TCP/IP
Protocol. In the Description field, additional information about the access point
can be entered.
The access point is created via the Add button. The access point will then be
displayed in thelist of available access points.
Exit the dialog box Add/Delete Access Points by clicking on the Close button.
Add / Delete Acceszsz Points |
—&dd
Mew acceszz paint:
|cP-TCRIP
Dezcrption:
Ifu:ur WAL TCPAP-Unit
— Delete
EP_H1_1 . Y [Welete
CPL21: =l —
Fu/L_LOAD
MFI inCC
|Standard for STEF 7
Cloze | Help |
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Step F: Creating an Access Point

Accesz Path I

Accesz point of application:

4 In the program Setting the PG/PC Interface, assign the communication processor
CP 1411 to the new access point.

To do so, set the CP-TCPIP entry in the Access Point of the Application field. In
the field below, select the entry TCP/IP -> CP1411. This completes the
assignment between the access point and the communication processor.

Exit the program Setting the PG/PC Interface via the OK button. This concludes
the installations and settings required for the operation of the CP 1411.

Setting the PG/PC Interface [¥5.0)

]|

|EF'-TEF'IF' - TCRAP - CP141

[for CF1413  SIMATIC MET)

Interface parameter set uzed:

IEF'1 413 <Activesr Properties. ..

<Mones Diagrnostics. ..

TCPAP -» DEC PCI Fast Ethernet ..

Copy...

Welete

Interfaces
|V Irstall...

Ok |

Cancel | Help |
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4.2 Creation of the STEP7 Project S7_IETCP

The following description details the configuration steps necessary to create and start up the
STEPY project S7_IETCP.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the STEP7 project
S7_IETCP:

e A:Installing the Hardware

* B: Instaling the Option Package
* C: Creating the STEP7 Project
» D: Configuring the Hardware

» E: Loading the Hardware Configuration

» F: Testing the Hardware Configuration
* G: Creating the STEP7 Program

H: Testing the STEP7 Program

A: Installing the Hardware

Step

A: Installing the Hardware

1

Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS407 10A, the
CPU module CPU 416-1 and the communication processor CP 443-1 TCP.

Establishing the connection from the computer to the programming interface of
the CPU module.

Establishing the connection from the communication processor CP 1411 in the
computer to the communication processor CP 443-1 TCP inthe PLC.

B: Installing the Option Package

Step B: Installing the Option Package

1 If the option package NCM S7 Industrial Ethernet has not been installed during
the installation of STEP7, install it now from the STEP7 CD-ROM. This option
package is required for the configuration of the communication processor CP
443-1 TCP viathe STEP7 software.
After inserting the STEP7 CD-ROM, the installation program is automatically
started. If thisis not the case, open the Windows NT Explorer and start the
setup.exe program located on the CD-ROM.

zetup.exe
WinCC Communication Manual 4-17
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Step

B: Installing the Option Package

This starts the installation program.

Follow the instructions of the installation program. On the Components page,
select the check-box NCM S7 Ind. Ethernet. Finish the installation.

:’2 Setup - STEP ¥- Components |

Programs to be installed.

[ t45 Internet Explarer 44.01 5P IBMB -
S | M AT' C [ Acrobat Feader 42,01 IME
= |[ISTERT w5.05P1 190 ME
SOﬁWc’ir ] MCH 57 - PROFIBUS w50 SP1 29ME
MCM 57 - Ind. Ethemet 5.0 5P1 18 ME

[ Authorsi ¥2.0.1 Z2Me x|

— Description
MCH 57 - Industrial Ethernet 5.0 ServicePack 1 - Optional

package for CF configuration with STEP 7.
Beadme |

E ztimated inztallation time: 00:03 [hh:mm)

¢ Back | Meut » I Cancel

C: Creating the STEP7 Project

Step

C: Creating the STEP7 Project

1

Create anew STEP7 project in the SMATIC Manager.
Itisstarted viaStart —® Simatic —® SIMATIC Manager.

SIMATIC Manager

4-18
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Step C: Creating the STEP7 Project
2 This displays the SMATIC Manager.
Viathe menus File — New, the dialog box for specifying the parameters of a
new STEP7 project will be opened.
The New dialog box will be displayed.
The radio-button New Project must be selected. In the Name field, the name of
the new project to be created is entered. The names of the STEP7 projects created
within the framework of this manual all start with S7. They also include a
reference to the communication type used. The project of this sample has the
name S7_IETCP.
By default, projects are stored in the C:\SIEEMENS\STEP7\S7proj folder. This can
be changed at any time via the Browse button.
The New dialog box is closed viathe OK button.
Hew Ed |
= Mew project " New library
I arne;
| 57 IETCP
I arne | Starage Path -
| _»I_I
Tupe: IF'ru:uieu:t j
Storage location [path]: Browse... |
IE:‘«SIEMENS&STEF’?'&S?prDi
Cancel Help |
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D: Configuring the Hardware

4-20

Step D: Configuring the Hardware
1 The new project will be displayed in the SMATIC Manager.
The hardware for this project must be configured. Two components are needed:
One SMATIC 400-Sation and for its networking an Industrial Ethernet.
These components are added to the SIMATIC Manager viaa JEjR on the project
name S7_|ETCP and then selecting Insert New Object — SIMATIC 400-
Sation and Insert New Object — Industrial Ethernet from the pop-up menu.
..... = m."?uwééut B
[Copy [Cir{+E
Fazte [EEr{He
[NEfete (e
Inzert Mew Object SIMATIC 400 Station
Print , SIMATIC 300 Station
i Other Station
Ohject Properties... Al+Retum SIMATIC H Statian
SIMATIC PC Station
SIMATIC 55
PG/PC
P
FROFIBUS
Industrial Ethernet
PTP
S Program
k¥ Program
0s
05 [MuliClient]
2 The just added components will be displayed in the right window of the

SIMATIC Manager.
SIMATIC 400(1) ? MPI1] ? Ethernet(1]
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Step D: Configuring the Hardware
By "'/EjD on the component SIMATIC 400(1) in the right window, the point
Hardware will be displayed. By JEjD on the point Hardware or JEjR onitand
then selecting Open Object from the pop-up menu, the program HW Config will
be started.
'E!:";S?_IETEP - CASIEMENSASTEP7AS 7pro\S7_ietcp
Open Object Chl+alt+0
(Bt St
[Eapy [EtrlE
i St
[VElete [l
Pririt 3
3 The program HW Config will be displayed.
Thisprogram is used to exactly define the hardware used in the PLC and to
configure their properties.
Hw k.onfig
4 By clicking on the toolbar button of the program HW Config displayed below, the
Hardware Catalog is opened. This catalog is used to select the required hardware
components.
|5l
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Step

D: Configuring the Hardware

The Hardware Catalog will be displayed.

The first component selected is the rack. On thisrack, all other components will

be installed. The rack isinserted into the project vianEjD or by Dragging

Dropping. In this sample, the rack type URL is used.

Hardware Catalog

Profile I Standard

=l SIMATIC 400

- CP-400
-0 CPU-400

-0 FM-400

w0 IM-400

-] M7-EXTENSION

-0 PS-400

=27 RACK-400

-] SM-400
=gl SIMATIC PC Based Contral

BE ST 400-1TADD-OéA0
IIriverzal rack, 18 zlots, nat suitable far
redundant power zupply modules

The program HW Config will display the currently still empty rack. It received
the Rack Number 0. During the configuration of the connection in the WinCC
project, the Rack Number is one of the parameters that must be set.

i o LR

a|-a|o|on e oo =

[

Arrange the other hardware components in the rack. Thisis done by Dragging
Dropping the desired components from the Hardware Catalog to the

corresponding slot in the rack.
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Step

D: Configuring the Hardware

This sample uses the power supply PS407 10A. It isinserted into ot 1. A power
supply of thistype occupies two dots.

Asthe CPU module, this sample uses a CPU 416-1. This module isinserted into
slot 3. Another parameter to be set during the configuration of the connection in
the WinCC project is the slot number of the CPU module.

We also require the communication processor CP 443-1 TCP. ThisCP isonly
available from the Hardware Catalog if the option package NCM S7 Industrial
Ethernet has been installed. After the communication processor CP 443-1 TCP
has been inserted in the rack, its properties dialog box will open.

The properties dialog box of the communication processor CP 443-1 TCP will be
displayed.

Inthe MAC Address field of the Parameters tab, enter the desired Ethernet
address of the communication processor. However, the settings relevant for the
communication via the TCP/IP Protocol are the |P Address and the Subnet Mask.
During the configuration of the connection in the WinCC project, the IP Address
of the communication processor CP 443-1 TCP is another parameter that has to
be set. The value set for the Subnet Mask must be the same value that has been
set for the Subnet Mask during the installation of the communication processor
CP 1411.

In the Subnet field below, assign the entry Ethernet(1) to the communication
processor. Close the dialog box by clicking on OK.

Properties - Ethernet Mode CP 443-1 TCFP [RD/55) E3

General Parameters |

MALC address: IDS.DD.DE.D'I .00.00

Fiouter
Mo router
" Use mouter

Address: I'l 40.80.0.1

IP address: [140.80.01
Subnet mask; |255.255.0.0

Subnet:
- Mot Metworked -- Mew...

FProperties... |
Delete |

Cancel | Help |
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Step

D: Configuring the Hardware

The following graphic shows the completed hardware arrangement of the sample.

i (01 UR1

1 PS407 104 =
CPUAEA
CP 4431 TCP

[

Ol T [T e |

10

Save the settings made in the program HW Config. Thisis done viathe toolbar
button displayed below.

=

E: Loading the Hardware Configuration

Step

E: Loading the Hardwar e Configuration

1

The hardware configuration created in the program HW Config must be
transferred to the PLC.

Thisis done viathe toolbar button displayed below.

[Covnload to Module|

A dialog box will be displayed from which the components to be |oaded can be
selected.

For this sample, all displayed components will be selected. Note that loading to
the CPU moduleis only possible while the operating mode switch is set to STOP
or RUN-P. Close the dialog box by clicking on OK.

Select Target Module E3 |

Target modules:

W odule Rack Slat

CPU41E-1

CP 4431

Select All |

Cancel Help
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Step E: Loading the Har dwar e Configuration

3 Now the dialog box Select Sation Address will be displayed.

In this dialog box, specify which station address is used by the STEP7 software
to communicate with the CPU module. In this sample, the communication is
carried out viathe MPI interface. The Address of the CPU moduleis 2.

Close the dialog box by clicking on OK.
Select Node Address |

YWhich node addrezz linkz the programming device with module CRU476-17

Rack: IEI _%
Slot: Iﬁ
— T arget Statian
% [ ol netwar £ Heached wia mouter

— Connection ba Target Station

Type: I kP j

Address: |2 j

Cancel Help

4 The configuration data will now be transferred to the PLC. If necessary, the
individual modules will be set to the STOP status.

The program HW Config can be exited. The newly added components will be
displayed by the SMATIC Manager for the station SIMATIC 400(1).

= SIMATIC 400(1]

wl-Jf CP 443
- 8] CPU4T6-T
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F: Testing the Hardware Configuration
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Step

F: Testing the Hardwar e Configuration

1

Testing of the hardware configuration made.

If the key switch of the CPU moduleis set to RUN or RUN-P and the operating
mode switch of the communication processor is set to RUN, only the status LEDs
signifying the RUN operating mode should be displayed.

If thisis not the case, thereis an error. The following steps help you localize this
error. However, these steps should still be performed even if the status LEDs
show no error. This allows you to recognize uncritical errors and faulty
configurations.
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Step F: Testing the Hardwar e Configuration
2 Testing the configuration of the CPU module.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis
opened by a JEjR on the entry of the CPU module in the left window and then
selecting Target System —  Module Status from the pop-up menu.
The dialog box Module Satus of the CPU module will be displayed.
The General tab displays various general data of the CPU module. In the Satus
field, the current module status and any existing errors are displayed.
The Diagnosis Buffer tab contains more detailed information about existing
errors and how to correct them.
The dialog box can be exited via the Close button.
| Module Information - CPU416-1 OMNLINE =0 x|
Path:  [S7_IESSIMATIC 200[11\CPUATE CPU operating mode: AU
Statug: O Mo force job.
Time Spstem | Performance D ata I Cormnunication I Stacks
General | Diaghostic Buffer I temary I Scan Cycle Time
Description: CRU416-1 System D SIMATIC 400
Wersion: Order Mo, D escription | Component | Wersion [
BES7 416-1:I01-04R0 1
Flack: I} Address
Slat: 3 Madule width: 1
Status: Maodule present and OK.
e Update Pt Help |
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Step

F: Testing the Hardwar e Configuration

Testing the configuration of the communication processor.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis

opened by a JEjR on the entry of the communication processor in the left

window and then selecting Target Sysem —* Module Status from the pop-up
menu.

The dialog box Module Satus of the communication processor will be displayed.
The General tab displays various general data of the module.

A dialog box for a more detailed diagnosis of the communication processor can
be accessed via the Special Diagnosis button.

ﬁll«lndule Information - CP 443-1 ONLINE o ]
Path: |S?_IES\SIMATIC 4001 MCF 44341 CPU operating mode:  RUN
Status: 0K Module operating mode: BLUM
General | Diagnostic Buffer I
Dezcription: CF 4431 Syztem D SIMATIC 400
Wersian; Order Mo./Description | Component | Version [
EGKT 443-1B=00-0<ED .- 112
Flack: I} Address 116330
Slat: 4 Madule width: 1
Status: Module present and OK.
Mo LED display.

Cloze Update Frint.... i Special Diagnostics | Help |
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Step F: Testing the Hardwar e Configuration
4 The dialog box NCM S7 Industrial Ethernet Diagnosis will be displayed.
The CP Information tab displays general information about the module.
The dialog box can be exited via the Close button. The Module Status dialog box
can also be exited via the Close button.
@NEM 57 Industrial Ethernet Diagnostics M= E
CF Infarmation | Diagnostic Bufferl Operating Mu:udel 150 Transportl Dptinnsl
— Online Path
Interface: MPI/PROFIEUS/AUTO  Address of router:
57 Subnet 1D of the Address of destination
destination network: --- zstation network, attachment: 2
Rack: I Slot: 4
— General Maodule Infarmation
CF Tupe: CP 4431
CP Wersion: L2.96
Order Mumber: BEKF 443-1B=00-0<ED
Metwork Type: |ndusztrial Ethernet
Metwork address:  08.00.06.01.00.00
— Statuz of the Module:
Operating Mode: Run Causze: ok
CP Chahae Cye. Upd. On Update Help
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G: Creating the STEP7 Program

Step

G: Creating the STEP7 Program

1

Creation of the S7 Program.

This sample project requires the operation block OB1 and a data block. OBl is
available by default, the required data block must be created. Thisisdonein the

SIMATIC Manager viaa JEjR on the sub-entry Modules of the entry S7
Program(1) of the configured CPU module and then selecting Insert New Object
—* Data Block from the pop-up menu.
The properties dialog box of the data block will be opened. Asthe block’s Name
enter DB75 and close the dialog box with OK.
=-[§ cru4E
=z 57 Program(1)

(@] Source Files

@ Blocksz
Cut Chrl+
Copy Chrl+C
Faste (Bl
Delete [rel

Ingert Mew Object Organization Black.

Furction Block

»
e Function
Optionz [ ata Block.

) Data Type
Fint " Variable Table
Object Properties. .. Alt+Return
Special Object Properties k

The newly created data block DB75 will be displayed in the right window of the
project.

Viaa JEjD on this datablock or a JEjR and then selecting Open Object from the
pop-up menu, the content of the block can be programmed. This starts the
program LAD/STL/SCF.

et DB 75
] pEn ] hiEﬂI:t Chrl+&Mk+0
Cut Clrl+
Copy Chrl+C
Faste (L]
Delete Del
PLC 3
Options »
Print »
Object Froperties... Alt+Returmn
Special Object Properties »
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Step G: Creating the STEP7 Program

3 The program LAD/STL/SCF is displayed.
Acknowledge the dialog box New Data Block by clicking on OK.

KOP &L FUP

4 Programming the DB75.

In this data block, two tags with alength of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.

Two additional tags with alength of 16 Bits are created, whose values are
cyclically incremented in OB1.

The tags created in the data block DB75 are visualized in the WinCC project. To
do so, WinCC tags with corresponding addresses are created there.

The following graphic displays the programmed data block DB75.

m DB75 -- 57_IEHASIMATIC 400(1ACPU416-1 M=] E3
Type Initial W¥Walue
0. STRUCT
+0.0| (var_0O1 THORD THELEH0 Value 1
+2.0| (Var_02 THORD THELEH0 Value 2
+4.0| |var_03 WORD TH16H0 St
+6.0| (Var_0O4 THORD THELEH0 Ine 1
+8.0| (Var_0O5 THORD THELEH0 Ine 2
=10.0 END_STRUCT vI
oY
5 Save the block and load it into the PLC. Thisis done via the toolbar button

displayed below. Note that |oading to the CPU module is only possible while the
operating mode switch is set to STOP or RUN-P.

Download

6 Programming the OBL1.
Open the block in the program LAD/STL/SCF.

First, two values in the DB75 are added and then stored again in DB75.
Hetzwerk 1: Addition

Adding two 1l6-Bit WValues
The result 1= stored in ancther
16-Bit Wwalue

0PN DB 75
L DET 1]
L DET P
+I

T DET 4

Next, avalue in the DB75 is incremented every second.
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Step G: Creating the STEP7 Program

Hetwork 2: Second Cycle

Feneration of a second cycle at M 0.0

AN M o.o
L S5T#1S

aD T 1
A T 1

= M o.o

Counting a walus in a second cycle
at 10000, reset to O

AT M o.o

JZ MO0l

L DET =]

L 1

+I

T DETT =]

L 10000

<I

JC MO0l

L 1]

T DET &
MOO01l: NOP a

Finally, avalue in the DB75 isincremented every time the OB1 run.

Network 4: Counting in the cycle time

Counting a value each time the OB is executed
At 10000, reset to O

L DEW B

L 1

+I

T DETW g

L loo0n0

<T

JC MO0Z

L 0

T DEW 8
MOOZ: NOF 0

7 Save the block OB1 and load it into the PLC. Thisis done viathe corresponding
buttons on the toolbar.

This compl etes the creation of the STEP7 project and it can now be run. Exit the
program LAD/STL/SCF.

4-32 WinCC Communication Manual
C79000-G8276-C156-01




09.99

Communication to the SIMATIC S7 via TCP/IP

H: Testing the STEP7 Program

Step H: Testing the STEP7 Program
1 Testing the program with the STEP7 software.
For this purpose, atag tableis created. Thisis done in the SMATIC Manager via
a JEjR on the entry of the configured CPU module and then selecting Target
System —* Monitor/Control Tag from the pop-up menu.
E@ W [E0it (Bt
EI" EFI:_: [ty [Ctr|+ 5
ﬁ B Bazte [EErls
Delete Del
Inzert Mew Object 3
FLC 4 CPU Meszages..
Options R Dizplay Farce Walues
A abikor M o ”l,.l W anables
Brirt b onitort odify W anabl
tdodule Inf tio...
Object Properties... Alt+Feturn ° ue. FMEtEn
Special Object Properties 2 Operating Mode... Lkl
2 Clear/Rezet. .
Set Date and Time. ..
Sawe Rakd to ROkM..
Diagnose Hardware
2 An editor for creating and using a tag table will be displayed.
The following shows a completed tag table. In thistable, enter al tags created in
the DB75.
Y2 @Variable Tablel ONLINE o [m]
I hodre=ss I Sytabo 1 I Monitor Format |Monitor Value I Modify ‘Ualuel
DE7S.DEW a] - LEC 12 12
DE7S.DEW 2 - DEC 12 1z
DE7S.DEW 4 - DEC 24
DE7S.DEW -1 - DEC 5254
DE7S.DEW =1 - DEC 5547
3 Monitoring the current tag values.
By clicking on the toolbar button displayed below, the current values of the
corresponding tags in the PLC are displayed in the column Satus Value.
|M|:|nit|:|r [according to trigger]l
Controlling the tag values.
Values can be entered in the column Control Value. By clicking on the toolbar
button displayed below, these values will be written to the corresponding tagsin
the PLC.
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Step

H: Testing the STEP7 Program

Note that tags can only be controlled while the operating mode switch of the
CPU moduleis set to RUN-P.

Bl

|M|:u:|if_l,l [according to trigger]|

The created tag table can now be saved.

In this sample, the table is saved under the name VAT1. After checking the
program in the PLC, the tag table can be closed. This concludes the configuration
of the STEP7 project and the SMATIC Manager can be exited.

i YA
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4.3 Creation of the WinCC Project WinCC_S7_IETCP

The following description details the configuration steps necessary to create and start up the
WinCC project WINCC_S7_IETCP.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WinCC_S7_|IETCP:

e A: Creating the WinCC Project
» B: Creating the Connection

* C: Creating the WinCC Tags

e D: Creating the WinCC Screen

A: Creating the WinCC Project

Step

A: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Simatic —® WnCC —
Windows Control Center.

WinCCE =plorer

Thiswill display the WinCC Explorer.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened. For this sample project, a Sngle-User
Project is created.

Exit the dialog box by clicking on OK.
winCC Explorer S|

— Create a Wew Project

Qi = Multi-User Project
= '

) © MultiClient Project

% i~ Open an Exizting Project
Cancel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WinCC_S7_IETCP.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects
Project Mame:
el Ealder Cancel

_ Coneel |
IWinEE_S?_IETEP ]
_ b |

Help

Mew Subfolder:

IWinEE_S?_IETEF'

Y'ou can uge thiz dialog box
ko create a new WinCC ;
project. Diriwe:

= j

B: Creating the Connection

4-36

Step

B: Creating the Connection

1

The new project will be displayed in the WinCC Explorer.

Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.

E"'H]HII :
“5 Intemal tags IR

Find...

FProperties
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Step B: Creating the Connection
2 The dialog box Add New Driver will be displayed.
Thisdialog box lists all communication drivers that can be installed. For the
communication to the SMATIC S7, the driver SMATIC S7 Protocol Suiteis
required. Select thisdriver from the dialog box. Exit the dialog box by clicking
on Open.
Add new driver. E |
Loak im: I 4 Bin j ﬁl z
1 ccTlg . SIMATIC 55 PMC Profibusz. chn
1 PDLCache . SIM.-’-‘-.TIE 55 Frofibus FDL u:hn
] OPC.chn .
] SIMATIC 55 Ethernet Layer 4.chn . TIEth chr
. SIMATIC S5 Ethernet TF.CHM
SIMATIC 55 PMC Ethemet.chi
4] [»]
File niarne: ISIM.-‘l'-.TIE 57 Pratocol Suite. CHM Open I
Files of type: I'W'inEI: Commurication Driver [* chn) j Cancel |
3 The newly added driver SIMATIC S7 Protocol Suite will be displayed as a sub-
entry to Tag Management.
The driver contains eight different channel units. In this sample, the channel unit
TCP/IP is used. Create a new connection for this channel unit by JEjR on
TCP/IP and then selecting New Driver Connection from the pop-up menu.
EI--{[lH}] T ag Management
= Intemnal tags
E| SIMATIC S7 PROTOCOL SUITE
-- Indusztrial Ethernet
G+l Industrial Ethernet (I1)
- WP
i+ Mamed Connections
PROFIBUS
w-Jf PROFIBUS (1]
e Slot PLE
WNew Driver Connechion...
Swztem Farameter
Eind...
Eazfe
Properties
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Step

B: Creating the Connection

The properties dialog box of the connection will be displayed.

In the General tab, the Name of the new connection is entered. In this sample,
thisis S7_IETCP_01.

Click on the Properties button to define the connection properties.

Connection properties |

General I

Mame:  [S7_IETCP_(1

Uni: [TcRAR

Server List

FIPWiSH

&

k. Cancel Help
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Step B: Creating the Connection
5 The dialog box Connection Properties will be displayed.
Inthe IP Address field, enter the address that has been set for the communication
processor CP 443-1 TCP. For this sample, thisis the address 140.80.0.2.
Additionally, the Rack Number and Slot Number of the CPU module to be
accessed must be entered. Make sure that the values of the CPU module are
entered here and not the values of the communication processor.
Close the dialog box by clicking on OK. Also close the Connection Properties
dialog box by clicking on OK.
Connection Parameter - TCP/IP |
Connection I
— 57 Hetwork, Address

IP Address: [140.80.0.2

Back Mumber: IEI

Slat Mumber: |3

[T Send/receive raw data block

LConnection Resource: I':I2

Cancel | Help |
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Step

B: Creating the Connection

Setting the system parameters of the TCP/IP channel unit.

These settings are made in the System Parameters dialog box accessed viaa Jﬁi
R on the TCP/IP entry and then selecting System Parameters from the pop-up
menu.

In the Channel tab, various settings pertaining to the communication and
monitoring a communication can be made. These settings will apply to all
channel units of the communication driver.

System Parameter - TCP/IP |

Charnel |L|nit |

These parameters are valid for all unitz local to the computer!

— Cycle formation

¥ Use cyclic read service of PLC

— Lifebeat monitoring
V¥ Activate I B0 Interval I 30 Monitoring intereal

— kanitaring of CPU-stop

v Actvate

Cancel | Help |
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Step B: Creating the Connection
7 In the Device tab, the access point used by the connection to accessthe PLC is
specified.
By default, the access point CP-TCPIP is set. Previously, the communication
processor CP 1411 has been assigned to the access point CP-TCPIP in the
program Setting the PG/PC Interface. If you want the access point to be set
automatically, make sure that the correct one is being used, especialy if multiple
communication processors are used.
Close the dialog box by clicking on OK.
System Parameter - TCP/IP |
Channel  Unit |
— Select logical device name
CP-TypesBus Profile; |TEF',-'IF'
Logical device name: IEP.T CRIP j
[T Set automatically
—Job processing
[ “rite with pricrity
Cancel | Help |
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C: Creating the WinCC Tags

4-42

Step C: Creating the WinCC Tags
1 Creation of the WinCC tags required for the sample.
Thisisdoneviaa JE'jR on the newly created connection S7_IETCP_01 and then
selecting New Tag from the pop-up menu.
=l Tcrap
g7 [ETCP [
Mew Group...
Mew Tag..
Find...
[Eut
Copy
Baste
Delete
Properties
2 The properties dialog box of the tag will be displayed.

In the sample, the Name of the first tag is S16x_S7IETCP01_01. Thetag is of the
Sgned 16-Bit Value data type. Click on the Select button to set the Address of
the new tag.

Tag properties |

General I Lirnitz/F eporting I

— Properties of Taogz

Hame: [5164_S7IETCPO1_O1

Diatatype [igned 16-bit value =
[Lemmth: |27

Address: I

&dapt farmat; IShu:urtT oSignedwiord j
| Frajectwide update £ Computerdosalupdate

[™ Linear scaling

r Erozezs Walue Hange————— = llag Yalue Hiange
Fram I Fram
Mo I Tia

Ok Cancel Help |
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Step

C: Creating the WinCC Tags

The dialog box Address Properties will be displayed.

Set DB as the Data Range and the value 75 as the DB No.. Set Word in the
Address field and the value 0 in the DBW field. Close the dialog box by clicking
on OK. The properties dialog box of thetag is also closed by clicking on OK.

Thejust created WinCC tag is addressed in the range of the DB75, where the first
of the two valuesto be added is located.

Address properties |
Addrezs |
— Dezcription
LCPU

[

Data [E =] pENe 75
Addrezs IWDrd j
DBWID [Length I'I

[T Quality Code

Cancel | Help |

Creation of the remaining WinCC tags required.

Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.

| M arme | Type | Parameters |
4516 STIETCPOT_0T  Sigred 16-bit value DEY5.DwD
4516« STIETCPO1_02  Sigred 16-bit value DE75.Dhw2
4516 STIETCPOT_02  Signed 16-bit value DEB7E.Dwd
T4S16: STIETCPOT_04  Sigred 16-bit value DEY5.DWE
T4S16x STIETCPOT_0S  Sigred 16-bit value DEYS.DwS

WinCC Communication Manual
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D: Creating the WinCC Screen

4-44

Step D: Creating the WinCC Screen
1 Creation of a WinCC screen in which the previoudly created tags are visualized.
Open the Graphics Designer editor viaa JEjR and then selecting Open from the
pop-up menu.
------ -ﬁ' Graphicz Designe
Copen ]
Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library
Find...
Froperties
2 Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl

WinCC Communication Manual
C79000-G8276-C156-01




09.99

Communication to the SIMATIC S7 via TCP/IP

Step

D: Creating the WinCC Screen

After placing the I/O Field on the screen, its Configuration dialog box will be
displayed.
In the Tag field, set the tag S16x_S7IETCPO01_01 viathe button displayed below.

Leave the Update of the tag at 2 s. Keep the default settings for the remaining
options. Close the dialog box by clicking on OK.

HE|

1/0-Field Configuration

Tag: IS1E:¢_S?‘IETEPD1_ :ll
|Ipdate: IES j
— Tupe

© Output T Input ¥ Eath
— Format

Fant Size... 12

Arial

Cancel |

Font Mame...

Pl

Calar...

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then
select Properties from the pop-up menu.

. ' Copy
Duplicate

E Pazte

Delete

Chrl+
Chrl+C

Ctrl+
Drel

Cuztomized object k

Group object k

Linking...

WinCC Communication Manual
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Step

D: Creating the WinCC Screen

The dialog box Object Properties will be displayed.

On the left side of the Properties tab, select the entry Output/Input. Viaa "'/EjD
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0 Field to display signed values with a maximum of 5
digits.

i Object Properties

-w|2’|fz| 140 Field II;’DFieId‘I j

Properties | Evenlsl

- Dutput/Input
Hidden Input No

=- 1/0 Field Attribute | Static | Dipnarnic | Curr...| I|
- Aeometmy Field Tppe 10 Field ?\;@ O
- Colors Output Yalu 0.000000e+000 ! 516« STIETCPOI_01 Z2s O
- Styles Data Format  Decimal

- Font Output Formal
- Flazhing Apply on Full Mo ﬁ ]
- Mizcellaneous Apply on Exit Mo g\} ]
- Limnits Clear on Mew Yes ik m|
Clear on Invali Mo ?\;@ O
L O

Creation of four additional 1/0 Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/O fields.

Save the screen.

In the sample project, the screen is saved under the name
com 3 _S/IETCP_01.pdl. The screen can be switched directly to runtime from
the Graphics Designer via the button displayed below.
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Step D: Creating the WinCC Screen

If the screenisin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

Ia’"‘ WinCC-Runtime -

Communication
SIMATIC 87 Protocol Suite - TCPJIP

Ine 1:

Ine 2:

If there is no connection to the PLC, the I/O Fields will be displayed grayed out.
In this case an error is present at some point of the communication connection.
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4.4 Diagnosis of the Communication Connection

WinCC Explorer

4-48

The following describes the options available for diagnosing the communication connection
between the WinCC project WINCC_S7_|IETCP and the SIMATIC S7 station.

A diagnosis of the sample according to this description makes only sense, if the checks
listed below have been completed successfully.

Creation of the STEP7 Project S7_IETCP

* F: Testing the Hardware Configuration
e H: Testing the STEP7 Program

Step

WinCC Explorer

1

Diagnosis of the communication connection from the WinCC Explorer.

Switch the project WinCC_S7_IETCP into runtime. This is done from the WinCC
Explorer viathe toolbar button displayed below.

The created WinCC screen com 3 S7IETCP_01.pdl can also be switched
directly from the Graphics Designer into runtime.

In the WinCC Explorer, adialog box for monitoring all configured connections

can be accessed viathe Tools —*  Satus of Driver Connections menu. This
menu point isonly accessible if the project isin runtime.

Tonls

Language...

Status of Driver Connections

Statue of Ml ser Wperation

WinCC Communication Manual
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Step WinCC Explorer

3 The dialog box Status - Logical Connections will be displayed.
Thisdialog box lists all configured connections. For this sample, only the
connection S7_IETCP_01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | Mame | Statuz | Tag read | Read regu... | T ag written | WTite regu... |
2 S7_IETCP_M 0K il I Il 0
— Update
™ Cyclic update [ |4 3 w 280 mz Update | Help

4 Another way to obtain information about the connection statusin general and
about the connection status of individual tags is provided by Tag Management.

The status of a configured connection can be displayed as a tooltip by ssmply
pointing the mouse on the connection in question.

| I ame | Parameters |
EAST IETCP 0 H1.08 00 06 07 00 00,,0,3.02
Statusg: OF

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This allows you to detect errors concerning
an individual tag and not the entire connection.

| Mame | Type | FParameters |
4516 STIETCPOT_ 01 Signed 16-bit walue DE7E.DWDO

X

Frocess value: 5R
Cuality: c0
Last Change: 74193 2:50:13 P
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Channel Diagnosis

Step

Channel Diagnosis

1

Diagnosis of the communication connection via the program WinCC Channel
Diagnosis.

Start this programviaStart —* Smatic —® WinCC — Channel
Diagnosis.

)

Channel Diagnosiz

The program WINCC Channel Diagnosis will be displayed.

The Channels/Connections tab displays detailed information about the status of
each configured connection. By default, the display is updated every second. The
update cycle can be changed in the input field located at the bottom.

-7 WinCC Channel Diagnosis

Channelz/Connections | Caonfiguration I
B+ SIMATIC 57 PROTOCOL SUITE Counters | Walue | o

w ST_IETCP_O1 State ready
Emor Code none
Ermar Count 1}
Unit TCRAF
Device CP-TCFIP
FDU Size 480
Request Counter 7
Fesponse Counter 50
Dwn Cycles i]
AS Cycles 1
P aw. A5 Cycles 32
ConhectionState ready
Connectionk stablishiode automahic
ForceConnectionState up o
ForceConnectiondddress projected
ProjectedConnectiondddress  IP,140.80.0.2,,0,3,02 LI

@ 1000 jl

If aconnection error is detected, the Error Code line in the right window half
will display a value specifying the error cause. Detailed information about this

error code is displayed by JEHR on the Error Code entry and then selecting Help
from the pop-up menu.

| Counters | W alle |
State dizconnected

Error Cord= 4022
Error Cor e | 0
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Step Channel Diagnosis

4 This opens the Online Help to WinCC containing a description of the
corresponding error code. Additionally, possible error causes are also listed.

& WinCC - Online Help _ O] x|

File Edit Bookmark Option: Help
Enntentsl Index | Find | Hack I Erirk | e | ¥ I
Error 4022 - S7DOS_SRY TIMEOUT

Mo return message from the PLC.
* The PLC could not fulfill & request within the timeout period.

s Station address exists multiple times at the bus.
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5 Communication to the SIMATIC S7 via OPC

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@comls?_S?OPC

The database file of the communication processor CP 1413.

& e

The STEP7 project we will create.

@wmce_m_opc

The WinCC project we will create.

This chapter describes in detail the startup of a communication connection between a
SMATIC S7 and WINCC. In this sample, the communication connection is realized viathe
Industrial Ethernet. By making only slight changes, the communication viathe PROFIBUS
isalso possible.

The S7 OPC Server running on the computer makes the data of the PLC available to other

applications running on the same computer and to applications running on the network. The
S7 OPC Server communicates with the PLC via the communication processor CP 1413.

Overview of the Structure of the Sample

SIMATIC S7-400
with CP 4431

PC with
CP1413

Induztrial Ethernet

On the computer side, the connection to the Industrial Ethernet network is established via
the communication processor CP 1413. To install this communication processor in the
computer, the driver |E S7 1413, located on the SMATIC NET CD-ROM, is needed. In
addition, the S7 OPC Server, also located on the SMATIC NET CD-ROM, is needed.

In the WinCC project, the communication driver OPC must be installed. Using this OPC
Client, the connection to the S7 OPC Server is configured.

The PLC is equipped with a CPU 416-1 module. The connection to the network is
established via the communication processor CP 443-1. For the configuration of this
communication processor with the STEP7 software, the option package NCM S7 Industrial
Ethernet is required.

WinCC Communication Manual 5-1
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Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication

connection:

» Startup of the Communication Processor CP 1413
e Creation of the STEP7 Project S7_OPC

» Configuration of the S7 OPC Server

e Creation of the WinCC Project WinCC_S7_OPC
» Diagnosis of the Communication Connection

Required Software

Name

Description

SIMATIC NET

Driver |E S7-1413 from the SMATIC NET CD-ROM for
the installation of the communication processor CP 1413.

S7 OPC Server for the communication to the OPC Client
from WinCC.

STEP7

STEP7 software with option package NCM for Industrial
Ethernet for the creation of the STEP7 project.

WinCC

WinCC with the communication driver OPC for the
creation of the WinCC project.

Required Computer Hardware

Name

Description

Communication Processor

Communication processor CP 1413 to establish the
connection to the PLC's communication processor.

Required PLC Hardware

Name Description

Rack Rack UR1

Power Supply Power supply PS407 10Aindot 1 and 2.
CPU Module CPU module CPU 416-1indot 3.
Communication Processor Communication processor CP 443-1indot 4.

5-2
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5.1 Startup of the Communication Processor CP 1413

The following description details the configuration steps necessary to successfully start up
the communication processor CP 1413.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 1413:

e A: Mounting the Communication Processor in the Computer

B: Installing the Communication Driver
C: Installing the Communication Processor

» D: Assigning the Communication Processor

E: Testing the Communication Processor

A: Mounting the Communication Processor in the Computer

Step

A: Mounting the Communication Processor in the Computer

1

Check the selected jumper settings at the CP 1413.
During the installation of the CP 1413, the 1/O Range must be specified. The I/O
Range is set viajumpers.

By default, the I/0 Range is set to 03E0-03E7. The settings 0100-0117 and 0390-
0397 are also possible. The following graphic illustrates the jumper settings
necessary for the various I/O Ranges.

I70 Area | 01. ‘ 03,

nioo-0107

@ 0390-0337 .| o=
_
— == 03E0-03E7 *— | =0

Mount the module according to the installation instructions. Among other things,
follow the steps for handling el ectrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.

For the communication card CP 1413, afree ISA dot in the computer is required.
After the installation of the CP 1413, close the computer’s case and start the
computer.

WinCC Communication Manual 5-3
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B: Installing the Communication Driver

Step

B: Installing the Communication Driver

1

Install the communication driver |E S7-1413 from the SMATIC NET CD-ROM.

After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.

Theinstallation of the software is started via the button displayed below.

i SIMATICMET ¢
: Software |nstallieren |

Follow the instructions of the installation program. On the Components page, the
check-box of the driver |E S7-1413 to be installed must be selected. Finish the
installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

O Autharsed W2.001 2 ME il
S| MA-” C (] IE PG-1413%5.1 17 ME
e IE 57-1413%5.1 17 ME
SOﬁWc’j CIIE TF-1413% 5.1 17 ME
: = O IE SOFTHET PG W31 R ME
[ IE SOFTHET-57 BASIC Y31 5ME x|

— Dezcription

SIMATIC MET Industrial Ethernet S57-1413 W indows NT 4.0
Mersion 5.1

Read me

— Desztination directory:

chaiemenshaimatic.net Browse. ..

Fegured on C: 19 kBute Awallable on C: 727 MByte

< Back | Mest » I Cancel |

C: Installing the Communication Processor

Step

C: Installing the Communication Processor

1

Install the communication processor CP 1413 via the program Setting the PG/PC
Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

L

=11

Setting the PGAPC
|nterface
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Step C: Installing the Communication Processor

2 The program Setting the PG/PC Interface will be displayed.
The dialog box for installing a new interface is opened viathe Install button.
Setting the PG/PC Interface [¥5.0]
Access Path l

Accesz point of application;

|CP_H1_1: =]

[for CF1413  SIMATIC MET)

|nterface parameter zet used:

|<N|:une>

TCRAP -» DEC PCI Fazt Ethernet ..

Interfaces

] Cancel Help

3 The dialog box Install/Remove Modules will be displayed. The Selection field
lists al interfaces that can be installed. Among them will be the entry CP 1413, if
the communication driver has been installed previously as outlined in step B.

From the Selection field, select the entry CP 1413. The installation of the
communication processor is started by clicking on the Install -> button.

Install / Remove Interfaces

Selection: Inztalled:
TCPAIP -» DEC PCI Fast Ethernet ... Bo.

CP1413 [256k DP-RAM)
CF5411

CRo41 282

CFa511

CFaE11

MPI-154 Card

MPISA onboard =] 1] | H

|EF"I 413 Communications Proceszsor [Industrial Ethernet] for Programming Devices/FLs

LClose Help
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Step C: Installing the Communication Processor

4 The dialog box Resources - CP 1413 will be displayed.

The settings for the Memory Range, 1/0 Range and Interrupt have to be
specified.

The 1/0O Range has aready been determined via the Jumper Settings at the CP
1413.

Make sure that the assigned resources have not aready been taken by other
modules in the computer. Information about already taken system resources can

be obtained from the Resources tab accessed viaSart —= Programs —
Administrative Tools (Common) — Windows NT Diagnostics.
Close the Resources tab by clicking on OK.

Reszources - CP1413<Board 1>

Memory range: |00000000-000DFFFF = |

Input & output range: Q3EQO3ET =

[nterrupt request: 15 -
Direct memaory access:

# - Current hardware zetting
* - Pozzible canflict with ather hardware

Cancel Help
5 In the dialog box Install/Remove Modules, the Installed field will now contain the
entry for the CP 1413.
Exit the dialog box Install/Remove Modules via the Close button.
Install / Remove Interfaces
Selection: Inztalled:

CP1413 =
CP1413 [256k DP-RaM] TCPAP -» DEC PCI Fast Ethemet ... Bo.
CP541262
CPE511
CPSET1 <~ Remaye
MPI-154 Card
MPLSS onboard  7) 4] | ©

Besources. .

CP14713; Communications Processor [Industnal Ethernet] for Programming Devices/PCs

Help
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D: Assigning the Communication Processor

Step

D: Assigning the Communication Processor

1

In the program Setting the PG/PC Interface, assign the access point CP_H1_1: to

the just installed interface.

It has been created automatically during the installation of the communication

driver |IE S7-1413.

In the field Access Point of the Application, set theentry CP_H1 1.. Inthefield
below, select the entry CP1413. This completes the assignment between the

access point and the communication processor.
Setting the PG/PC Interface [¥5.0)

Accesz Path I

Accesz point of application:

[cPH11 > CP1a13 |
(for CP1413  SIMATIC NET)

Interface parameter set uzed:

|CP1413 T Broperties.
<Mones Diagrnostics. .. |
TCPAP -x DEC PCI Fast Ethernet ... Copy.. |
Welete |

[Caonfiguration of pour Communications
Proceszsar CF 14713 for an Industrial Ethernet
Metwork)

Interfaces
|V Irstall... |

]|

k. | Cancel | Help
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Step D: Assigning the Communication Processor

2 Setting the properties of the communication processor CP 1413.

The dialog box for setting the properties is opened via the Properties button of
the Setting the PG/PC Interface program.

The dialog box Properties - CP 1413 will be displayed.

In the Ethernet (MAC) Address tab, enter the Ethernet Address of the CP 1413.
In our sample, thisis 08.00.06.01.00.01.

The Ethernet Addressis six Byteslong and structured as follows for SSEMENS
devices:

» 08.00.06: Thefirst six digits of the hexadecimal value correspond to the
number for SIEMENS.

e 01: The next two digits specify the range for SSEMENS.
* 0: Thenext digit signifiesthe SIMATIC system.

» 0.01: Thelast three digits correspond to the significant station address of a
SIEMENS device.

Properties - CP1413 ]|

EthemetiMACHddress | 57 Protocol | Made |

—Databaze

[ Activate TF

TF Databaze

Seanch...

— Buzparameter of Industnal Ethernet

Ethemet-Address: 09, 00.06.01.00.01

Fleaze build zix groups with two hexadecimal characters,
zeparated by points. Example "01.23.45.67 39.4B"

To activate the TF database, pleaze click checkbox ‘Activate
TF"

Cancel Standard Help
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Step

D: Assigning the Communication Processor

Exit the program Setting the PG/PC Interface via the OK button.

A dialog box will be displayed requesting the restart of the CP 1413.
Acknowledge this dialog box by clicking on OK, which will result in the restart
of the communication processor CP 1413.

This completes the installation of the communication processor.
Changed SIMATIC MET settings |

ou changed vour SIMATIC MET settings.

To activate the changes,
a restart of the parameter zettings iz necesszan,.

Fiestart row?

Cancel |

E: Testing the Communication Processor

Step E: Testing the Communication Processor
1 Check the proper installation of the communication processor CP 1413 viathe
program Setting the PG/PC Interface.
This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.
[_1j
[ 1] I
Setting the PG/PC
Interface
WinCC Communication Manual 5-9
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Step E: Testing the Communication Processor

2 The program Setting the PG/PC Interface will be displayed.

Select the interface to be checked. In this case, select the entry CP 1413. Make
sure that the assignments between access points and the interfaces are not

changed.
The check for a proper installation is activated by clicking on the Diagnostics
button.

Setting the PG/PC Interface [¥5.0] |

Accesz Path I

Accesz point of application:
[cPH11 > CP1a13 |
[for CP1413  SIMATIC MET)

Interface parameter set uzed:

IEF'1 413 <Activesr Properties. .. |
<Mones i Diagnostics...
TCRAP -» DEC PCl Fazt Ethernet .. Copy.. |

Welete |

[Caonfiguration of pour Communications
Proceszsar CF 14713 for an Industrial Ethernet

Metwork)

Interfaces
|V Irstall... |

k. | Cancel | Help |
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Step

E: Testing the Communication Processor

The dialog box Smatic NET Diagnostics will be displayed.

In the |IE Network Diagnostics tab, the diagnosisis started via the Test button.
The result of the diagnosis will be displayed immediately following.

If the result of the diagnosis is positive (correct installation), the dialog box can
be exited with OK. In this case, the program Setting the PG/PC Interface can also
be closed by clicking on OK. The configuration of the communication to the S7
is continued in the following section.

However, if the result of the diagnosisis negative (incorrect installation), the
error must be localized and corrected. Troubleshooting procedures are described
in the section |Isthe Communication Module in the Computer operational ?.

SIMATIC HNET diagnostics Ed |

S7Tiace | SRPiotocol | SRTrace | DPRaM
IE Metwiork Diagnostics | 57 Pratocal

— Statuz

Test | OF. ]
Firrmare wersion: Il"."hl 81130719938 MoIs: Ir'II:It active

Ethemet address: |08.00.08.01.00.01

[

— Buffer Statiztic:s
Mo, Size  Total Free  Max Request Reect

1 32 240 240 1] 0
2 a0 240 237 4 a0
3 128 k0 B0 1] 0
4 256 B0 60 1] 0
5 3
E 1]

512 B0 58 13
1024 &0 50

oOoOooo o

0

— TF Application Aszociations
M ame Status Feazon

Cancel Smply Help
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5.2 Creation of the STEP7 Project S7_OPC

The following description details the configuration steps necessary to create and start up the
STEP7 project S7_OPC.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the STEP7 project S7_OPC:
e A:Installing the Hardware

« B: Installing the Option Package
e C: Creating the STEP7 Project
» D: Configuring the Hardware

e E: Loading the Hardware Configuration

e F: Testing the Hardware Configuration
e G: Creating the STEP7 Program

H: Testing the STEP7 Program

A: Installing the Hardware

Step

A: Installing the Hardware

1

Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS407 10A, the
CPU module CPU 416-1 and the communication processor CP 443-1.

Establishing the connection from the programming device to the programming
interface of the CPU module.

Establishing the connection from the communication processor CP 1413 in the
computer to the communication processor CP 443-1inthe PLC.

B: Installing the Option Package

Step

B: Installing the Option Package

1

If the option package NCM S7 Industrial Ethernet has not been installed during
the installation of STEP7, install it now from the STEP7 CD-ROM. This option
package is required for the configuration of the communication processor CP
443-1 via the STEP7 software.

After inserting the STEP7 CD-ROM, the installation program is automatically
started. If thisis not the case, open the Windows NT Explorer and start the
setup.exe program located on the CD-ROM.

=

zetup.exe

5-12
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Step

B: Installing the Option Package

This starts the installation program.

Follow the instructions of the installation program. On the Components page,
select the check-box NCM S7 Ind. Ethernet. Finish the installation.

:’2 Setup - STEP ¥- Components |

Programs to be installed.

[ t45 Internet Explarer 44.01 5P IBMB -
S | M AT' C [ Acrobat Feader 42,01 IME
= |[ISTERT w5.05P1 190 ME
SOﬁW&r@% ] MCH 57 - PROFIBUS w50 SP1 29ME
A MCH 57 - Ind. Ethernet 5.0 SP1 18 ME

[ Authorsi ¥2.0.1 Z2Me x|

— Description
MCH 57 - Industrial Ethernet 5.0 ServicePack 1 - Optional

package for CF configuration with STEP 7.
Beadme |

E ztimated inztallation time: 00:03 [hh:mm)

¢ Back | Meut » I Cancel

C: Creating the STEP7 Project

Step C: Creating the STEP7 Project

1 Create anew STEP7 project in the SMATIC Manager.
Itisstarted viaStart —® Simatic — SIMATIC Manager.

SIMATIC Manager

2 This displays the SMATIC Manager.
Viathe menus File — New, the dialog box for specifying the parameters of a
new STEP7 project will be opened.
The New dialog box will be displayed.
The radio-button New Project must be selected. In the Name field, the name of
the new project to be created is entered. The names of the STEP7 projects created
within the framework of this manual all start with S7. They also include a
reference to the communication type used. The project of this sample has the
name S7_OPC.

WinCC Communication Manual 5-13
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Step

C: Creating the STEP7 Project

By default, projects are stored in the C:AS EMENSSTEP7\S7proj folder. This can
be changed at any time via the Browse button.

The New dialog box is closed viathe OK button.

Mew E3 |
= Mew project " New library
I arne;
|s 7 OPC
I arne | Starage Path -

4 o
=

Tupe: IF'ru:uieu:t

Starage location [path]: Browze... |

IE:'&SIEMENS&STEF‘?'&S?prDi

Cancel Help

D: Configuring the Hardware

Step

D: Configuring the Hardware

1

The new project will be displayed in the SMATIC Manager.

The hardware for this project must be configured. Three components are needed:
A SIMATIC 400-Sation, a PG/PC and for their networking an Industrial
Ethernet.

5-14
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Step D: Configuring the Hardware
These components are added to the SSIMATIC Manager viaa “'/EjR on the project
name S7_|EH and then selecting Insert New Object —? SIMATIC 400-Station
and Insert New Object — Industrial Ethernet from the pop-up menu.
..... £ W‘ﬁ
i (St e
[Eapy [Etr|HE
Eazte (Bt
[efete el
Inzert Hew Object SIMATIC 400 Station
Print , SIMATIC 300 Station
i Otker Station
Object Froperties...  All+Retumn SIMATIC H Statian
SIMATIC PC Station
SIMATIC 55
PGEAPC
P
FPROFIBUS
Imduztrial Ethernet
FTP
ST Program
¥ Program
ns
05 [MultiClient]
2 Thejust added components will be displayed in the right window of the
SIMATIC Manager.
SIMATIC 400(1)  FE MPI(1) IE Ethernet(1)
By JEjD on the component SIMATIC 400(1) in the right window, the point
Hardware will be displayed. By JEjD on the point Hardware or JEjR onitand
then selecting Open Object from the pop-up menu, the program HW Config will
be started.
5 57_IES - K:\com S7_ies\57_ies
Open Object Crrl+Alt+0
[0t (St
[Eapy [t
Faste [l
[VElEte (e
Print k
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Step

D: Configuring the Hardware

The program HW Config will be displayed.

Thisprogram is used to exactly define the hardware used in the PLC and to
configure their properties.

Hw F.onfig

By clicking on the toolbar button of the program HW Config displayed below, the
Hardware Catalog is opened. This catalog is used to select the required hardware
components.

H
Catalog

The Hardware Catalog will be displayed.
The first component selected is the rack. On thisrack, all other components will

beinstalled. The rack isinserted into the project vianEjD or by Dragging
Dropping. In this sample, the rack type URL is used.

Hardware Catalog

Prafile [Standard =l

= SIMATIC 400 -]

w0 CP-400

F-{2 CPU-400

-0 FM-400

F 1M-400

I:l M7-ETENSION

- P5-400
=0 RACK-400

-0 5M-400
=-[ff SIMATIC PC Based Contral —

BESY 400-1TADD-OAAD
Iniverzal rack, 18 slotz, not suitable for
redundant power zupply modules
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Step D: Configuring the Hardware
6 The program HW Config will display the currently still empty rack.
i (0) URT
i -
2
3 —
4
]
G
¥
2 [

7 Arrange the other hardware components in the rack. Thisis done by Dragging
Dropping the desired components from the Hardware Catalog to the
corresponding slot in the rack.

This sample uses the power supply PS407 10A. It isinserted into slot 1. A power
supply of thistype occupies two dots.

Asthe CPU module, this sample uses a CPU 416-1. This module isinserted into
dot 3.

We also require the communication processor CP 443-1. ThisCP isonly
available from the Hardware Catalog if the option package NCM S7 Industrial
Ethernet has been installed. After the communication processor CP 443-1 has
been inserted in the rack, its properties dialog box will open.

8 The Ethernet Interface properties dialog box of the CP 443-1 will be displayed.
In the MAC Address field of the Parameters tab, enter the desired Ethernet
address of the communication processor. During the creation of the database file
for the communication processor CP 1413 in the computer, this addressis one of
the parameters that must be set.

In the Subnet field below, assign the entry Ethernet(1) to the communication
processor. Close the dialog box by clicking on OK.
General Parameters |
MAC address: |08.00.06.01.00.00
Subnet:
- Mot Metwaorked - Hew...
Propertiez... |
Delete |
Cancel I Help |
WinCC Communication Manual 5-17

C79000-G8276-C156-01




Communication to the SIMATIC S7 via OPC 09.99

Step D: Configuring the Hardware
9 The following graphic shows the completed hardware arrangement of the sample.
i (01 URT
1 PS407 104 -
3 CPU41E-1
4 CP 44341
5
E
7
5 [
10 Save the settings made in the program HW Config. Thisis done viathe toolbar

button displayed below.

E: Loading the Hardware Configuration

5-18

Step E: Loading the Har dwar e Configuration
1 The hardware configuration created in the program HW Config must be
transferred to the PLC.
Thisis done viathe toolbar button displayed below.
|D|:|wr'|||:|au:| to h-1|:u:|ule|
2 A dialog box will be displayed from which the components to be loaded can be

selected.

For this sample, al displayed components will be selected. Note that loading to
the CPU moduleis only possible while the operating mode switch is set to STOP
or RUN-P. Close the dialog box by clicking on OK.

Select Target Module E3 |

Target modules:

W odule Rack Slat

Select All |

Cancel Help
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Step E: Loading the Har dwar e Configuration
3 Now the dialog box Select Sation Address will be displayed.
In this dialog box, specify which station address is used by the STEP7 software
to communicate with the CPU module. In this sample, the communication is
carried out viathe MPI interface. The Address of the CPU module is 2.
Close the dialog box by clicking on OK.
Select Node Address |
YWhich node addrezz linkz the programming device with module CRU476-17
Rack: IEI _%
Slot: |3 _IZ
— T arget Statian
% [ ol netwar £ Heached wia mouter
— Connection ba Target Station
Type: I kP j
Address: |2 j
Cancel Help
4 The configuration data will now be transferred to the PLC. If necessary, the
individual modules will be set to the STOP status.
The program HW Config can be exited.
The newly added components will be displayed by the SMATIC Manager for the
station SSIMATIC 400(1).
S SIMATIC 40001)
; CF 4431
CPU416-1
WinCC Communication Manual 5-19

C79000-G8276-C156-01




Communication to the SIMATIC S7 via OPC 09.99

F: Testing the Hardware Configuration

5-20

Step

F: Testing the Hardwar e Configuration

1

Testing of the hardware configuration made.

If the key switch of the CPU module is set to RUN orRUN-P and the operating
mode switch of the communication processor is set to RUN, only the status LEDs
signifying the RUN operating mode should be displayed.

If thisis not the case, thereis an error. The following steps help you localize this
error. However, these steps should still be performed even if the status LEDs
show no error. This allows you to recognize uncritical errors and faulty
configurations.

WinCC Communication Manual
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Step F: Testing the Har dware Configuration
2 Testing the configuration of the CPU module.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis
opened by a JEjR on the entry of the CPU module in the left window and then
selecting Target System —  Module Status from the pop-up menu.
The dialog box Module Satus of the CPU module will be displayed.
The General tab displays various general data of the CPU module. In the Satus
field, the current module status and any existing errors are displayed.
The Diagnosis Buffer tab contains more detailed information about existing
errors and how to correct them.
The dialog box can be exited via the Close button.
| Module Information - CPU416-1 OMNLINE =0 x|
Path:  [57_OPCASIMATIC 400(1ACF 2437 CPU operating mode: AU
Statug: O Mo force job.
Time Spstem | Performance D ata I Cormnunication I Stacks
General | Diaghostic Buffer I temary I Scan Cycle Time
Description: CRU416-1 System D SIMATIC 400
Wersion: Order Mo, D escription | Component | Wersion [
BES7 416-1:I01-04R0 1
Flack: I} Address
Slat: 3 Madule width: 1
Status: Maodule present and OK.
e Update Pt Help |
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5-22

Step

F: Testing the Hardwar e Configuration

Testing the configuration of the communication processor.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis

opened by a JEjR on the entry of the communication processor in the left

window and then selecting Target Sysem —* Module Status from the pop-up
menu.

The dialog box Module Satus of the communication processor will be displayed.
The General tab displays various general data of the module.

A dialog box for a more detailed diagnosis of the communication processor can
be accessed via the Special Diagnosis button.

ﬁll«lndule Information - CP 443-1 ONLINE o ]
Path: |S?_IES\SIMATIC 4001 MCF 44341 CPU operating mode:  RUN
Status: 0K Module operating mode: BLUM
General | Diagnostic Buffer I
Dezcription: CF 4431 Syztem D SIMATIC 400
Wersian; Order Mo./Description | Component | Version [
EGKT 443-1B=00-0<ED - a0
Flack: I} Address 116330
Slat: 4 Madule width: 1
Status: Module present and OK.
Mo LED display.

Cloze Update Frint.... i Special Diagnostics | Help |

WinCC Communication Manual
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Step

F: Testing the Hardwar e Configuration

The dialog box NCM S7 Industrial Ethernet Diagnosis will be displayed.

The CP Information tab displays general information about the module. Among
other things, the network address set can be checked.

The dialog box can be exited via the Close button. The Module Status dialog box
can also be exited viathe Close button.

[E¥NCM 57 Industrial Ethernet Diagnostics M 3

CF Infarmation | Diagnostic Bufferl Operating Mu:udel 150 Transportl Dptinnsl
— Online Path

Interface: MPI/PROFIEUS/AUTO  Address of router:

57 Subnet 1D of the Address of destination
destination network: --- ztation network, attachment: 0

Rack: I Slot: 4

— General Module Information
CF Tupe: CP 4431
CP %erzsion: L2196
Order Murnber: BGEF 443-1B=00-0-E0

Metwork Type: |ndusztrial Ethernet
Metwork address:  08.00.06.01.00.00

— Statuz of the Module:

Operating Mode:  Run Cauze: 0k,

CP Chahae Cye. Upd. On Update Help
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G: Creating the STEP7 Program

5-24

Step G: Creating the STEP7 Program
1 Creation of the S7 Program.
This sample project requires the operation block OB1 and a data block. OBl is
available by default, the required data block must be created. Thisisdonein the
SIMATIC Manager viaa JEjR on the sub-entry Modules of the entry S7
Program(1) of the configured CPU module and then selecting Insert New Object
—* Data Block from the pop-up menu.
The properties dialog box of the data block will be opened. As the block’s Name
enter DB75 and close the dialog box with OK.
= [@ cru41E
=-{z1] 57 Program(1)
(B Source Files
@ Blocksz
Cut Chrl+
Copy Chrl+C
Faste (Bl
Delete [rel
Inzert Mew Object Crganization Block
PLL , Funu:tfu:un Block,
Function
Optionz Data Block,
) Data Type
Fint " Variable Table
Object Properties. .. Alt+Return
Special Object Properties k
2 The newly created data block DB75 will be displayed in the right window of the

project.

Viaa JEjD on this datablock or a JEjR and then selecting Open Object from the
pop-up menu, the content of the block can be programmed. This starts the
program LAD/STL/SCF.

=8

Open Dbject Culsdited |

Cut Clrl+

Copy Chrl+C

Faste (L]

Delete Del

PLC 3
Options r
Print »
Object Froperties... Alt+Returmn
Special Object Properties »
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Step

G: Creating the STEP7 Program

The program LAD/STL/SCF is displayed.
Acknowledge the dialog box New Data Block by clicking on OK.

KOP &L FUP

Programming the DB75.

In this data block, two tags with alength of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.

Two additional tags with alength of 16 Bits are created, whose values are
cyclically incremented in OB1.

The following graphic displays the programmed data block DB75.
m DB75 - S7_IEHASIMATIC 400(1)A\CPU416-1

I[= E3

Type Initial W¥Walue
0. STRUCT

+0.0| (var_0O1 THORD THELEH0 Value 1
+2.0| (Var_02 THORD THELEH0 Value 2
+4.0( [var_03 WORD THELEH0 Sy

+6.0| (Var_0O4 THORD THELEH0 Ine 1

+8.0| (Var_0O5 THORD THELEH0 Ine 2

=10.0 END_STRUCT vI

o

Save the block and load it into the PLC. Thisis done via the toolbar button
displayed below. Note that loading to the CPU module is only possible while the
operating mode switch is set to STOP or RUN-P.

Download

Programming the OBL1.

Open the block in the program LAD/STL/SCF.

First, two values in the DB75 are added and then stored again in DB75.
Hetzwerk 1: addition

Adding two 1l6-Bit WValues
The result 1= stored in ancther
16-Bit Wwalue

0PN DB 75
L DET 1]
L DET P
+I

T DET 4

Next, avaluein the DB75 is incremented every second.
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Step G: Creating the STEP7 Program

Hetwork 2: Second Cycle

Feneration of a second cycle at M 0.0

AN M o.o
L S5T#1S

aD T 1
A T 1

= M o.o

Counting a walus in a second cycle
at 10000, reset to O

AT M o.o

JZ MO0l

L DET =]

L 1

+I

T DETT =]

L 10000

<I

JC MO0l

L 1]

T DET &
MOO01l: NOP a

Finally, avalue in the DB75 isincremented every time the OB1 run.

Network 4: Counting in the cycle time

Counting a value each time the OB is executed
At 10000, reset to O

L DEW B

L 1

+I

T DETW g

L loo0n0

<T

JC MO0Z

L 0

T DEW 8
MOOZ: NOF 0

7 Save the block OB1 and load it into the PLC. Thisis done viathe corresponding
buttons on the toolbar.

This compl etes the creation of the STEP7 project and it can now be run. Exit the
program LAD/STL/SCF.
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H: Testing the STEP7 Program

Step H: Testing the STEP7 Program
1 Testing the program with the STEP7 software.
For this purpose, atag tableis created. Thisis done in the SMATIC Manager via
a JEjR on the entry of the configured CPU module and then selecting Target
System —* Monitor/Control Tag from the pop-up menu.
E@ W [E0it (Bt
EI" EFI:_: [ty [Ctr|+ 5
ﬁ B Bazte [EErls
Delete Del
Inzert Mew Object 3
FLC 4 CPU Meszages..
Options R Dizplay Farce Walues
A abikor M o ”l,.l W anables
Brirt b onitort odify W anabl
tdodule Inf tio...
Object Properties... Alt+Feturn ° ue. FMEtEn
Special Object Properties 2 Operating Mode... Lkl
2 Clear/Rezet. .
Set Date and Time. ..
Sawe Rakd to ROkM..
Diagnose Hardware
2 An editor for creating and using a tag table will be displayed.
The following shows a completed tag table. In thistable, enter al tags created in
the DB75.
Y2 @Variable Tablel ONLINE o [m]
I hodre=ss I Sytabo 1 I Monitor Format |Monitor Value I Modify ‘Ualuel
DE7S.DEW a] - LEC 12 12
DE7S.DEW 2 - DEC 12 1z
DE7S.DEW 4 - DEC 24
DE7S.DEW -1 - DEC 5254
DE7S.DEW =1 - DEC 5547
3 Monitoring the current tag values.
By clicking on the toolbar button displayed below, the current values of the
corresponding tags in the PLC are displayed in the column Satus Value.
|M|:|nit|:|r [according to trigger]l
Controlling the tag values.
Values can be entered in the column Control Value. By clicking on the toolbar
button displayed below, these values will be written to the corresponding tagsin
the PLC.
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Step

H: Testing the STEP7 Program

Note that tags can only be controlled while the operating mode switch of the
CPU moduleis set to RUN-P.

Bl

|M|:u:|if_l,l [according to trigger]|

The created tag table can now be saved.

In this sample, the table is saved under the name VAT1. After checking the
program in the PLC, the tag table can be closed. This concludes the configuration
of the STEP7 project and the SMATIC Manager can be exited.

i YA
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5.3 Configuration of the S7 OPC Server

The following description details the steps necessary to configure the S7 OPC Server.

Overview of the Configuration Steps

The following lists the steps necessary to configure the S7 OPC Server:
e A: Activating the S7 Protocol

e B: Ingtaling the S7 OPC Server

C: Setting the DCOM Configuration
D: Configuring the S7 OPC Server
E: Testing the S7 OPC Server

A: Activating the S7 Protocol

Step A: Activating the S7 Protocol
1 Creation of the database file for the S7 Protocol using the program COML S7.
Thisprogramis started viaSart —® Smatic —* SIMATICNET —
COML Sr.
3%
COML 57
2 The program COML S7 will be displayed.
In the database file, define the S7 Connection which is going to be used by the S7
OPC Server to accessthe PLC.
Asthe Network Type, select the entry ETHERNET.
In the right area of the program’s dialog box, the S7 connection properties can be
defined. Asthe Name of the connection, enter S7_Connection_01, asthe VFD
Name, enter the name VFD1. The Remote Address, that is the Ethernet address of
the communication processor in the PLC, this sample uses 08.00.06.01.00.00.
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Step A: Activating the S7 Protocol

Asthe Local TSAP, this sample uses 01.00. The first two digits represent a
device identifier, the second two digits must always be 0. As the Remote TSAP,
this sample uses 02.03. Thefirst two digits represent the ID of the resource
reserved for an operator station in the S7. The second two digits indicate the rack
and slot number of the CPU module to be accessed.

Clicking on the Add button adds the new S7 connection to the database file list of
existing connections.

BJSIMATIC NET COML 57 - (unnamed) [_ [T ]
File  Help
Hode name: Metwork type
|S? Connection for 57-0PC-Server | |ETHEHNET jl
" S7 connection list | [Edit S connection selected on left
Hame: |S?_Ennnection_l]1 |
YFD Name |VFD1 |

Remote Addr: |us_uu_us_u1 .00.00 |

Local TSAP: (hexadecimal)

Remote TSAP: 02.03 [hexadecimal]
Device ID: 05 —J1 L— Rack 0O Slot 3

Delete | Insert I Replace | Cancel

3 Save the settings made as a text file.

Thisisdoneviathe File —® Save Text DB menu. In this sample, thefileis
saved under the name S7_OPC.txt.

Generation of the binary database file.

Thisisdoneviathe File —® Generate Binary DB under menu. In this sample,
thefileis named S7_OPC.ldb.

The program COML S7 can now be exited.

57_0PC.Idb

4 Activation of the S7 Protocol for the communication processor CP 1413 using
the program Setting the PG/PC Interface.

This program is accessed viaStart —® Settings —® Control Panel —
Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface
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Step

A: Activating the S7 Protocol

The program Setting the PG/PC Interface will be displayed.

In this program, select the entry of the communication processor CP 1413. Make
sure that the assignments between access points and the interfaces are not

changed.

Viathe Properties button, the properties dialog box of the communication

processor CP 1413 is opened.
Setting the PG/PC Interface [¥5.0)

Accesz Path I

Accesz point of application:

[cPH11 > CP1a13 |
(for CP1413  SIMATIC NET)

Interface parameter set uzed:

|CP1413 T Broperties.
<Mones Diagrnostics. .. |
TCPAP -x DEC PCI Fast Ethernet ... Copy.. |
Welete |

[Caonfiguration of pour Communications
Proceszsar CF 14713 for an Industrial Ethernet
Metwork)

Interfaces
|V Irstall... |

]|

k. | Cancel | Help

WinCC Communication Manual
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Step A: Activating the S7 Protocol

6 The properties dialog box of the communication processor CP 1413 will be
displayed.

In the S7 Protocol tab, select the check-box Activate S7. This enables the input
field SAPI S7 Database below. In thisfield, specify the path to the previously
created database file S7_OPC.ldb. Y ou can use the Browse button to do this.

Properties - CP1413 ]|

Ethemet{MAC)Address 57 Protacol | Made |

—Databaze

W Activate 57

SAFI-57 Database
CASIMECAWComS 7 .nthS7_0PC Idb

— Dezcription
Tode-tactivate 57 databaze, click checkbaox ‘Activate 57

] Cancel Standard Help
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Step

A: Activating the S7 Protocol

In the Operating Satus tab, click on the Restart button to restart the
communication processor. The settings made will become effective.

Close the properties dialog box of the communication processor CP 1413 by
clicking on OK. The program Setting the PG/PC Interface can also be closed by
clicking on OK.

Properties - CP1413 ]|

Ethernet[M.-’-‘-.E]-.-‘i'-.ddressl 57 Protocol  Mode |

Beset Reset CP @

Reztart Rezet and restart CP

~CP

Test Functional test

Flef

k.. Restart CF waz completed successfully. ;I

[

Cancel Standard | Help |

B: Installing the S7 OPC Server

Step

B: Installing the ST OPC Server

1

Install the S7 OPC Server from the SSIMATIC NET CD-ROM.

After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.

Theinstallation of the software is started via the button displayed below.

i SIMATICMET ¢
{ Software |nstallieren |

WinCC Communication Manual 5-33

C79000-G8276-C156-01




Communication to the SIMATIC S7 via OPC 09.99

Step

B: Installing the S7 OPC Server

Follow the instructions of the installation program. On the Components page,
select the check-box S7 OPC Server. Finish the installation. After the installation,
arestart of the computer isrequired.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

(] PE SOFTMET DP Slave 41,01 10ME =]
Sl MAT| C (] DP-OPC-Servery 2.0 10 ME
w4 NI FMS OPC Server ¥ 200 13ME
SOfth’if@ﬂ% 57-0OPC-Server Y 2.0 10 ME
s 958 | DP-OLE/DDE Manager V1.5 8 ME I
i [ FiS-0LE /DDE Manager V1.5 aMeE x|
— Dezcription

SIMATIC MET DOPC-Server far 57 Awindows NT Werzion 2.0

Read me

chaiemenshaimatic.net Browse. ..

— Desztination directory:

Fegured on C: 12 kBute Awallable on C: 650 MByte

< Back | Mest » I Cancel |

C: Setting the DCOM Configuration

Step

C: Setting the DCOM Configuration

1

Setting the DCOM configuration for the S7 OPC Server.
The DCOM configuration is set viathe program DCOM Configuration

Properties. This program is started viaStart — Run and then entering the
program file name dcomenfg.exe.

Hun EE

Type the name of a program, folder, or document, and
Windaws will apen it far pau.

Open: Idc:n:nmc:nfg.e:-:e j
¥ | Burin Sepanate Memon Space

Cancel | Browse. .. |
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Step

C: Settingthe DCOM Configuration

The program DCOM Configuration Properties will be displayed.

In the Applications tab, select the entry of the S7 OPC Server. Thisisthe entry
SmaticNetCoreS7 Server.

Clicking on the Properties button will open its properties dialog box.

Distributed COM Configuration Properties

Applications | Default F'rn:npertiesl DefauItSecurit_l,II Drefault F'rn:ntn:n:n:nlsl

Applications;

Running Class -
zrahhelp _I
STCOMF Document

S7hrmp Dacument

STHRMPRX.REFCHTALTO

S¥infa

#7lgdcfy

zratatuzlle

S7urmze Document

SPBRUE. U zerlnterface

STwMEDAX EDEWRAPPER

STAUDIAX Dialog

5 ¥peda Document

SimaticHetCoreS 7 Server

SCoreFkS

SCore57

SCore5H

Ska

Sound Recorder ;I

Properties... |

(] I Cancel Saply
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Step C: Settingthe DCOM Configuration

3 The dialog box SimaticNetCoreS7 Server Properties will be displayed.

In the Securitytab, specify who has access to the S7 OPC Server. To do so, click
on the radio-button Use custom access permissions. By clicking on the now
enabled Edit button, set the access permissions. Among other things, the System
must be accessible.

During the configuration phase it makes sense to give access permissions to
everybody to rule out problems due to insufficient access rights. After the
successful commissioning of the communication, you can still limit the access
rights of certain users if necessary.

SimaticHetCore57 Server Properties

Generall Location S ecurty | Identit_l,ll

" Use default access permissions

— % Llge custom access permissions |

NETNEIN R egiztiy Value Permissions
Regizty Walue; AccezzPemizzion

Dwrer Manfred [Manfred Bader)
* Used  Mame

i lUsec &8 Jeder Erlauben Zugreifen
ou may M anfred [Manfred Bader) Erlauben Zugreifen
SY'STEM Erlauben Zugreifen
 Used
* lzec
Y'ou may . -
applicatio Tipz o psezss I J
Cancel | Add. . | Bemowe | Help |
|
0k | Cancel | A |
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Step C: Settingthe DCOM Configuration

4 In the Identity tab, the radio-button The interactive user is selected.

The dialog box SmaticNetCoreS7 Server Properties can be closed by clicking on
OK. The program DCOM Configuration Properties can also be closed by
clicking on OK.

S5CoreDP Properties [ 7] |

Generall Lu:u:atiu:unl Securty  dentity |

YWhich user account do vou want to use ba run this application’?

' The interactive user

™ The launching user

™ This user:
[zer Browse,. |
Eazsond

[Eatifirrm Fassword:

{1 The System Sccount [zemvizes anly]

Cancel Apply
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5-38

Step

C: Settingthe DCOM Configuration

In the Default Properties tab, the general properties of the DCOM
communication are defined.

DCOM must be activated on the computer. Viathe Default Authentication Level
list box, the desired security at the packet level can be defined. Viathe Default
Impersonation Level list box, you can specify if accessing clients can be
identified.

During the configuration phase it makes sense to choose the lowest security level
for both settings. This rules out problems caused by these settings from the
beginning.

The program DCOM Configuration Properties can also be exited by clicking on
OK.

Disgtributed COM Configuration Properties

&pplications  Default Properties | Default Security

[+ Enable Distributed COM on thiz computer

Default Digtributed COM communication properties

The Authentication Level specifies zecurnity at the packet level.

Default Authentization Level:

| [Mare] ﬂ

The Impersonation Level specifiez whether applications can
determine wha iz calling them, and whether the application can do
aperationz uzing the client's identity.

Default Imperzonation Lewvel:

|.-’-'-.n-:|n_l,lm|:|u$ ﬂ

[ Provide additional security for reference tracking

Cancel Apply
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D: Configuring the S7 OPC Server

Step D: Configuring the S7 OPC Server
1 Configuration of the S7 OPC Server viathe program SIMATIC NET OPC Server.
Thisprogramis started viaSart —® Smatic —® SIMATICNET —2 OPC
Server ™ OPC Settings.
@I’ﬂ
SIMATIC MET
OPC-Server 2.0
2 The program SMATIC NET OPC Server will be displayed.
In the OPC Parameters tab, specify which protocols are to be supported by the
OPC Server. In this sample, only the support for the S7 Protocol is needed. The
check-box SR Protocol can be desel ected.
SIMATIC NET OPC Server [¥2.0] |
OPC Parameter | OPC Feset I 57 Protocal I
— Inzstalled protocolz
™| LF Frotozal
¥ 57 Protocol
[ SR Protocol
™| B & Fratocal
Select the protocols that you want ba uze
with vour OPC server.
—0OPC Trace
[T Activate OPC Trace
Trace file: |IWar0PC.log Seanch... |
Hurmten of tems i kil I'I Qa00
LCancel Apply Help
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Step

D: Configuring the S7 OPC Server

In the S7 Protocol tab, additional settings for the communication with the

SIMATIC S7 can be made.

As the scan cycle, this sample uses 2000 ms. In the Select CP/VFD Pairs area,
define which access points are to be used by the S7 OPC Server for the
communication. In this sample, the access point CP_H1 1: is selected.

The program SSMATIC NET OPC Server can be exited by clicking on OK.

SIMATIC NET OPC Server [W2.0)

OPC Parameter I OPC Reset 57 Protocal I

]|

— General zettingz

[T Activate simulation connection

Bequest cycle: I 2000 ms

— Caonfiguration

File: In:::'xSIE Chopoe hthbinS 755 CareS 7.kt

Edit 57 configuration fle |

Search... |

— Selected WFD/CF pairz

P | wFD

FECP_H1_1: YFDA

¥ Keep unavailable WFD/CP pairs [[])

Frotocal trace

Cancel Apply

Help

E: Testing the S7 OPC Server

5-40

Step

E: Testing the S7 OPC Server

1

Testing of the S7 OPC Server with the program OPC Scout.
Thisprogramis started viaSart —® Smatic —® SIMATICNET —* OPC

Server —* OPC Scout.

gf

OPC Scout
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C79000-G8276-C156-01




09.99

Communication to the SIMATIC S7 via OPC

Step

E: Testing the S7 OPC Server

The program OPC Scout will be displayed.
The left window lists all available OPC servers. The Local Server(s) list includes
the entry of the S7 OPC Server. Thisisthe entry OPC.SmaticNET. Viaa JEjD

on the entry OPC.SmaticNET, a connection to the S7 OPC Server will be
established.

5]
=&} Local Serverls]
&% OPC.SimaticNET
-2 Remate Servers]

The dialog box Add Group will be displayed.

Viathis dialog box, a new group can be created in the S7 OPC Server. Such a
group is used to carry out the exchange of data between an OPC server and an
OPC client. The group to be created must be given a name. The update cycle of
this group is set to 2000 ms. Clicking on OK creates the group in the OPC
Server.

= Add Group |

— Group Properties:

Enter a 'Group Mame"
IS?_T est_Group

Create Group Active W

Ilpdate R ate in ms IEDDD j

[ Extended

LCancel Apply

The new group will be listed as a sub-entry to the S7 OPC Server entry in the left
window. At thistime, the group is still empty. Now, the data to be requested from
the OPC server is defined. The data provided by an OPC server iscalled an Item.

Viaa JEjD on the group in the left window, the required items can be specified.

The dialog box OPC Navigator will be displayed.

From this dialog box, all items provided by the server are accessible. Viaa JEjD

on the entry of the connection S7/_Connection_01 and then a JEjD onthe
displayed entry objects, all object types available in the PLC will be displayed.
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Step

E: Testing the S7 OPC Server

These object types also include data blocks. Viaa ”'/Ej D on the entry DB, the
accessible data blocks are displayed. In this sample, only DB75 is accessible.

Viaa ”'/EjD on the entry (New Definition), the required items can be defined.

=& Connections
Ela 57 _Connection_MWFDTICP_H1_1:
1423 ahjects
-l E
-l A
- FE
-y P
-l M
- Z
-l T
=3 DB

------ [Mew Definition]
-y blocks

-y scan

- aliazes

The dialog box Define New Tag will be displayed.

From this dialog box, a new item can be created. In this sample, the first item to
be created corresponds to the first of the five tags created for the STEP7 program
in the DB75.

In the Data Type field, the type of thisitem is set to INT. This correspondsto a
Signed 16-Bit value. In the Range Byte field, the Byte number O is entered. This
corresponds to the Byte number of the tag in the data block. In the No. Values
field, 1 is entered. Close the dialog box by clicking on OK.

i i Define Mew Yanable |

—OBJECTTYFPE_S7¥
Datatype Fange Bute Fange Bit Mo, Yalues

[INT =le | i

1] 1

(s s

] a1
[temaliaz: I

LCancel Apply |
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Step E: Testing the S7 OPC Server
7 The column in the middle will now display the newly defined item.
For the remaining four tags of the DB75, define the corresponding items as
described above. However, use the corresponding Byte number of the respective
tag.
Toinsert the just defined items into the group, select them and move them to the
list on the right viathe arrow button. By clicking on the OK button, they will be
inserted into the group.
| Mame
~+ DB7SINTO001
-+ DB7RIMNTO021
-+ DB7EINTO04.1
-+ DB7EIMT 0061
-+ DB7EINT 0081
8 The itemsinserted will be displayed in the right window of the program OPC
Scout.
In the Value column, the current tag values will be displayed.
The program OPC Scout can be exited. Y ou aso have the option to save the just
created project.
Item Hames Value| Format | Type |
1 [5757 Connection_01RFDICP_H1_1:DEYSINTO001 (O Original  integer 16
2 [57:57_Connection_ 0TWFDICP_H1_1:DB7RINTO0ZT 12 Orginal | integer 16
3 [5¥57_Connection_ 01KFDTICP_H1_1:)DBYSIMTO041 12 Original  integer 16
4 [S757_Connection_ O1RFDTICP_H1_1JDBYSIMTO0E T (7230 Original  integer 16
5 [S757_Connection_01RFDICP_H1_1:JDBYRINTOOS1 (7978 Original — integer 16
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5.4 Creation of the WinCC Project WinCC_S7 _OPC

The following description details the configuration steps necessary to create and start up the
WinCC project WInCC_S7_OPC.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WinCC_S7_OPC:

¢ A:Ingtaling the OPC Client

e B: Creating the WinCC Project
¢ C: Creating the Connection

¢ D: Conventional Configuration
e E: Creating the WinCC Screen

A: Installing the OPC Client

Step

A: Installing the OPC Client

1

During the installation of WinCC, the OPC Client can be installed as an option.
If the OPC client has not been installed yet, it can aso be installed afterwards
without any problems.

Select Components

Select the componentz that pou want o inztall, and dezelect the
components that you want to remove sy

LComponents
WinCC R2ZE3 K 57005 5251 K
elp BO7IZE. UPC Chent

Communication G075 K

[ ] Options

[ ] OPC Server 0k
| ] Object Manager (1] 4

OLE far Process Control. OPC iz & new industry standard.
WinCC &z an OPC server and a WinCC channel-DLL for the
communication to other OPC zervers.

Space Required: Available: E12056 K.

¢ Back I Memt = I Cancel

5-44

WinCC Communication Manual
C79000-G8276-C156-01




09.99

Communication to the SIMATIC S7 via OPC

B: Creating the WinCC Project

Step

B: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Smatic —® WinCC —
Windows Control Center.

WinCCE wplorer

The WinCC Explorer will be displayed.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.

Exit the dialog box by clicking on OK.

WinCC Explorer |

— Create a Wew Project

Qi = Multi-User Project
= '

) © MultiClient Project

% i~ Open an Exizting Project
Cancel |
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Step

B: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WinCC_S7_OPC.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project HE

— Praoject Path
o wincchwincoprojects
Project Mame: Folder Cancel |
IWinEE_S 7_0FC []
Help |
Mew Subfolder:
IWinEE_S 7_0FC
Y'ou can use this dialog box

to create a new WinCC ;
project. [rriwee:

= j

C: Creating the Connection

Step

C: Creating the Connection

1

The new project will be displayed in the WinCC Explorer.

Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.

= i)
FH- = Intemnal tags i

Fird...

Add Mew Driver...

FPropertie=s
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Step

C: Creating the Connection

The dialog box Add New Driver will be displayed.

Thisdialog box lists all communication drivers that can be installed. This sample
requires the communication driver OPC. Select this driver from the dialog box.
Exit the dialog box by clicking on Open.

Add new driver. E |
Lack in: I - Bin j | il el
1 ccTlg SIMATIC 55 PMC Profibusz. chn
1 PDLCache SIMATIC 55 Profibus FDL.chi
[CI0PC.chn SIMATIC 57 Protocal Suite. CHM
SIMATIC 55 Ethernet Layer 4.chn ] TIEth.chn

SIMATIC 55 Ethernet TF.CHM
SIMATIC 55 PMC Ethemet.chi

File name: IEIF'E Open I
Filez af twpe: IWinEE Commurication Crriver [*.chn) j Cancel |

The newly added communication driver OPC will be displayed as a sub-entry to
Tag Management.

The communication driver OPC contains one channel unit.
The creation of a connection to a certain OPC server and the selection of the
items required by this server can be carried out via the OPC Item Manager. The

OPC Item Manager is started via”~ R on the channel unit OPC Groups
(OPCHN Unit #1) and then selecting System Parameters from the pop-up n

=- ) orC
& " FOFC Groups [OPCHM

Mew Driver Connechion...

System Parameter

Eind...
Paste

Properties

nenu.
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Step

C: Creating the Connection

The OPC Item Manager will be displayed.

The desired OPC server can be selected from here. This server can be located on
the local computer or on another computer accessible by the network. In this
sample, the selected OPC server is located on the local computer.

Viaa JEjD on the LOCAL entry, all OPC servers available on the local computer
will belisted. Select the entry OPC.SmaticNET of the S7 OPC Server. Clicking
on the button Browse Server displays a selection dialog box for selecting the
items available from the S7 OPC Server.

#& OPC Item Manager M= B3 |

File “iew Options Help
Compuiter... |

Browse Server

Select the desired OPS zerver from the list.

The dialog box Filter Criteria will be displayed.

Using this dialog box, the type of the desired items can be specified more
exactly. If you want to display all available items, no settings are required. The
dialog box can be closed by clicking on Continue->.

Filter Criteria |
Filter: I
Tupe: I.-i'-.ll Types j

Accesz Authanzation
’7 [T Bead access [T white access

<- Back |

WinCC Communication Manual
C79000-G8276-C156-01




09.99

Communication to the SIMATIC S7 via OPC

Step

C: Creating the Connection

A dialog box for selecting the desired items will be displayed.

As a sub-entry to the group DB, this sample only contains DB75. The group
DB75 contains the five items defined in the previous section with the OPC Scout.
These items represent the five tagsin the PLC.

These five items of the DB75 must be selected in the right window. By clicking
on the button Add Items, they will be inserted into the WinCC project.

OPC.SimaticHET - (SERVER_PC)
|_—‘_|1 57_Connection_0TMFDCP_H1_1: =] | ltems | Data Type |
L_—_|-5 objects :;DB?E,INTD,'I Signed 16-bit walue
w Y E ZADBTBINT2 Signed 16-bit walus
w5 A iDBTSINT4 Signed 16-bit walus
w5 PE 4 DE75IMTE1 Signed 164t valus
= 3 Pa ZiDBTSINTA] Signed 16-bit value
-y M
-9z
ST
=5y DB
2=} DE7S
T} DETSINTOA
T} DE7EINT2.1
T} DB7SINT41 hd
L MR TR IMTE 1

Itemn Properties |

T

<-Back |

This requires the creation of a new connection into which these items can be
inserted as WinCC tags.

This connection can be created automatically by the OPC Item Manager. The
dialog box New Connection will be displayed. In this dialog box, only the name
of the new connection must be entered. In this sample, the name S7_OPC 0Ol is
used. Close the dialog box by clicking on OK.

Mew Connection [ x| |

Pleaze enter a name far the hew connection:

|5?_|:| PC_01

Carnicel |
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Step C: Creating the Connection

8 The dialog box Add Tags will be displayed.

In this dialog box, the connection is defined to which the tags are added. In this
sample, the tags are added to the connection S7_OPC_0L1 created previously.
This connection is selected from the field Add Here at the bottom.

Optionally, a Prefix and a Suffix can be added to the tag names used by the OPC
Item Manager. In this sample, the prefix S16x_S7OPCO1 _is placed in front of
the tag names.

Clicking on the Finish button creates the WinCC tags.

The dialog box for the selection of the desired items can be exited via the <-Back
button. The OPC Item Manager can be exited via the Close button.

Add Tags |

I 5
— T ag names zhall be completed by

Frefis M ame S uffis

S16«4_S7YOPCON_ EwxampleT ag I

— Tags to be added:

Example:
S516x_S7Y0OPCON_ExampleT ag

—Add here:

= @ WinCC_S7_OPCMCP
b 57_0PC_OT

<- Back |

9 The following graphic lists the WinCC tags created by the OPC Item Manager.
| Mare | Type | Paramneters |
4516« STOPCOT_DETS_INTOL1 Sig.. "ST:[57_Cormection_01MFDTICP_H1_1:DEFSINTOA", ™, 2
4516« _STOPCOI_DB7S_INTZ2_1 Sig.. "ST:[57_Cormection_01MFD1ICP_H1_1:JDBFSINT21", "™, 2
4 51Ex_STOPCOT_DE7E_INT4_1 Sig.. "S7:[S7_Connection_01MFDTICP_H1_1:]DB75INT4.1". ™ 2
4516+ STOPCO1_DB7S_INTE 1 Sig.. "ST:[57_Cormection_01MFD1ICP_H1_1:DBFSINTE1", ™, 2
Z451E_STOPCOI_DB7S_INTET Sio.. "ST:[57_Cormection_01MFDTICP_H1_1:JDEFSINTEI" ", 2
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D: Conventional Configuration

Step

D: Conventional Configuration

1

In addition to the procedure described above for the automatic creation of a
connection for the OPC communication driver, there is also the option to create
the connection using the conventional method. The actions required are described
in this step.

A new connection is created viaa JEjR on the channel unit of the
communication driver OPC and then selecting New Driver Connection from the
pop-up menu.

The dialog box Connection Properties will be displayed.

In the General tab, the Name of the new connection is entered.

In the OPC Connection tab, specify the OPC server to be used. In the OPC
Server Name field, enter the name of the OPC server to be used and in the field
below, enter the name of the computer on which the OPC server is located.

Clicking on the Test Server button alows you to check, if a connection to the
desired OPC server can be established.

Clicking on the OK button creates the new connection.
Comcctionpropetties |
General OPC Group Setting |

OPC Server Mame
|DPC SimaticNet |

Test

Run the zerver on another computer: { Server |
[«LocaLs =l f f
Server Test E3

@ Test OFK. Thiz zerver supportz the OPC interface.

Fead data from:
’7 ' Cache " Device

Select an OPC server and the computer an which pou would
like bo it

(] Cancel Help

In addition to the procedure described above for the automatic creation of the
tags, thereis also the option to create the tags using the conventional method.
The actions required are described in this step.

A new tag is created viaa JE‘i R on the entry of the appropriate connection (in
this sample, thisisthe connection S7_OPC_01) and then selecting New Tag from
the pop-up menu.

The dialog box Tag Properties will be displayed.
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Step

D: Conventional Configuration

In this dialog box, the name of the tag and its data type is defined. The address of
the tag is set viathe Select button.

The dialog box Address Properties will be displayed.

In the Item Name field, specify the name of the desired item from the OPC
server. This name contains the address information. The syntax of this address
information is explained by means of the first tag to be created within the
framework of this sample. Its Item Nameis
[S7:S7_Connection_01|VFD1|CP_H1_1:]DB75,INTO,1

» S7 specifies the OPC server type used (FMSand DP are other examples of
available OPC servers from SIMATIC NET).

e S7 _Connection_01 is the name of the S7 connection.

e VFDlisthe VFD name (Virtua Field Device).

e CP_H1 1: isthe access point used.

» DBY75 indicates the data block number.

e INTOindicatesthat it isa Signed 16-Bit Vaue with a start address of 0.

» lindicatesthat it isasingle tag as opposed to an array consisting of multiple
tags.
The required syntax must be strictly adhered to.

Address properties |
OPC Address |
Itemn Mame: |[S :57_Connection_0TWFDTICP_H1_1:]DB?R.IM
dooess Path; |
DataType:  [Signed 16-bit value |

Pleaze enter the name and the accesz path [if needed] of the OPC item
and zelect itz data type.

Cancel | Help |

WinCC Communication Manual
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E: Creating the WinCC Screen

Step

E: Creating the WinCC Screen

1

Creation of a WinCC screen in which the previously created tags are visualized.

Open the Graphics Designer editor vianEjR and then selecting Open from the
pop-up menu.

5 Designe
Copen

Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library

...... -ﬁ- Graphic

Fird...

Froperties

Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl
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Step

E: Creating the WinCC Screen

After placing the I/O Field on the screen, its Configuration dialog box will be

displayed.

In the Tag field, set thetag S16x_S7OPCO1 DB75 INTO_1 viathe button

displayed below.

Leave the Update of the tag at 2 s. Keep the default settings for the remaining
options. Close the dialog box by clicking on OK.

170-Field Configuration EHE |

Tag: | 516+ S70PCOT_D :JI

Update: |2 s

=~

— Type

 Output T Input & Both

— Faormat
Fant Size... 12

Fant Hame... Arial

Pl

Colar...

Cancel |

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then

select Properties from the pop-up menu.

- - Copy Ctrl+C
Duplicate

E Faste Chrl+

Delete [rel

Custormized object

Group object

[

Linking...

Configuration Dialog. ..
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Step

E: Creating the WinCC Screen

The dialog box Object Properties will be displayed.

On the left side of the Properties tab, select the entry Output/Input. Viaa "'/EjD
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0 Field to display signed values with a maximum of 5
digits.

: Object Properties H
-w|2'|g| [1/0 Field =l
Fropertiss | Events |
=170 Field Attribute | sStatie | Diynamic | cur.. | 1]
Geomety Field Type 1/0 Field {} O
- Colors Output ¥Yalue 0.000000e+000 4 5164 S70PCO1_DBFE_INTO_1 Zs O
Styles D ata Format Decimal
- Fant Dutput Formmat £33339
Flazhing Apply on Full Mo {} O
Mizcellaneous Apply on Exit Mao v |
Lirnits Clear on Mew Input Yes 3;% O
i Dutputflnput | Clear on Invalid Input Mo ﬁ O
Hidden nput Mo i O

Creation of four additional I/O Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/0 fields.

Save the screen.

In the sample project, the screen is saved under the name com_3_S7OPC_01.pdl.
The screen can be switched directly to runtime from the Graphics Designer via
the button displayed below.

B
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Step

E: Creating the WinCC Screen

If the screenisin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

I!“ WinCC-Runtime -

Communikation
S7-0PC-Server

Inc 1:

Inc 2

If there is no connection to the PLC, the I/O Fields will be displayed grayed out.
In this case an error is present at some point of the communication connection.

WinCC Communication Manual
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5.5 Diagnosis of the Communication Connection

The following describes the options available for diagnosing the communication connection
between the WinCC project WInCC_S7_OPC and the SIMATIC S7 station.

WinCC Explorer

Step WinCC Explorer

1 Diagnosis of the communication connection from the WinCC Explorer.

Switch the project WinCC_S7_OPC into runtime. This is done from the WinCC
Explorer viathe toolbar button displayed below.

The created WinCC screen com 3 _S7/OPC_01.pdl can also be switched directly
from the Graphics Designer into runtime.

2 In the WinCC Explorer, adialog box for monitoring all configured connections

can be accessed viathe Tools —*  Satus of Driver Connections menu. This
menu point isonly accessibleif the project isin runtime.

Language...

Status of Driver Connections

Gibats af kb Een [ peration

3 The dialog box Satus - Logical Connections will be displayed.
This dialog box lists all configured connections. For this sample, only the
connection S7_OPC_01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | Mame | Statuz | Tag read | Read regu... | T ag written | WTite regu... |
2 S7_0PC_01 0K 1269 0 1 a
— Update
™ Cyclic update [ |4 3 w 280 mz Update Help
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Step

WinCC Explorer

Another way to obtain information about the connection status in general and
about the connection status of individual tags is provided by Tag Management.

The status of a configured connection can be displayed as a tooltip by ssmply
pointing the mouse on the connection in question.

| Mame | Parameters |
bAST7 OPC_OM OPC.SimaticMet; <LOCALs: 0,00 0: 0; 1

Statuz: OF

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This alows you to detect errors concerning
an individual tag and not the entire connection.

| I ame | Type | FParameters |
[T4516x 570 F'EEI'I_EI& Signed 16-bit value DE75.Dw0

Process value: 34
Cluality: c0
Last Change: 741,99 2:50:18 P

Channel Diagnosis

5-58

Step

Channel Diagnosis

1

Diagnosis of the communication connection via the program WinCC Channel
Diagnosis. Start this programviaSart —* Smatic —® WnCC —
Channel Diagnosis.

)

Channel Diagnosiz

The program WinCC Channel Diagnosis will be displayed. The
Channels/Connections tab displays detailed information about the status of each
configured connection. By default, the display is updated every second. The
update cycle can be changed in the input field located at the bottom.

-7 WinCC Channel Diagnosis

Charnels/Connections I Canfiguration |

g+ OPC Counters [ Walue
L 5F_OPC_M Fequested Tags 25

Addltern failures 0
OPC Groupz 1
Items added ]
Server uses Datadiccess W20
Server Status RUMMING
Last Ermar 000000000
Last Ermor Mame S_OK
Server Info SIMATICNET OPC-Server ...

@ [1000 j’
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6 Communication to the SIMATIC S7 via
PROFIBUS

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@S?_PB

The STEP?7 project we will create.

@WinCC_S?_PB

The WinCC project we will create.

This chapter describes in detail the startup of a communication connection between a
SIMATIC S7 and WinCC. The communication connection will be realized via PROFIBUS.
The communication card CP 5412 A2 used in the computer has its own CPU onboard. This
will free the CPU of the computer from communication tasks.

Overview of the Structure of the Sample

SIMATIC 57-400
with CP 443-5 BASIC

PC with
CPad41242

&, FPROFIBUS

On the computer side, the connection to the Industrial Ethernet network is established via
the communication processor CP 5412 A2. To install this communication processor in the
computer, the driver PB S7-5412, located on the SMATIC NET CD-ROM, is needed.

In the WinCC project, the communication driver SMATIC S7 Protocol Suite must be
installed. Viaits channel unit PROFIBUS, the connection to the SMATIC S7 is configured.
The PLC is equipped with a CPU 416-1 module. The connection to the network is
established via the communication processor CP 443-5 BAS C. For the configuration of this
communication processor with the STEP7 software, the option package NCM S7
PROFIBUS s required.
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Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication
connection:

» Startup of the Communication Processor CP 5412 A2
e Creation of the STEP7 Project S7_PB

» Creation of the WinCC Project WinCC_S7_PB

» Diagnosis of the Communication Connection

Required Software

Name Description

SIMATIC NET Driver PB S7-5412 from the SMATIC NET CD-ROM for the
installation of the communication processor CP 5412 A2.

STEP7 STEP7 software with option package NCM S7 PROFIBUS
for the creation of the STEP7 project.

WinCC WinCC with the communication driver SMATIC S7
Protocol Suite for the creation of the WinCC project.

Required Computer Hardware

Name Description

Communication Processor | Communication processor CP 5412 A2 to establish the
connection to the PLC’s communication processor.

Required PLC Hardware

Name Description

Rack Rack UR1

Power Supply Power supply PS407 10Aindot 1 and 2.

CPU Module CPU module CPU 416-1in dlot 3.

Communication Processor | Communication processor CP 443-5 BASCindot 4.
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C79000-G8276-C156-01



09.99

Communication to the SIMATIC S7 via PROFIBUS

6.1 Startup of the Communication Processor CP 5412 A2

The following description details the configuration steps necessary to successfully start up
the communication processor CP 5412 A2.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 5412 A2:

e A: Mounting the Communication Processor in the Computer

* B: Installing the Communication Driver

» C: Installing the Communication Processor

» D: Assigning the Communication Processor

* E: Testing the Communication Processor

A: Mounting the Communication Processor in the Computer

Step A: Mounting the Communication Processor in the Computer
1 Check the selected jumper settings at the CP 5412 A2.
During the installation of the CP 5412 A2, the I/O Range must be specified. The
I/0 Range is set viajumpers.
By default, the I/0O Range is set to 0240-0243. However, other settings are also
possible. The following graphic illustrates the jumper settings necessary for the
various I/O Ranges.
- I-0 Area 1-2-3-4
= 0240-0243 0ooo
0244-1247 ool
0248-024B 0010
024C-N24F 0011
— 0280-0283 0100
0284-0287 o101
0288-028B 0110
028C-N28F 0111
0300-0303 1000
0304-0307 1001
0308-030B 1010
030C-030F 1011
Switch Up = 1 0390-0393 1100
Switch Down = 0 0394-1397 1101
0398-039B 1110
039C-039F 1111
2 Mount the module according to the installation instructions. Among other things,
follow the steps for handling electrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.
For the communication card CP 5412 A2, afree |SA slot in the computer is
required. After the installation of the CP 5412 A2, close the computer’s case and
start the computer.
WinCC Communication Manual 6-3
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B: Installing the Communication Driver

Step

B: Installing the Communication Driver

1

Install the communication driver PB S7-5412 from the SMATIC NET CD-ROM.

After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.

Theinstallation of the software is started via the button displayed below.

i SIMATICMET ¢
: Software |nstallieren |

Follow the instructions of the installation program. On the Components page, the
check-box of the driver PB S7-5412 to be installed must be selected. Finish the
installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

[JIE SOFTHET-57 BASIC Y31 5 MEB ;I
Sl MAT' C [l PE CF 5613/5614 [DP-Base v1.2) G B _|
i~ | PE DPEE12 Y12 B ME
Softwar{%% PB 57-5412 W51 17 MEB
j g :; ] PE DP-B412 %51 27 MEB
[ PE PG-5412 W51 17 MEB LI
— Dezcription
SIMATIC MET PROFIBUS S57-541 2 A indows MT
Yerzion 5.1,
Read me |
— Desztination directory:
chaiemenshaimatic.net Browse. .. |

Fegured on C: 19 kBute Awallable on C: 540 MByte

< Back | Mest » I Cancel |

C: Installing the Communication Processor

Step

C: Installing the Communication Processor

1

Install the communication processor CP 5412 A2 viathe program Setting the
PG/PC Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

L

=11

Setting the PGAPC
|nterface
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WinCC Communication Manual
C79000-G8276-C156-01




09.99

Communication to the SIMATIC S7 via PROFIBUS

Step

C: Installing the Communication Processor

The program Setting the PG/PC Interface will be displayed.

The dialog box for installing a new interface is opened viathe Install button.

Setting the PG/PC Interface [¥5.0)
Accesz Path l
Access point of applicatian:

|CP_L2 1:
[for CPE41262 SIMATIC NET)

|nterface parameter et uzed:
|<N|:|ne>

TCPAP -= DEC PCl Fast Ethernet ...

|nterfaces

Cancel

0K

Help

The dialog box Install/Remove Modules will be displayed.

The Slection field lists all interfaces that can be installed. Among them will be
the entry for the CP 5412 A2, if the communication driver has been installed
previously as outlined in step B. From the Selection field, select the entry CP
5412 A2. The installation of the communication processor is started by clicking

on the Install -> button.

Install / Remove Interfaces

Selection: Installed:

CP1413

CP1413 (256K DP-Rak)
CP181T[Acocton EN2216
CP3411

CPT1411[AMD F'EINET-FEj

TCPAF -» DEC PCI Fast Ethernet ... Bo.

|I:F'541 282 Communications Proceszar [MPL/PROFIBLS] for Programming Devices/PCs

LCloge

Help

WinCC Communication Manual

C79000-G8276-C156-01

6-5




Communication to the SIMATIC S7 via PROFIBUS 09.99

6-6

Step C: Installing the Communication Processor
4 The dialog box Resources - CP 5412 A2 will be displayed.
The settings for the Memory Range, I/0O Range and Interrupt have to be
specified.
The I/0O Range has already been determined via the Jumper Settings at the CP
5412 A2.
Make sure that the assigned resources have not already been taken by other
modules in the computer. Information about already taken system resources can
be obtained from the Resources tab accessed viaSart —= Programs —
Administrative Tools (Common) —* Windows NT Diagnostics.
Close the Resourcestab by clicking on OK.
Rezources - CP541242<Board 1>
Memery range: |000CE000-000CEFFF = |
Input & output range: 0240-0243 -
[nterrupt request: 15 -
Direct memaory access:
# - Current hardware zetting
* - Pozsible conflict with ather hardware
Cancel Help
5 In the dialog box Install/Remove Modules, the Installed field will now contain the

entry for the CP 5412 A2.
Exit the dialog box I nstall/Remove Modules via the Close button.

Install / Remove Interfaces

Selection: Inztalled:
CP1411[aMD PCHET -F2 a : Board 1

CR1a13 TCPAP -» DEC PCI Fast Ethemnet ... Bo
CP1413 256k DP-RAM)

CP1511 [Accton EN2216

CPE411

CP541262 <~ Remaye

rPRR11 hl

KN ﬂJ < | H

Besources. .

|EF'54‘I 282 Communications Processor [MPI/PROFIBUS] for Programming Devices/FCs

Help
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D: Assigning the Communication Processor

Step D: Assigning the Communication Processor
1 In the program Setting the PG/PC Interface, assign the access point CP_L2_1: to
the just installed interface.
The access point CP_L2_1: isthe default access point used by WinCC for the
communication viathe PROFIBUS. It has been created automatically during the
installation of the communication driver PB S7-5412.
In the field Access Point of the Application, set theentry CP_L2 1:. Inthefield
below, select the entry CP 5412 A2 (PROFIBUS). This compl etes the assignment
between the access point and the communication processor.
Setting the PG/PC Interface [¥5.0) |
Aoceszs Path I
Acceszs point of application:
[CP_L2 1 > CPS41242(PROFIBUS) |
[for CPE41242 SIMATIC MET]
Interface parameter set wzed:
|CPE41242(PROFIBLS) T Biopeties.
<Mones " Diagnostics... |
CP541 28 2[MPI
CP541 248 2[PROFIBIIS] C |
TCRAP -» DEC PCl Fast Ethernet ... Ll
LI [Ielete |
[Configuration of wour Communications
Proceszaar CF 5412 [A2] for a
FROFIBIS-Metwork]
|nterfaces
|V Irztall... |
] | Cancel | Help |
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Step D: Assigning the Communication Processor
2 Setting the properties of the communication processor CP 5412 A2.

The dialog box for setting the properties is opened via the Properties button of
the Setting the PG/PC Interface program.

The dialog box Properties - CP 5412 (PROFIBUS) will be displayed.
In the PROFIBUS tab, station and network related parameters are set.

In this sample, the Local Sation Address of the communication processor is set
to 2.

For the PROFIBUS Network, a Baud Rate of 1.5 MBit/sis selected. The Highest
Sation Addressis set to the maximum value of 126. Asthe Profile, Universal
(DP/FMS) is selected.

The network settings just made must be uniform for all stationsin the
PROFIBUS network.

Close the properties dialog box of the CP 5412 A2 by clicking on OK.
Properties - CP5412A2(PROFIBUS] |

PROFIEUS | 57 Protocol | FMS/DP-Frotocal | Made |

— Station Parameters

Address: g =

¥ PG/PC iz the only master on bus
[T PLS7 time spnchronization

— Metwork, Parameters

Transmizzion Bate: I 1.5 Mbpz - I

Higheszt Station Address: 126 hd
Prafile;
Univerzal [DF/FS]
Buz Parameters. . | Uszer-Defined

— Met Configuration
W Calculate with thiz net configuration

Master: |2 _Ij Slawes: I':I _%

Cancel | Standard | Help
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Step

D: Assigning the Communication Processor

Exit the program Setting the PG/PC Interface via the OK button.

A dialog box will be displayed requesting the restart of the CP 5412 A2.
Acknowledge this dialog box by clicking on OK, which will result in the restart
of the communication processor CP 5412 A2.

This completes the installation of the communication processor.
Changed SIMATIC MET settings |

ou changed vour SIMATIC MET settings.

To activate the changes,
a restart of the parameter zettings iz necesszan,.

Fiestart row?

Cancel |

E: Testing the Communication Processor

Step E: Testing the Communication Processor
1 Test the communication processor CP 5412 A2 viathe program Setting the
PG/PC Interface.
This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.
[ 1
[ 1] I
Setting the PG/PC
Interface
WinCC Communication Manual 6-9
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Step E: Testing the Communication Processor
2 The program Setting the PG/PC Interface will be displayed.

interfaces are not changed.

button.
Setting the PG/PC Interface [¥5.0)

Accesz Path I

Accesz point of application:

Select the interface to be checked. In this case, select the entry CP 5412 A2
(PROFIBUS). Make sure that the assignments between access points and the

The check for a proper installation is activated by clicking on the Diagnostics

]|

I CP_LZ_1: - CPR41282(FROFIBUS)
[for CRE41282 SIMATIC MET)

Interface parameter set uzed:

IEF'541 282PROFIBLS] <Actives Properties... |
<Mones Diagrnostics. ..
CP541282(MP
CP541242[FPROFIBIS] <dctives C |
TCPAP -» DEC PCI Fast Ethernet .. LB

Welete |

[Configuration of pour Communications

Proceszsor CF 54712 [A2] for a

PROFIBUS-Metwork)

Interfaces
|V Irstall... |

Ok |

Cancel | Help |
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Step

E: Testing the Communication Processor

The dialog box Smatic NET Diagnostics will be displayed.
In the PROFIBUS/MPI Network Diagnostics tab, the diagnosisis started viathe
Test button. The result of the diagnosis will be displayed immediately following.

If the result of the diagnosis is positive (correct installation), the dialog box can
be exited with OK. In this case, the program Setting the PG/PC Interface can also
be closed by clicking on OK. The configuration of the communication to the S7
via PROFIBUSis continued in the following section.

However, if the result of the diagnosisis negative (incorrect installation), the
error must be localized and corrected. Troubleshooting procedures are described
in the section |Isthe Communication Module in the Computer operational ?.

SIMATIC MET diagnostics |

FMS Protocol | FMS Trace | Read DP Datsbases | DP-RéM
PROFIBUS APl Mebwork, Diagnostics: I 57 Protocal | 57 Trace

— Statuz

i3 =
=
Station address: |2

Bus parameters:

Baudrate: 1500.00 Kbps
Highest station addrezs [H5A]: 126

b imimum ztation delay Time [Min T edr); 157 tBit

b awirmunn station delay Time [MMax Tedr]; 930 tBit

Setup time [tset] 2408t =]

— Bus Modes
01234567859 101112131415161718119

ol ol o o o
13wl ol oo oo o o
C ol ot oo o o
3 ol ol
23l ol sl ol
0ol sl e i
C:lntnininininln Key

[ Station paszive

Bead | W Station active
[¥ Station active ready
] | Cancel | Apply | Help
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6.2 Creation of the STEP7 Project S7_PB

The following description details the configuration steps necessary to create and start up the
STEP7 project S7_PB.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the STEP7 project S7_PB:
e A:Installing the Hardware

« B: Installing the Option Package
e C: Creating the STEP7 Project
» D: Configuring the Hardware

e E: Loading the Hardware Configuration

e F: Testing the Hardware Configuration
e G: Creating the STEP7 Program

H: Testing the STEP7 Program

A: Installing the Hardware

Step

A: Installing the Hardware

1

Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS407 10A, the
CPU module CPU 416-1 and the communication processor CP 443-5 BASIC.

Establishing the connection from the programming device to the programming
interface of the CPU module.

Establishing the connection from the communication processor CP 5412 A2 in
the computer to the communication processor CP 443-5 BASIC inthe PLC.

B: Installing the Option Package

Step

B: Installing the Option Package

1

If the option package NCM S7 PROFIBUS has not been installed during the
installation of STEP7, install it now from the STEP7 CD-ROM. This option
package is required for the configuration of the communication processor CP
443-5 BASIC viathe STEP7 software.

After inserting the STEP7 CD-ROM, the installation program is automatically
started. If thisis not the case, open the Windows NT Explorer and start the
setup.exe program located on the CD-ROM.

=

zetup.exe
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Step

B: Installing the Option Package

This starts the installation program.

Follow the instructions of the installation program. On the Components page,
select the check-box NCM S7-PROFIBUS. Finish the installation.

:’2 Setup - STEP ¥- Components |

Programs to be installed.

[ t45 Internet Explarer 44.01 5P IBMB -
S | M AT' C [ Acrobat Feader 42,01 IME
~ |CJSTEP7 WAOSP1 190 ME
SOﬁW&f@% MCM 57 - PROFIEUS W5.0 5P1 29 MEB
it r o :; (I MCM 57 - Ind. Ethemet 5.0 5P 18 MEB
[ Authorsi ¥2.0.1 Z2Me x|
— Description
MCH 57 - PROFIBUS %5.0 ServicePack 1 - Optional
package for CF configuration with STEP 7.
Beadme |

E ztimated inztallation time: 00:03 [hh:mm)

¢ Back | Meut » I Cancel

C: Creating the STEP7 Project

Step C: Creating the STEP7 Project

1 Create anew STEP7 project in the SMATIC Manager.
Itisstarted viaStart —® Simatic — SIMATIC Manager.

SIMATIC Manager

2 This displays the SMATIC Manager.
Viathe menus File — New, the dialog box for specifying the parameters of a
new STEP7 project will be opened.
The New dialog box will be displayed.
The radio-button New Project must be selected. In the Name field, the name of
the new project to be created is entered. The names of the STEP7 projects created
within the framework of this manual all start with S7. They also include a
reference to the communication type used. The project of this sample has the
name S7_PB.

WinCC Communication Manual 6-13
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Step

C: Creating the STEP7 Project

By default, projects are stored in the C:AS EMENSSTEP7\S7proj folder. This can

be changed at any time via the Browse button.
The New dialog box is closed viathe OK button.

Hew Ed |
= Mew project " New library
I arne;
IS?‘_F'E!

I arne | Starage Path -

J | _>|_I
Tupe: IF'ru:uieu:t j
Storage location [path]: Browse... |
IE:'\SIEMENS&STEF‘?&S?prDi

Cancel Help |

D: Configuring the Hardware

6-14

Step

D: Configuring the Hardware

1

The new project will be displayed in the SMATIC Manager.

The hardware for this project must be configured. Two components are needed:
One SMATIC 400-Sation and for its networking a PROFIBUS.

WinCC Communication Manual
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Step D: Configuring the Hardware
These components are added to the SSIMATIC Manager viaa “'/EjR on the project
name S7_PB and then selecting Insert New Object —? SIMATIC 400-Station
and Insert New Object — PROFIBUS from the pop-up menul.
‘23 B
= sl G (Sl
-- [Eapy [EtrlFE
= Fazte g
=
[Velete (el
Ingert Mew Object SIMATIC 400 Station
Brint . SIMATIC 300 Station
i Other Station
Object Properties... Al+Retumn SIMATIC H Statian
SIMATIC PC Station
SIMATIC 55
FG/PC
bAPI
FROFIBLIS
Indusztrial Ethernet
PTP
ST Program
k¥ Program
a5
05 [MultiClient)
2 The just added components will be displayed in the right window of the
SIMATIC Manager.
SIMATIC 400[1] ?MF’IH] %'EF'FEEIFIBLIS[‘I]
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Step

D: Configuring the Hardware

By "'/EjD on the component SIMATIC 400(1) in the right window, the point

Hardware will be displayed. By JEjD on the point Hardware or JEjR onitand
then selecting Open Object from the pop-up menu, the program HW Config will
be started.

Open Object Cti+Al+0
[E0if [Etr]

[Eapy [Etr e

Faste [Etrli
[Melete [l

Prirt »

The program HW Config will be displayed.

Thisprogram is used to exactly define the hardware used in the PLC and to
configure their properties.

Hw k.onfig

By clicking on the toolbar button of the program HW Config displayed below, the
Hardware Catalog is opened. This catalog is used to select the required hardware
components.

H
Catalog

6-16
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Step

D: Configuring the Hardware

The Hardware Catalog will be displayed.

The first component selected is the rack. On thisrack, all other components will

be installed. The rack isinserted into the project vianEjD or by Dragging
Dropping. In this sample, the rack type URL is used.

Hardware Catalog

Profile I Standard

=l SIMATIC 400

- CP-400
-0 CPU-400

-0 FM-400

w0 IM-400

-] M7-EXTENSION

-0 PS-400

=27 RACK-400

-] SM-400
=gl SIMATIC PC Based Contral

BE ST 400-1TADD-OéA0
IIriverzal rack, 18 zlots, nat suitable far
redundant power zupply modules
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Step D: Configuring the Hardware

6 The program HW Config will display the currently still empty rack. It received
the Rack Number 0. During the configuration of the connection in the WinCC
project, the rack number is one of the parameters that must be set.

i (01 U1
i1 -
2
3
T .
5
E
7
2 [

7 Arrange the other hardware components in the rack. Thisis done by Dragging
Dropping the desired components from the Hardware Catalog to the
corresponding slot in the rack.

This sample uses the power supply PS407 10A. It isinserted into slot 1. A power
supply of this type occupies two slots.

Asthe CPU module, this sample uses a CPU 416-1. This module isinserted into
slot 3. Another parameter to be set during the configuration of the connection in
the WinCC project is the slot number of the CPU module.

We also require the communication processor CP 443-5 BASIC. This CPisonly
available from the Hardware Catalog if the option package NCM S7 PROFIBUS
has been installed. After the communication processor CP 443-5 BASIC has been
inserted in the rack, its properties dialog box will open.

8 The PROFIBUS Interface properties dialog box of the CP 443-5 BAS C will be

displayed.

Inthe Address field of the Parameters tab, enter the desired address of the
communication processor. In this sample, the address 3 is specified. Another
parameter to be set during the configuration of the connection in the WinCC
project isthis Station Address. In the Subnet field below, assign the entry
PROFIBUS(1) to the communication processor.

WinCC Communication Manual
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Step D: Configuring the Hardware

The properties of PROFIBUS(1) must be defined. Its properties dialog box is
opened via the Properties button.

Properties - PROFIBUS Mode CP 443-5 Basic [R0/54)

General Parameters ]

Address: 3 b Highest MPl address:126

Transmizzsion rate:1.5 Mbps

Subnet:

- Mot Networked - Hew...
PROFIBLIS[T]

Delete

)4 Cancel Help

9 The dialog box Properties - PROFIBUSwill be displayed.

In the Network Settings tab, the properties of the PROFIBUS Network are
defined. The same Network Settings that have used for the installation of the
communication processor CP 5412 A2 must be used.

For the PROFIBUS Network, this sample uses a Baud Rate of 1.5 MBit/s. The
Highest PROFIBUS Address is set to the maximum va ue of 126. Asthe Profile,
Universal (DP/FMS) is selected. Exit the dialog box by clicking on the OK
button. The properties dialog box of the PROFIBUS Interface of the CP 443-5
BASIC isalso closed by clicking on OK.

Properties - PROFIBUS

General  Metwork Settings ]

Optiohs...
Highest PROFIEUS address: [ Change

Activate cyclic digtibution of bus parameters [
Transmizsion rate; 19.2 Kbpz d
93.75 Kbps

Profile: opP
Univerzal [DP/FRS] Buz Parameters. .
U zer-defined
Cancel | Help |
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Step

D: Configuring the Hardware

10

The following graphic shows the completed hardware arrangement of the sample.

i (01 UR1

1 PS407 104 -

CPU41E
CP 4435 Basic

(n ) B npl N | I R

=

11

Save the settings made in the program HW Config. Thisis done viathe toolbar
button displayed below.

=

E: Loading the Hardware Configuration

Step

E: Loading the Hardwar e Configuration

1

The hardware configuration created in the program HW Config must be
transferred to the PLC.

Thisis done via the toolbar button displayed below.

[Covnload to Module|

A dialog box will be displayed from which the components to be |oaded can be
selected.

For this sample, all displayed components will be selected. Note that loading to
the CPU module is ony possible while the operating mode switch is set to STOP
or RUN-P. Close the dialog box by clicking on OK.

Select Target Module E3 |

Target modules:

CPU41E-1
CP 443-5 Bazic

Select All |

Cancel Help
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Step E: Loading the Har dwar e Configuration
3 Now the dialog box Select Sation Address will be displayed.
In this dialog box, specify which station address is used by the STEP7 software
to communicate with the CPU module. In this sample, the communication is
carried out viathe MPI interface. The Address of the CPU module is 2.
Close the dialog box by clicking on OK.
Select Node Address |
YWhich node addrezz linkz the programming device with module CRU476-17
Rack: IEI _%
Slot: |3 _IZ
— T arget Statian
% [ ol netwar £ Heached wia mouter
— Connection ba Target Station
Type: I kP j
Address: |2 j
Cancel Help
4 The configuration data will now be transferred to the PLC. If necessary, the
individual modules are set to the STOP status.
The program HW Config can be exited.
The newly added components will be displayed by the SMATIC Manager for the
station SSIMATIC 400(1).
E--swmn: 400[1)
A CF 4435 Basic
- |8 CPU41641
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Step

F: Testing the Hardwar e Configuration

1

Testing of the hardware configuration made.

If the key switch of the CPU moduleis set to RUN or RUN-P and the operating
mode switch of the communication processor is set to RUN, only the status LEDs

signifying the RUN operating mode should light up.

If thisis not the case, thereis an error. The following steps help you localize this
error. However, these steps should still be performed even if the status LEDs
show no error. This allows you to recognize uncritical errors and faulty

configurations.
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Step

F: Testing the Hardwar e Configuration

Testing the configuration of the CPU module.

Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis
opened by a JEjR on the entry of the CPU module in the left window and then
selecting Target System —  Module Status from the pop-up menu.

The dialog box Module Satus of the CPU module will be displayed.

The General tab displays various general data of the CPU module. In the Satus
field, the current module status and any existing errors are displayed.

The Diagnosis Buffer tab contains more detailed information about existing
errors and how to correct them.

The dialog box can be exited via the Close button.

| Module Information - CPU416-1 OMNLINE =0 x|

Fath: |S?_F'B‘\SIMATIC 400[1MCPUA1E- CPU operating mode: ~ RUM
Statug: O Mo force job.

Time Spstem | Performance D ata I Cormnunication I Stacks
General | Diaghostic Buffer I temary I Scan Cycle Time

Description: CRU416-1 System D SIMATIC 400

Wersion: Order Mo, D escription | Component | Wersion [
BEST 416-1:101-04B0 1

Flack: I} Address
Slat: 3 Madule width: 1

Status: Maodule present and OK.

] Update Pint.... Help |
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Step

F: Testing the Hardwar e Configuration

Testing the configuration of the communication processor.
Thisis done viathe dialog box Module Satus in the SMATIC Manager. Itis

opened by a JEjR on the entry of the communication processor in the left

window and then selecting Target Sysem —* Module Status from the pop-up
menu.

The dialog box Module Satus of the communication processor will be displayed.
The General tab displays various general data of the module.

A dialog box for a more detailed diagnosis of the communication processor can
be accessed via the Special Diagnosis button.

ﬁll«lndule Information - CP 443-5 Basic OMLINE o ]
Path: |S?_PE‘\SIMATIE 4001 MCP 443-5 B asic CFU operating mode:  RLUMN
Status: 0K Module operating mode: BLUM
General | Diagnostic Buffer I
Dezcription: CF 443-5 Bazic Syztem D SIMATIC 400
Wersian; Order Mo./Description | Component | Version [
EGKT 44 3-5F-<00-0<ED .- 20
Flack: I} Address 116330
Slat: 4 Madule width: 1
Status: Module present and OK.
Mo LED display.

Cloze Update Frint.... || Special Diagnoshics I Help |
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Step

F: Testing the Hardwar e Configuration

The dialog box NCM S7 PROFIBUS Diagnosis will be displayed.

From the PROFIBUS Sation tab, a diagnosis of the PROFIBUS Network can be
performed.

If the physical connection to the communication processor CP 5412 A2 has
already been established, the list should contain two entries for this example. One
entry for the communication processor CP 5412 A2 with the address 2 and one
entry for the communication processor CP 443-5 BAS C with the address 3.

If the physical connection to the communication processor CP 5412 A2 has not
been established yet, at least the entry for the communication processor CP 443-5
BASI C with the address 3 should be displayed.

The dialog box can be exited via the Close button. The Module Status dialog box
can also be exited viathe Close button.

[E¥MCM 57 PROFIBUS Diagnostics M= B

CP Information | Diaanostic Buffer I Operating Mode I FOIL I FrdS
PHOFIEUS Nodes ™3| PROFIBUS Bus Parameters | PROFIBUS Statisics | Options

FROFIEUS &ddr. | Response on PROFIBUS |
2 active

Cloze CP Change Cyc. Upd. On Update Help
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Step G: Creating the STEP7 Program
1 Creation of the S7 Program.
This sample project requires the operation block OB1 and a data block. OBl is
available by default, the required data block must be created. Thisisdonein the
SIMATIC Manager viaa JEjR on the sub-entry Modules of the entry S7
Program(1) of the configured CPU module and then selecting Insert New Object
—* Data Block from the pop-up menu.
The properties dialog box of the data block will be opened. As the block's Name
enter DB75 and close the dialog box with OK.
=-[§ cru4E
=-{z1] 57 Program(1)
(B Source Files
@ Blocksz
Cut Chrl+
Copy Chrl+C
Faste [+t
Delete [rel
Ingert Mew Object Organization Black.
PLL , Funu:tfu:un Block
Functian
Optionz [ ata Block.
) Data Type
AT b Variable Table
Object Properties. .. Alt+Return
Special Object Properties k
2 The newly created data block DB75 will be displayed in the right window of the

project.

Viaa JEjD on this datablock or a JEjR and then selecting Open Object from the
pop-up menu, the content of the block can be programmed. This starts the

program LAD/STL/SCF.

=8

Qpen Object

Culsdited |

Cut Clrl+

Copy Chrl+C

Faste (L]

Delete Del

PLC 3
Options r
Print »
Object Froperties... Alt+Returmn
Special Object Properties »
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3 The program LAD/STL/SCF is displayed.
Acknowledge the dialog box New Data Block by clicking on OK.
KOF &L FUP
4 Programming the DB75.
In this data block, two tags with alength of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.
Two additional tags with alength of 16 Bits are created, whose values are
cyclically incremented in OB1.
The following graphic displays the programmed data block DB75.
m DB75 - 57_IEH\SIMATIC 400(1)\CPU416-1 H =] B3
Type Initial W¥Walue
0. STRUOCT
+0.0| (var_0O1 WORD WH1680 Value 1
+2.0| (Var_02 WORD WH1680 Value 2
+4.0| |var_03 WORD WE16HD S
+6.0| (Var_0O4 WORD WH1680 Inc 1
+8.0| (Var_0O5 WORD WH1680 Inc 2
=10.0 END_STRUCT _l
oY
5 Save the block and load it into the PLC. Thisis done via the toolbar button
displayed below. Note that loading to the CPU module is only possible while the
operating mode switch is set to STOP or RUN-P.
Download
6 Programming the OBL1.
Open the block in the program LAD/STL/SCF.
First, two valuesin the DB75 are added and then stored again in DB75.
Hetzwerk 1: addition
Adding two 1l6-Bit WValues
The result iz =tored in anocther
16-Bit value
0PN DE 75
L DEW D
L DEW 2
+1
T DBEW 4
Next, avaluein the DB75 is incremented every second.
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Step G: Creating the STEP7 Program

Hetwork 2: Second Cycle

Feneration of a second cycle at M 0.0

AN M o.o
L S5T#1S

aD T 1
A T 1

= M o.o

Counting a walus in a second cycle
at 10000, reset to O

AT M o.o

JZ MO0l

L DET =]

L 1

+I

T DETT =]

L 10000

<I

JC MO0l

L 1]

T DET &
MOO01l: NOP a

Finally, avalue in the DB75 isincremented every time the OB1 run.

Network 4: Counting in the cycle time

Counting a value each time the OB is executed
At 10000, reset to O

L DEW B

L 1

+I

T DETW g

L loo0n0

<T

JC MO0Z

L 0

T DEW 8
MOOZ: NOF 0

7 Save the block OB1 and load it into the PLC. Thisis done viathe corresponding
buttons on the toolbar.

This compl etes the creation of the STEP7 project and it can now be run. Exit the
program LAD/STL/SCF.
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H: Testing the STEP7 Program

Step H: Testing the STEP7 Program
1 Testing the program with the STEP7 software.
For this purpose, atag tableis created. Thisis done in the SMATIC Manager via
a JEjR on the entry of the configured CPU module and then selecting Target
System —* Monitor/Control Tag from the pop-up menu.
E@ W [E0it (Bt
EI" EFI:_: [ty [Ctr|+ 5
ﬁ B Bazte [EErls
Delete Del
Inzert Mew Object 3
FLC 4 CPU Meszages..
Options R Dizplay Farce Walues
A abikor M o ”l,.l W anables
Brirt b onitort odify W anabl
tdodule Inf tio...
Object Properties... Alt+Feturn ° ue. FMEtEn
Special Object Properties 2 Operating Mode... Lkl
2 Clear/Rezet. .
Set Date and Time. ..
Sawe Rakd to ROkM..
Diagnose Hardware
2 An editor for creating and using a tag table will be displayed.
The following shows a completed tag table. In thistable, enter al tags created in
the DB75.
Y2 @Variable Tablel ONLINE o [m]
I hodre=ss I Sytabo 1 I Monitor Format |Monitor Value I Modify ‘Ualuel
DE7S.DEW a] - LEC 12 12
DE7S.DEW 2 - DEC 12 1z
DE7S.DEW 4 - DEC 24
DE7S.DEW -1 - DEC 5254
DE7S.DEW =1 - DEC 5547
3 Monitoring the current tag values.
By clicking on the toolbar button displayed below, the current values of the
corresponding tags in the PLC are displayed in the column Satus Value.
|M|:|nit|:|r [according to trigger]l
Controlling the tag values.
Values can be entered in the column Control Value. By clicking on the toolbar
button displayed below, these values will be written to the corresponding tagsin
the PLC.
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Step

H: Testing the STEP7 Program

Note that tags can only be controlled while the operating mode switch of the
CPU moduleis set to RUN-P.

Bl

|M|:u:|if_l,l [according to trigger]|

The created tag table can now be saved.

In this sample, the table is saved under the name VAT1. After checking the
program in the PLC, the tag table can be closed. This concludes the configuration
of the STEP7 project and the SMATIC Manager can be exited.

i YA
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6.3 Creation of the WinCC Project WinCC_S7_PB

The following description details the configuration steps necessary to create and start up the
WinCC project WInCC_S7_PB.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WInCC_S7_PB:

e A: Creating the WinCC Project
» B: Creating the Connection

* C: Creating the WinCC Tags

e D: Creating the WinCC Screen

A: Creating the WinCC Project

Step

A: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Smatic —® WnCC —
Windows Control Center.

WinCCE =plorer

Thiswill display the WinCC Explorer.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.
Exit the dialog box by clicking on OK.

WinCC Explorer EH |

— Create a Mew Project

%ﬁ. = Multi-User Project
=l Py

A5 © Muli-Cient Project

% " Open an E sisting Project
Canzel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WinCC_S7_PB.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects
Project Mame:

Folder Cancel |
|win|:|:_s 7_FE [.]
[wiCC_S57_0PC) Help |
. [winCC_S7_IES] —
Mew Subfolder: [WinCC 57 IETCR]
[winCC_s7_PB [winCL_57_OPC]
Y'ou can uge thiz dialog box

ko create a new WinCC ;
project, Dirizve:

= j

B: Creating the Connection

6-32

Step

B: Creating the Connection

1

The new project will be displayed in the WinCC Explorer.

Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.

E"'H]HII :
“5 Intemal tags IR

Find...

FProperties
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Step B: Creating the Connection
2 The dialog box Add New Driver will be displayed.

Thisdialog box lists all communication drivers that can be installed. For the
communication to the SMATIC S7, the driver SMATIC S7 Protocol Suiteis
required. Select thisdriver from the dialog box. Exit the dialog box by clicking

on Open.
Add new driver. E |
Loak im: I'a Bin j | ﬁl
1 ccTlg . SIMATIC 55 PMC Profibusz. chn
1 PDLCache . SIM.-’-‘-.TIE 55 Frofibus FDL u:hn
] OPC.chn -

] SIMATIC 55 Ethernet Layer 4.chn . TIEth chr
(8] SIMATIC S5 Ethemet TF.CHN
SIMATIC 55 PMC Ethemet.chi

K [+

File narne: ISIM.-‘l'-.TIE 57 Protocol Suite CHH Open I
Filez of lype: I'W'inEI: Commurication Crriver [*.chn) j Cancel |

3 The newly added driver SMATIC S7 Protocol Suite will be displayed as a sub-
entry to Tag Management.

The driver contains eight different channel units. To operate a computer with two

CP 1413 communication processors, two channel units for the PROFIBUS are
available.

In this sample, the channel unit PROFIBUS s used. Create a new connection for

this channel unit by JEjR on PROFIBUS and then selecting New Driver
Connection from the pop-up menu.

B m, SIMATIC S7PROTOCOL SUITE
----- [ndustrial Ethernet

----- [rdustrial Ethernet [11]

..... F

..... PR |:| FI B |_| 5 Mew Driver Connection. .
----- Slot PLC Swyztern Parameter
----- TCRAR
Eind...
Bazte
Froperties
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Step

B: Creating the Connection

The properties dialog box of the connection will be displayed.

In the General tab, the Name of the new connection is entered. In this sample,
thisisS7_PB_01.

Click on the Properties button to define the connection properties.

Connection properties |

General I

Mame:  [S7_PB_O1

Unit  |PROFIBUS =

Server List

FIPWiSH

&

k. Cancel Help
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Step B: Creating the Connection

5 The dialog box Connection Properties will be displayed.

In the Sation Address field, the address that has been set for the communication
processor CP 443-5 BASIC is entered. For this sample, thisisthe Address 3.

Additionally, the Rack Number and Slot Number of the CPU module to be
accessed must be entered. Make sure that the values of the CPU module are
entered here and not the values of the communication processor.

Close the dialog box by clicking on OK.
Connection Parameter - PROFIBUS |

Connection I

— 57 Mebwork, Address
Station Address:

Segment-lD II:I
Back Mumber: IEI
Slot Humber: I3

[ Sendfreceive raw data block

Connection Resource: IEIE

Cancel | Help |
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Step

B: Creating the Connection

Setting the system parameters of the PROFIBUS channel unit.
These settings are made in the System Parameters dialog box, which is accessed

viaa JEjR on the PROFIBUS entry and then selecting System Parameters from
the pop-up menu.

In the Channel tab, various settings pertaining to the communication and
monitoring a communication can be made. These settings will apply to all
channel units of the communication driver.

System Parameter - PROFIBUS |

Charnel |L|nit |

These parameters are valid for all unitz local to the computer!

— Cycle formation

¥ Use cyclic read service of PLC

— Lifebeat monitoring
V¥ Activate I B0 Interval I 30 Monitoring intereal

— kanitaring of CPU-stop

v Actvate

Cancel | Help |
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Step B: Creating the Connection
7 In the Device tab, the access point used by the connection to accessthe PLC is
specified.
By default, the access point CP_L2_1: is set. Previously, the communication
processor CP 5412 A2 has been assigned to the access point CP_L2_1: inthe
program Setting the PG/PC Interface. If you want the access point to be set
automatically, make sure that the correct one is being used, especialy if multiple
communication processors are used.
Close the dialog box by clicking on OK.
System Parameter - PROFIBUS |
Channel  Unit |
— Select logical device name
CP-Type/Busz Prafile: IF'FH:IFIBLIS
Logical device name: IEP_L2_1: j
[T Set automatically
—Job processing
[ “rite with pricrity
Cancel | Help |
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C: Creating the WinCC Tags

6-38

Step

C: Creating the WinCC Tags

1

Creation of the WinCC tags required for the sample.

Thisisdoneviaa JEjR on the newly created connection S7_PB_01 and then
selecting New Tag from the pop-up menu.

=- El, SIMATIC 57 PROTOCOL SUITE

[nduztrial Ethernet

Indusztrial Ethernet [11]

- Il P

Mamed Connections

El PROFIELIS

= JJl PROFIBLS 1) e Groue..

- Il siotPLC e Iz

- gl TCRAP Fird...
[t
[Copy
Paste
Delete
Properties
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Step

C: Creating the WinCC Tags

The properties dialog box of the tag will be displayed.

In the sample, the Name of the first tag is S16x_S7PBOL1 01. Thetag is of the

Sgned 16-Bit Value data type. Click on the Select button to set the Address of the

new tag.

Tag properties

General I Limitz/F eporting I

— Properties of Tags
Hame: BN
Datatype - [Signed 16-bit value =]
[Lemmmthn |2—
Addrezs: I
adapt farmat; I ShortToSignedwiord j
] Brojectwide update €7 Computer! oeal update
[ Linear scaling
= Frocess Yalie Hange [agvalue Hange
From I From I
Tia | Tia |

] Cancel Help |
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Step C: Creating the WinCC Tags
3 The dialog box Address Properties will be displayed.
Set DB as the Data Range and the value 75 as the DB No.. Set Word in the
Address field and the value 0 in the DBW field. Close the dialog box by clicking
on OK. The properties dialog box of thetag is also closed by clicking on OK.
Thejust created tag is addressed in the range of the PLC, where the first of the
two valuesto be added is located.
Addresz properties |
Address |
— Deszcription
LCrU I vI
Data BE =] pENe [75
Address IWDrd j
DEww IEI [Lermtt |1
[T Quality Cade
Cancel | Help |
4 Creation of the remaining WinCC tags required.
Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.
I M arne | Type | Parameters |
T4 S16x_STPROT_O1 Sigred 16-bit value DE7E.DW0
}516% STPBOT_D2 Sighed 16-bit value DE7E.DW2
T}516: STPBOT_03 Sigrned 16-bit value DEYS.Diwd
T}S16: STPEO1_04  Signed 16-bit value DE7E.LwWE
3516 STPRO_0S Signed 16-bit value DBE7S.DWE
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D: Creating the WinCC Screen

Step

D: Creating the WinCC Screen

1

Creation of a WinCC screen in which the previously created tags are visualized.

Open the Graphics Designer editor vianEjR and then selecting Open from the
pop-up menu.

5 Designe
Copen

Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library

...... -ﬁ- Graphic

Fird...

Froperties

Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl
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Step

D: Creating the WinCC Screen

After placing the I/O Field on the screen, its Configuration dialog box will be

displayed.

In the Tag field, set the tag S16x_S7PB01 01 viathe button displayed below.

Leave the Update of the tag at 2 s. Keep the default settings for the remaining

options. Close the dialog box by clicking on OK.
|

1/0-Field Configuration

Tag: |s1 Bx_57PBO1_O1 :ll

|Ipdate: IE %

]

— Type

© Output T Input ¥ Eath

— Farmat
Fant Size... 12

Font Mame... Arial

Pl

Cancel |

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then

select Properties from the pop-up menu.

'mcu; Dl

- - LCopy Chrl+C
Duplicate

E Pazte Ctrl+

Delete Drel

Cuztomized object

Group object

k

Linking...
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Step

D: Creating the WinCC Screen

The dialog box Object Properties will be displayed.

On the left side of the Properties tab, select the entry Output/Input. Viaa "'/EjD
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0 Field to display signed values with a maximum of 5
digits.

: Object Properties EHE

-w|y|g| 140 Field j

Propertiez I Events |

=-1/0 Field ttribube | Static | Dynamic | Cur...| L.
o Geomety Field Type 140 Figld O
Colors Output ¥alue 0.000000e+000 ! S16x_STPEOI_OM 23 O
Styles D ata Format Decimal
Font Output Format
Flashing Apply on Full No
Mizcellaneous Apply on Exit Hio
Lirniits Clear on Mew lnput  Wes
OutputfInput Clear on Invalid Input Mo

Hidden Input Mo

cicicieicl
noooo

Creation of four additional I/O Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/0 fields.

Save the screen.

In the sample project, the screen is saved under the name com_S7PB_01.pdl. The
screen can be switched directly to runtime from the Graphics Designer viathe
button displayed below.

B

If the screen isin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

Iﬁ“ WinCC-Buntime -

Communication
SIMATIC S7 Protocol Suite - PROFIBUS

Inc1:

Inc 2:
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Step

D: Creating the WinCC Screen

If there is no connection to the PLC, the I/O Fields will be displayed grayed ouit.
In this case an error is present at some point of the communication connection.

WinCC Communication Manual
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6.4 Diagnosis of the Communication Connection

The following describes the options available for diagnosing the communication connection
between the WinCC project WInCC_S7_PB and the SIMATIC S7 station.

A diagnosis of the sample according to this description makes only sense, if the checks
listed below have been completed successfully.

Startup of the Communication Processor CP 5412 A2

* E: Testing the Communication Processor

Creation of the STEP7 Project S7_PB

» F: Testing the Hardware Configuration
* H: Testing the STEP7 Program
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Setting the PG/PC Interface

Step Setting the PG/PC Interface

1 Diagnosis of the communication connection via the program Setting the PG/PC

Interface.

Setting the PG/PC Interface.
]
(=111 i
Setting the PG/PC
Interface

This program is accessed viaStart — Settings — Control Panel —

Setting the PG/PC Interface [¥5.0]

Aooess Path |

Accezs point of application:

2 The program Setting the PG/PC Interface will be displayed.

Select the interface CP 5412 A2 (PROFIBUS). Make sure that the assignments
between access points and the interfaces are not changed. The diagnosis of the
communication connection is started by clicking on the Diagnostics button.

|CP_L2_1: - CP541242(PROFIBUS)
[for CPE41242 SIMATIC NET)

|nterface parameter zet wzed:

II:F'541 282[PROFIBUS) <Active: Properties... |
<Mone: Diagnostics...
CP541282[PROFIBLIS] <Actives C |
TCRAR -» DEC PCI Fast Ethernet ... =0y

[Helete |

[Configuration of your Communications

Proceszor CF 5412 [42] for a

FROFIBIIS-M ebwork)

Interfaces
|7 Irztall... |

=]|

Ok, |

Cancel | Help
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Step Sett

ing the PG/PC Interface

3 The

The

dialog box Smatic NET Diagnostics will be displayed.

dialog box can be exited by clicking on OK.

SIMATIC HNET diagnostics

FMS Protocol | FMS Trace | Read DP Datsbases | DP-RéM
FROFIEUSAMPI Metwark Diagrnostics I S7 Protocol | 57 Trace

— Statuz

Test |
Station address: I

Bus parameters:

0K =
)

=

e
— Bus Modes

0123456789 10111213141516171819

I I 2 2 ottt ot o o
arrrrererrrrrrrrrrrrrr
wrrrercrrrrererrrrrrr
srrrrrrrrrrrrrrrerrrrr
mrrrrrrrrrrrercrcrrrrr
mrrrerrrrrrrrercrrrrr

C:lntnininininln Key

[ Station paszive
W Station active
[¥ Station active ready

From the PROFIBUS/MPI Network Diagnostics tab, the diagnosis of the
communication connection is started by clicking on the Read button. This will
display all stations accessible on the bus. For this sample, the address 2 of the
communication processor CP 5412 A2 as well as the address 3 of the
communication processor CP 443-5 BAS C must be marked as occupied.

]|

] | Cancel | Apply | Help
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NCM S7 PROFIBUS Diagnosis

Step NCM S7 PROFIBUS Diagnosis

1 Diagnosis of the communication connection viathe program NCM S7
PROFIBUS Diagnosis.

Thisprogramis started viaSart —® Smatic —® STEP7 —2 NCM S7
PROFIBUS —® PROFIBUSDiagnosis.

iR

C

MCH Profibus
Diagrhoze

2 A dialog box for specifying the module to be accessed will be displayed.

In this sample, the communication processor CP 443-5 BASC in dot 4 isbeing
accessed. Thetarget station is accessed viathe MPI interface of the CPU module
with the address 2. Y our system might use different settings.

Exit the dialog box by clicking on the OK button.

@HEH S7 PROFIBUS Diagnostics : Online Path !EI

YWhich module do vou want to access?

— Pozition of the module

Back #  Slak 1] 4

— Address of the destination station

Attachment of the destination station

MPI/PROFIEUSAAUTO j
Mode addresz: |2
Router: I [Mare)] j
[{ode address: I

S subnet ] [ af destination netwu:urk:l 'I

Cancel | Help
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Step NCM S7 PROFIBUS Diagnosis
3 The dialog box NCM S7 PROFIBUS Diagnosis will be displayed.
The CP Information tab displays general information about the communication
processor. Among other things, the Network Address configured with the STEP7
software is displayed.
@HCH S7 PROFIBUS Diagnostics M= E3
PROFIBUS Modes |  PROFIBUS Bus Parameters | PROFIBUS Statistics | Options
CF Infarmatian I Diagriostic Buffer I Operating Mode I FOIL I FrdS
—Online Path
Interface: MPI/PROFIBUS/AUTO  Address of router:
57 Subnet 1D of the Address of destination
destination network: --- zkation network, attachment; 2
Rack: 0 Slot: 4
— General Module Information
CF Type: CP 443-5 Basic
CP Wersion: W01
Order Mumber: BEEF 443-5F<00-0=E0
Metwork Type: PROFIELIS
Metwork, Address: 3
— Statuz of the Module:
Operating Mode:  Run Cause: Ok
CP Change Cyc. Upd. On Update Help
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Step

NCM S7 PROFIBUS Diagnosis

The PROFIBUS Sation tab lists all communication stations that can be accessed
viathe PROFIBUS.

In this sample, these are the communication processors CP 5412 A2 in the
computer with the address 2 and the CP 443-5 BAS C in the PLC with the
address 3.

[E¥NCM 57 PROFIBUS Diagnostics M= 3
CP Infarmation | Diagnostic Buffer I Operating Mode I FOL I Frds I
PHOFIEUS Nodes ™| PROFIBUS Bus Parameters | PROFIBUS Statisics | Options

PROFIEUS Addr. | Fesponse on PROFIBUS |
actve

Cloge CP Change Cyc. Upd. On Update Help

WinCC Explorer

Step

WinCC Explorer

1

Diagnosis of the communication connection from the WinCC Explorer.

Switch the project WInNCC_S7_PB into runtime. Thisis done from the WinCC
Explorer viathe toolbar button displayed below.

The created WinCC screen com_S7PB_01.pdl can also be switched directly from
the Graphics Designer into runtime.

6-50
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Step WinCC Explorer

2 In the WinCC Explorer, adialog box for monitoring all configured connections

can be accessed viathe Tools —*  Satus of Driver Connections menu. This
menu point isonly accessibleif the project isin runtime.

Language...

Status of Driver Connections

Gibats af kb Een [ peration

3 The dialog box Satus - Logical Connections will be displayed.

Thisdialog box lists all configured connections. For this sample, only the
connection S7_PB_01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | Mame | Statuz | Tag read | Read regu... | T ag written | WTite regu... |
2 S7_PE_O1  OK 3755 I Il 0
— Update
™ Cyclic update [ |4 3 w 280 mz Update | Help

4 Another way to obtain information about the connection statusin general and
about the connection status of individual tagsis provided by Tag Management.

The status of a configured connection can be displayed as atooltip by simply
pointing the mouse on the connection in question.

| Mame | Parameters |
BAST PE_OT L230.0302

Statuz: OF
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Step

WinCC Explorer

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This alows you to detect errors concerning
an individual tag and not the entire connection.

| M ame | Type | FParameters |
516+ STPEOT_M Signed 16-bit walue DEFR.DWDO

Frocess walue: 34
Cuality: c0
Lasgt Change: 741493 2:50:18 PM

Channel Diagnosis

6-52

Step

Channel Diagnosis

1

Diagnosis of the communication connection via the program WinCC Channel
Diagnosis.

Start this program viaStart —* Simatic —® WinCC — Channel
Diagnosis.

E3

Channel Diagnogiz

The program WINCC Channel Diagnosis will be displayed.

The Channels/Connections tab displays detailed information about the status of
each configured connection. By default, the display is updated every second. The
update cycle can be changed in the input field located at the bottom.

-7 WinCC Channel Diagnosis

Channelz/Connections | Caonfiguration I
B+ SIMATIC 57 PROTOCOL SUITE Counters | Walue -

we 57_PB_OT State ready
Emor Code none
Error Count 0
Unit PROFIBUS
Device CPL2 T
FDU Size 480
Request Counter B
Fesponse Counter 28
Dwn Cycles 0
AS Cycles 1
P aw. A5 Cycles 32
ConhectionState ready
Connectionk stablishiode automatic
ForceConnectionState up o
ForceConnectiondddress projected
ProjectedConnectiondddress 12,300,302 LI

@ 1000 jl
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Step Channel Diagnosis
3 If a connection error is detected, the Error Code line in the right window half
will display a value specifying the error cause. Detailed information about this
error code is displayed by JEjR on the Error Code entry and then selecting Help
from the pop-up menu.
| Counters | " alue I
State dizconnected
4110
Error Eu:uur 1]
4 This opens the Online Help to WinCC containing a description of the
corresponding error code. Additionally, possible error causes are also listed.
< WinCC Online Help =] E3
File Edit Bookmark Ophtion: Help
Euntentsl Index I Find | Bachk I Print I o I B I
Error 4110 - L4_LOC_TIMEOUT
Connection could not be established. PLC rejects connection initialization.
» Configured wrong network address.
o PLC turned off.
® PLC not connected to bus ar bus system errar.
o Maximum number of permissible connections in the PLC exceeded.
WinCC Communication Manual 6-53

C79000-G8276-C156-01




Communication to the SIMATIC S7 via PROFIBUS 09.99

6-54 WinCC Communication Manual
C79000-G8276-C156-01



09.99 Communication to the SIMATIC S5 via Industrial Ethernet

7 Communication to the SIMATIC S5 via
Industrial Ethernet

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@SS_I EHst

The STEPS project we will create including the database file of the communication
processor CP 1430 TF.

WinCC_S5_IEH
The WinCC project we will create.
This chapter describes in detail the startup of a communication connection between a
SIMATIC S5 and WinCC. The communication connection is realized via the Industrial

Ethernet. The communication card CP 1413 used in the computer has its own CPU
onboard. Thiswill free the CPU of the computer from communication tasks.

Overview of the Structure of the Sample

SIMATIC 55 1150
[| I with CP 1430

[ Lo

Industrial Ethernet

PC with
CP1413

s ) s | s ||
[

o w—]

On the computer side, the connection to the Industrial Ethernet network is established via
the communication processor CP 1413. To install this communication processor in the
computer, the driver |E TF-1413, located on the SMATIC NET CD-ROM, is needed.

In the WinCC project, the communication driver SMATIC S5 Ethernet Layer 4 must be
installed. This communication driver is used to configure the connection to the SMATIC
5.

The PLC SIMATIC S5 115U is equipped with the CPU module CPU 944. The connection
to the network is established via the communication processor CP 1430 TF. For the
configuration of this communication processor, the communication package SINEC NCM
for COMsisrequired.
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Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication
connection:

» Startup of the Communication Processor CP 1413
e Creation of the STEP5 Project S5_|IEHst

» Creation of the WinCC Project WinCC_S5 IEH

» Diagnosis of the Communication Connection

Required Software

Name Description

SIMATIC NET Driver |E TF-1413 from the SMATIC NET CD-ROM for
the installation of the communication processor CP 1413.

STEP5 STEPS software for the creation of the STEPS project.

Communication package SNEC NCM for COMs for the
configuration of the communication processor CP 1430
TF.

WinCC WinCC with communication driver SMATIC S5 Ethernet
Layer 4 for the creation of the WinCC project and for the
configuration of the connection to the PLC.

Required Computer Hardware

Name Description

Communication Processor Communication processor CP 1413 to establish the
connection to the PLC’s communication processor.

Required PLC Hardware

Name Description
Rack Rack CR 700-3.
Power Supply Power supply PS951.
CPU Module CPU module CPU 944,
Communication Processor Communication processor CP 1430 TF.
7-2 WinCC Communication Manual
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7.1 Startup of the Communication Processor CP 1413

The following description details the configuration steps necessary to successfully start up
the communication processor CP 1413.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 1413:

e A: Mounting the Communication Processor in the Computer

B: Installing the Communication Driver
C: Installing the Communication Processor

» D: Assigning the Communication Processor

E: Testing the Communication Processor

A: Mounting the Communication Processor in the Computer

Step

A: Mounting the Communication Processor in the Computer

1

Check the selected jumper settings at the CP 1413.
During the installation of the CP 1413, its /O Range must be specified. The I/0O
Rangeis set viajumpers.

By default, the I/0 Range is set to 03E0-03E7. The settings 0100-0117 and 0390-
0397 are also possible. The following graphic illustrates the jumper settings
necessary for the various I/O Ranges.

I70 Area | 01. ‘ 03,

nioo-0107

@ 0390-0337 .| o=
_
— == 03E0-03E7 *— | =0

Mount the module according to the installation instructions. Among other things,
follow the steps for handling el ectrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.

For the communication card CP 1413, afree ISA dot in the computer is required.
After the installation of the CP 1413, close the computer’s case and start the
computer.
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B: Installing the Communication Driver

Step

B: Installing the Communication Driver

1

Installation of the communication driver |E TF-1413 from the SMATIC NET
CD-ROM.

After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.

Theinstallation of the software is started via the button displayed below.

i SIMATICMET ¢
: Software |nstallieren |

Follow the instructions of the installation program. On the Components page, the
check-box of the driver |E TF-1413 to be installed must be selected. Finish the
installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

O Autharsed W2.001 2 ME il
S|MAT|C C1IE PG-1413%5.1 17 ME
st IOIE 57141351 17 ME
SOﬁW&r@ﬂ% |E TF-1413% 5.1 17 ME
Josd |OIE SOFTHET PG Yal R ME

[ IE SOFTHET-57 BASIC Y31 5ME x|

— Dezcription

SIMATIC MET Industrial Ethernet TF-1413 W indows MT
Yersion 5.1

Read me

chaiemenshaimatic.net Browse. ..

— Desztination directory:

Fegured one: 17 MBute Available on o 513 MEBte

< Back | Mest » I Cancel |

C: Installing the Communication Processor

Step

C: Installing the Communication Processor

1

Install the communication processor CP 1413 via the program Setting the PG/PC
Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface
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Step C: Installing the Communication Processor

2 The program Setting the PG/PC Interface will be displayed.
The dialog box for installing a new interface is opened viathe Install button.
Setting the PG/PC Interface [¥5.0]
Access Path l

Accesz point of application;

|CP_H1_1: =]

[for CF1413  SIMATIC MET)

|nterface parameter zet used:

|<N|:une>

TCRAP -» DEC PCI Fazt Ethernet ..

Interfaces

] Cancel Help

3 The dialog box Install/Remove Modules will be displayed. The Selection field
lists al interfaces that can be installed. Among them will be the entry CP 1413, if
the communication driver has been installed previously as outlined in step B.

From the Selection field, select the entry CP 1413. The installation of the
communication processor is started by clicking on the Install -> button.

Install / Remove Interfaces

Selection: Inztalled:
TCPAIP -» DEC PCI Fast Ethernet ... Bo.

CP1413 [256k DP-RAM)
CF5411

CRo41 282

CFa511

CFaE11

MPI-154 Card

MPISA onboard =] 1] | H

|EF"I 413 Communications Proceszsor [Industrial Ethernet] for Programming Devices/FLs

LClose Help
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Step C: Installing the Communication Processor

4 The dialog box Resources - CP 1413 will be displayed.

The settings for the Memory Range, 1/0 Range and Interrupt have to be
specified.

The /0O Range has aready been determined via the Jumper Settings at the CP
1413.

Make sure that the assigned resources have not aready been taken by other
modules in the computer. Information about already taken system resources can

be obtained from the Resources tab accessed viaSart —= Programs —
Administrative Tools (Common) — Windows NT Diagnostics.
Close the Resources tab by clicking on OK.

Reszources - CP1413<Board 1>

Memory range: |00000000-000DFFFF = |

Input & output range: Q3EQO3ET =

[nterrupt request: 15 -
Direct memaory access:

# - Current hardware zetting
* - Pozzible canflict with ather hardware

Cancel Help
5 In the dialog box Install/Remove Modules, the Installed field will now contain the
entry for the CP 1413.
Exit the dialog box Install/Remove Modules via the Close button.
Install / Remove Interfaces
Selection: Inztalled:

CP1413 =
CP1413 [256k DP-RaM] TCPAP -» DEC PCI Fast Ethemet ... Bo.
CP541262
CPE511
CPSET1 <~ Remaye
MPI-154 Card
MPLSS onboard  7) 4] | ©

Besources. .

CP14713; Communications Processor [Industnal Ethernet] for Programming Devices/PCs

Help
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D: Assigning the Communication Processor

Step D: Assigning the Communication Processor
1 In the program Setting the PG/PC Interface, assign the access point CP_H1_1: to
the just installed interface.
The access point CP_H1 1: isthe default access point used by WinCC for the
communication viathe Industrial Ethernet. It has been created automatically
during the installation of the communication driver |E TF-1413.
In the field Access Point of the Application, set theentry CP_H1 1.. Inthefield
below, select the entry CP1413. This compl etes the assignment between the
access point and the communication processor.
Setting the PG/PC Interface [¥5.0) |
Azcess Path I
Acceszs point of application:
[CP_H1_1: > CP1413 =l
[far CF1413  SIMATIC MET]
Interface parameter set wzed:
|CP1413 " Properies. .
<Mones Diagnostics... |
TCFAP -» DEC PCl Fazt Ethernet ...
Copy... |
[Ielete |
[Configuration of wour Communications
Froceszar CF 1413 for an Industrial Ethernet
I etwark]
Interfaces
|V Irztall... |
] | Cancel | Help |
2 Setting the properties of the communication processor CP 1413.
The dialog box for setting the properties is opened via the Properties button of
the Setting the PG/PC Interface program.
The dialog box Properties - CP 1413 will be displayed.
In the Ethernet (MAC) Address tab, enter the Ethernet Address of the CP 1413.
In this sample, the address is 08.00.06.01.00.01, which must be specified during
the configuration of the Transport Connections for the communication processor
CP 1430.
WinCC Communication Manual 7-7
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Step

D: Assigning the Communication Processor

The Ethernet Addressis six Byteslong and structured as follows for SSEMENS
devices:

08.00.06: Thefirst six digits of the hexadecimal value correspond to the

number for SIEMENS.
01: The next two digits specify the range for SIEMENS.
0: The next digit signifies the SIMATIC system.

0.01: Thelast three digits correspond to the significant station address of a

SIEMENS device.

Properties - CPF1413

Ethemet(MAC)Address | 57 Protacol | Mode |

—Databaze

[ Activate TF

TF Databasze

Search ...

— Busparameter of |nduztrial Ethernet

Ethemet-Address: 05.00.06. 0. 00. 01

Pleasze build =% groups with bwo heradecimal characters,
separated by points, Example "01.23.45.67 83.48"

To activate the TF databaze, pleaze click checkbox 'Activate
TF".

]|

Cancel Standard Help

WinCC Communication Manual
C79000-G8276-C156-01




09.99

Communication to the SIMATIC S5 via Industrial Ethernet

Step

D: Assigning the Communication Processor

Exit the program Setting the PG/PC Interface via the OK button.

A dialog box will be displayed requesting the restart of the CP 1413.
Acknowledge this dialog box by clicking on OK, which will result in the restart
of the communication processor CP 1413.

This completes the installation of the communication processor.
Changed SIMATIC MET settings |

ou changed vour SIMATIC MET settings.

To activate the changes,
a restart of the parameter zettings iz necesszan,.

Fiestart row?

Cancel |

E: Testing the Communication Processor

Step E: Testing the Communication Processor
1 Check the proper installation of the communication processor CP 1413 viathe
program Setting the PG/PC Interface.
This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.
[_1j
[ 1] I
Setting the PG/PC
Interface
WinCC Communication Manual 7-9
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Step E: Testing the Communication Processor

2 The program Setting the PG/PC Interface will be displayed.

Select the interface to be checked. In this case, select the entry CP 1413. Make
sure that the assignments between access points and the interfaces are not

changed.
The check for a proper installation is activated by clicking on the Diagnostics
button.

Setting the PG/PC Interface [¥5.0] |

Accesz Path I

Accesz point of application:
[cPH11 > CP1a13 |
[for CP1413  SIMATIC MET)

Interface parameter set uzed:

IEF'1 413 <Activesr Properties. .. |
<Mones i Diagnostics...
TCRAP -» DEC PCl Fazt Ethernet .. Copy.. |

Welete |

[Caonfiguration of pour Communications
Proceszsar CF 14713 for an Industrial Ethernet

Metwork)

Interfaces
|V Irstall... |

k. | Cancel | Help |
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Step

E: Testing the Communication Processor

The dialog box Smatic NET Diagnostics will be displayed.

In the |IE Network Diagnostics tab, the diagnosisis started via the Test button.
The result of the diagnosis will be displayed immediately following.

If the result of the diagnosis is positive (correct installation), the dialog box can
be exited with OK. In this case, the program Setting the PG/PC Interface can also
be closed by clicking on OK. The configuration of the communication to the S5
viathe Industrial Ethernet is continued in the following section.

However, if the result of the diagnosisis negative (incorrect installation), the
error must be localized and corrected. Troubleshooting procedures are described
in the section |Isthe Communication Module in the Computer operational ?.

SIMATIC HNET diagnostics Ed |

S7Tiace | SRPiotocol | SRTrace | DPRaM
IE Metwiork Diagnostics | 57 Pratocal

— Statuz

Test | OF. ]
Firrmare wersion: Il"."hl 81130719938 MoIs: Ir'II:It active

Ethemet address: |08.00.08.01.00.01

[

— Buffer Statiztic:s
Mo, Size  Total Free  Max Request Reect

1 32 240 240 0
2 a0 240 237 a0
3 128 k0 B0 0
4 256 B0 60 0
5
E

512 B0 58 13

1]
4
1]
1]
3
1024 A0 a0 1] n

oOoOooo o

— TF Application Aszociations
M ame Status Feazon

Cancel Smply Help
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7.2 Creation of the STEP5 Project S5_IEHst

The following description details the configuration steps necessary to create and start up the
STEPS5 project S5_|EHSst.

Overview of the Configuration Steps

The following lists the configuration steps necessary to creste the STEPS project S5_|EHst:
e A:Instaling the Hardware and Software

e B: Creating the STEP5 Program
» C: Configuring the Communication Processor
e D: Starting up the PLC

A: Installing the Hardware and Software

Step

A: Installing the Har dware and Software

1

Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS 951, the CPU
module CPU 944 and the communication processor CP 1430.

Establishing the connection from the programming device to the programming
interface of the CPU module.

Establishing the connection from the communication processor CP 1413 in the
computer to the communication processor CP 1430 in the PLC.

Installing the communication package SINEC NCM for COMs from the
corresponding installation disk. This communication package is required for the
configuration of the communication processor CP 1430.

The installation disk contains the program file install.exe. Start this program.
Follow the instructions of the installation program and complete the installation.

Inztall eme

B: Creating the STEP5 Program

Step

B: Creating the STEP5 Program

1

Creation of a new project with the STEP5 software.

Start the STEP5 software. From the Object — Project —* Settings —
Pagel and Page2 menus, define the settings for the new project. In the Program
Filefield, specify the name of the new program file to be created. In this sample,
the name S5_IEHST.SED is used. Only the first six characters of the file name
can be changed by the user.

Creation of adata block.

In STEP5, this is accomplished viathe Editor —* Data Block —® menus of
the programfile.

As the name of the data block, this sample uses DB5.

7-12
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Step

B: Creating the STEP5 Program

In this data block, two tags with a length of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.
One additional tag with alength of 16 Bitsis created, whose valueis cyclically
incremented in OB1.

The tags created in the data block DB5 are visualized in the WinCC project. To
do so, WinCC tags with corresponding addresses are created there.

The following graphic displays the programmed data block DB5.

00 =] O L1 i ) B3 ek (1
o5 o on oo G oo oo oo o
O T R TR T

Creation of a program block for the communication.

The communication to WinCC via the communication processor CP 1430 is
carried out by calling the data handling blocks SEND and RECEIVE. For the
SIMATIC S5 115U PLC used in this sample, these are the blocks FB244 and
FB245. These blocks must be called once every program cycle. Asthe request
number A-NR, 0 is assigned to these blocks to allow execution of the Send All
and Receive All functions.

In this sample, the data handling block calls are carried out in a program block,
which is called in the OB1.
In STEP5, the creation of a new program block is carried out viathe Editor —

STEPS5 Block — menus of the program file. As the name of the program block,
this sample uses PB5.

PB 5

METZWERK 1 won 1 CP1438 Communication
:SPA FB 244

NAME :SEND
H K

SEND ALL

naa . aEa
a0a . Bsea
4 168

NN
800 . 8s8ea
+a
+a

1684
RECEIVE ALL

Y B0d.80a
a0a .. Bea
4 165
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Step B: Creating the STEP5 Program
4 Creation of afunction block, which makes available the functionality of the
sample program.
Two values stored in the DB5 are added and the sum again stored in the DB5.
Additionally, avalue stored in the DB5 isincremented every program cycle. If
this val ue reaches 10000, it is reset back to 0.
In STEPS, the creation of anew function block is carried out viathe Editor —
STEP5 Block —* menus of the program file. As the name of the program block,
this sample uses FB6.
FB ]
NETZWERK 1 von 1 Add and Increment
NAME :ADD_ING
H | 5 Add Values
:L 8
:L 1
:+F
:T 2
EL 3 Increment Ualue
S
:SFB
E% Set B if 180AA iz reached
:BEA
L
:L
:+F
:T
:BE
5 Creation of the OBL1.
In the OBL, the previously created blocks PB5 and FB6 are called.
OB 1
HETZHFRK 1 von 1 Communication Manual
ESPI’I PB 5 Communication
:SPA FB 6 Add and Increment
NAME EHDDCNT
:BE
6 Creation of the startup blocks.
During the startup of the PL C, the communication processor CP 1430 must be
synchronized. Thisis done by the data handling block SYNCHRON. For the
SIMATIC S5 115U PLC used in this sample, thisis the block FB249.
0B 21
METZWERE 1 von 1 Synchronize CF 1438 TF
:SPA FB 249
NAME :SYWCHRON
SSNR : KY G060, 008
BLGR = KY 800,888
PAFE : MBE 118
:BE
7 Loading the STEP5 program into the PLC.

In STEP5, thisisdoneviathe Object —* Blocks —* Transfer —® PLC
File menus. In the Selection field, the option All Blocks must be selected to load
all previoudly created blocksto the PLC.

WinCC Communication Manual
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C: Configuring the Communication Processor

Step

C: Configuring the Communication Processor

1

Start the communication package SNEC NCM for COMs to configure the
communication processor CP 1430.

From STEP5, start the communication package viathe Change —* Additional
— SINEC NCM for COMs menus.

This will open the communication package SSNEC NCM for COMs.

If no database file is set, the Basic Settings entry mask will initialy be displayed.
This entry mask can also be opened viathe File — Select (or Init. — Edit)
menus.

In the CP Type field, indicate the type of communication processor used. Viathe
F8 function key, one of the available communication processors can be set.
Select the CP 1430. Set the Status field to OFFLINE FD viathe F8 function key.
This stores the configuration made in the program to a database file. In the
Database File field, specify the name of this database file. This name hasto start
with the letter A. For this sample, the name AS5_|EH.DAT is used for the
database file.

The settings made in the Basic Settings entry mask are applied via the F7
function key.

Grundeinstellungen

Art des CP A P1438 Status = NIIALTANI]
Datenbhasisdatei HEH BN S5 TEH.DAT

Dokumentation : Schriftfuss E
Druckerausgahbe i

Druckerdatei = H HENOMNAME! ;Y 1§
Schriftfussdatei = HENONAMEF1 My, 0

-
7 UEBERN. 8 AUSUAHL

WinCC Communication Manual 7-15

C79000-G8276-C156-01




Communication to the SIMATIC S5 via Industrial Ethernet 09.99

7-16

Step C: Configuring the Communication Processor
3 The settings for the basic initialization of the communication processor must be
made.
They are entered in the Basic Initialization entry mask. Thisentry mask is
opened viathe Edit — CP Init. menus.
In the MAC Address (HEX) field, the Ethernet address of the communication
processor CP 1430 is specified. In this sample, the address 080006010000 has
been entered. This addressis one of the parameters that have to be set during the
creation of the connection in WinCC.
The remaining settings can be seen in the following graphic. The settings made in
the Basic Initialization entry mask are applied viathe F7 function key.
COM 1438 TFHSH
CPF Grundinitialisierung Quelle: H:AS5_IEH.DAT <OFFLINE>
MAC Adresse CHEXD =
SIMATIC Spezifika :
Basziz—SSNR :
Schnittstellen—
kommunikation <P~ ~R> :
SENR—Offset 8
Informative Parameter :
Speicherart 8 Datenbasisgroesse @ [E! KB
Baugruppenkennung = CP1438TF
Firmware—Uersion = Erstellungsdatum =
Anlagenbezeichnung B
Wy g § g _§ I
1 2 3 4 5 [ 7 UEBERN. 8 AUSWAHL
4 Creation of the transport connections.

Thisis done in the Transport Connection entry mask. This entry mask is opened
viathe Edit — Connections — Transport Connections menus.

Two connections are needed: One processes the write requests of WinCC, the
other one the read requests of WinCC. The PLC is set to passive for both
connections by entering P in the Active/Passive field.

For the connection used to process the read requests from WinCC, this sample
keeps 1 as the value of the request number ANR. In the Request Typefield,
FETCH is specified. In the Transport Addresses area, TSAP with PLC_FETCH is
set for the Local Parameter in ASCII-Code, and TSAP with CC_FETCH for the
Remote Parameter. The remote parameter also requires the specification of the
Ethernet addressin the MAC Address field that has been entered for the
communication processor CP 1413 in the computer. In this sample, the address
080006010001 has been set during the installation of the communication
processor CP 1413.

By hitting the F3 function key, the parameters for the next transport connection
can be entered. This transport connection will process the write requests of
WinCC. In this sample, the value 2 for the request number ANR is kept. In the
Request Type field, RECEIVE is specified. In the Transport Addresses area,
TSAP with PLC_RECVE is set for the Local Parameter in ASCII-Code, and
TSAP with CC_RECVE for the Remote Parameter. For the remote parameter,
also enter the Ethernet address of the communication processor CP 1413 from
the computer.
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Step

C: Configuring the Communication Processor

The connection parameters just defined must also be set during the creation of the
connection in the WinCC project. For the TSAP values set, note that thereis a
difference between an entered blank space and no entered character. Always
check the hexadecimal code.

The settings made in the Transport Connection entry mask are applied viathe F7
function key.

COM 1430 TFJES
Transportverbindung Quelle: H:AS5_IEH.DAT <OFFLIME>

SSNR—Offset - a ANR
Auftragsart HEFET CH Aktiv/Passiv CA/P> @ [f

Prioritaet I | Read Alrite (J-ND : i
Anzahl der Auftraege pro TEAP : 1 i |

Transportadressen =

lokale Parameter = ferne Parameter :

MAC—Adresse C(HEX) HAE HHAG6 A1 AAA1
TSAF (ASC) - [HEISTH] TEAF (ASC) - EElISIH]
RGO ] 47 5F 46 45 54 43 48 R DI 43 5F 46 45 54 43 48
TSAP-Laenge= } TEAP-Laenge: |

W g .y 4§ g 4§ g 43
1 +1 2 -1 3 EINGABE 4LOESCHEN 5 6 7 UEBERN. 8 AUSWAHL

Loading the configuration data of the database file to the communication
processor CP 1430.

Thisisdoneviathe Transfer — FD->CP menus. The configuration data can
only be uploaded while the communication processor is in the STOP operating
mode.

ransfer

|
—>*FD
FD—gemory Card
Memory Card—>Fii
Memory Card Egeschen
|

CP 143 Datenonuverter:

D: Starting up the

PLC

Step

D: Starting up the PLC

1

Starting the individual modules of the PLC.

Previoudy, the STEP5 program and the database file of the communication
processor CP 1430 must have been loaded to the PLC.

First, the operating mode switch of the communication processor CP 1430 is set
to the RUN position. The status LEDs RUN and STOP will light up at the
communi cation processor, indicating that the module has not be synchronized.

Next, the operating mode switch of the CPU module is set to the RN position.
During the startup of the CPU module, the communication processor is
synchronized by the startup block. The communication processor’s status LED
STOP go out. At the CPU module, only the status LED RN will be illuminated.
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7.3 Creation of the WinCC Project WinCC_S5_IEH

The following description details the configuration steps necessary to create and start up the
WinCC project WInCC_S5_|EH.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WINnCC_S5 |EH:

e A: Creating the WinCC Project
» B: Creating the Connection

* C: Creating the WinCC Tags

e D: Creating the WinCC Screen

A: Creating the WinCC Project

Step

A: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer isstarted viaStart — Simatic —® WnCC —*
Windows Control Center.

WinCCE =plorer

Thiswill display the WinCC Explorer.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.

Exit the dialog box by clicking on OK.

WinCC Explorer EH |

— Create a Mew Project

%ﬁ. = Multi-User Project
=l Py

A5 © Muli-Cient Project

% " Open an E sisting Project
Canzel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WInCC_S5 |EH.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects

Project Mame: Folder Cancel

_ Coneel |
|win|:|:_55_|EH L]
_ b |

Help

Mew Subfolder:

IWinEE_SE_IEH

Y'ou can uge thiz dialog box
ko create a new WinCC ;
project. Diriwe:

= j

B: Creating the Connection

Step B: Creating the Connection
1 The new project will be displayed in the WinCC Explorer.
Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.
- Wi .
IR NP dd New Driver...
Find...
FProperties
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Step B: Creating the Connection

2 The dialog box Add New Driver will be displayed.

Thisdialog box lists all communication drivers that can be installed. For the
communication to the SMATIC S5 viaIndustrial Ethernet, the driver SMATIC
S Ethernet Layer 4 isrequired. Select this driver from the dialog box. Exit the
dialog box by clicking on Open.

Add new driver. E |
Loak im: I 3 Bin j | ﬁl i =
1 ccTlg SIMATIC 55 PMC Profibusz. chn
1 PDLCache SIMATIC 55 Profibus FDL.chi
] OPC.chn SIMATIC 57 Protocal Suite. CHM

1S IMATIC 55 Ethernet Layer 4.chin
(8] SIMATIC S5 Ethemet TF.CHN
SIMATIC 55 PMC Ethemet.chi

K [+

File narne: ISIM.-‘l'-.TIE 55 Ethernet Layer 4.chn Open I
Filez of lype: I'W'inEI: Communication Dinver [*.chi) j Cancel |

3 The newly added driver SMATIC S5 Ethernet Layer 4 will be displayed as a sub-
entry to Tag Management.

The driver contains two channel units. The second channel unit is needed if two
CP 1413 communication processors are operated in the computer.

A new connection for the Sb-Transport (CP1413-1) channel unit is created by

JEjR on S5-Transport (CP1413-1) and then selecting New Driver Connection
from the pop-up menu.

] TIEth.chn

= E.l' SIM.E‘-.TIE SEETHERMET LAYER 4

..... T[j“ FII |rr || F'1 -1-1 - = -
. 55 Transport [CP1413- Mew Driver Connechion. ..
System Parameter
Find...
Paste
Properties

7-20

WinCC Communication Manual
C79000-G8276-C156-01



09.99 Communication to the SIMATIC S5 via Industrial Ethernet
Step B: Creating the Connection
4 The properties dialog box of the connection will be displayed.
In the General tab, the Name of the new connection is entered. In this sample,
thisisS5_|EH_01.
Click on the Properties button to define the connection properties.
Connection properties |
General I
Mame:  [SE_IEH_01
Uit [35Transport [CP1413-1) <
Server Ligt
k. Cancel Help
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Step

B: Creating the Connection

The dialog box Connection Properties will be displayed.

In the Transport Connection tab, the parameters of the desired communication
connection are defined.

In the PLC Ethernet Address field, the Ethernet address specified for the PLC is
entered. In this sample, the address 080006010000 has been defined during the
configuration of the communication processor CP 1430.

In the READ Function area, the connection settings for reading data from the
PLC are made. In order for WinCC to request the data actively, the radio-button
Fetch Actively, Request Type of the Partner is READ-PASS VE must be selected.
For the local and remote TSAPS, the values defined during the creation of the
transport connections for the communication processor CP 1430 are entered. In
this sample, the value CC_FETCH is entered in the Local TSAP field and the
value PLC_FETCH in the Remote TSAP field.

In the WRITE Function area, the connection settings for writing datato the PLC
are made. In this sample, the value CC_RECVE is entered in the Local TSAP
field and the value PLC_RECVE in the Remote TSAP field.

The parameters that have just been set were defined during the configuration of
the transport connections for the communication processor CP 1430.

Close the dialog box by clicking on OK. Also close the Connection Properties
dialog box by clicking on OK.

Connection parameters Ed |

Tranzport Connection |

Ethernet Address Controller IDEDDDEE” 0ooo

—READ Function

¥ Fetch Active, Feguest Type of remate PLC iz READ-PASSIVE
™ Fetch Passive, Feguest type of remote PLE is 'WRITE-ACT IVE

Own TS4PAD |CC_FETCH Hex |43.43.5F 45 45.54.43.45
Est TSAPID [AG_FETCH Hex |41.47.5F 46.45.54.43.45

—"WRITE Function, Request type of remote PLC iz WRITE-PASSIVE ———

Own TS&P-ID [CC_RECYE Hex |43.43.5F 52,45 43.56.45
Ext TSAPID |AG_RECVE Hex |41.47.5F 52.45 43.56.45

Cancel | Help |
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Step B: Creating the Connection
6 Setting the system parameters of the channel unit.
These settings are made in the System Parameters dialog box, which is accessed
viaa JEj R on the S5-Transport (CP1413-1) entry and then selecting System
Parameters from the pop-up menu.
In the displayed dialog box, the name of the access point, which is used by
WinCC to access the PLC, can be changed. By default, the access point
CP_H1 1: isset. Previoudly, during the installation of the communication
processor in the computer, the CP 1413 has been assigned to the access point
CP H1 1.
System parameters E |
Device Names | Tranzport Parametersl
— Change Mamesz
S8 SIMEC-H1 devic
“ JCP_H1_1:/5CP
Y'ou can change the device name that iz shawn in bold.
| )4 I Cancel Help |
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Step

B: Creating the Connection

In the Transport Parameters tab, various settings affecting the communication
can be edited. In this sample, all existing settings are kept.

Close the dialog box by clicking on OK.
System parameters E |

Device Mames  Tranzport Farameters I

PDU Size 512 =~

Setup Attermpts———————————— Diwration of Send Bepetitionz
& |nfinite & |nfinite
= Quantity = Time

Job Management

Acknowledgement Time ISEI

[ Cancel | Help |

C: Creating the WinCC Tags

7-24

Step

C: Creating the WinCC Tags

1

Creation of the WinCC tags required for the sample.

Thisisdoneviaa JEjR on the newly created connection S5_|EH_01 and then
selecting New Tag from the pop-up menu.

= [} SIMATIC S5ETHERMET LAYER 4
-l 55-Transport [CF14134]
N

. Sé-Transpnrtl New Group...

HEW T ag...

Find...

(B0t

[Capy
Easte

Delete

Propertiesz
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Step C: Creating the WinCC Tags

2 The properties dialog box of the tag will be displayed.

In the sample, the Name of the first tag is S16x_SbIEHO01 01. The tag is of the
Sgned 16-Bit Value data type. Click on the Select button to set the Address of the
new tag.

Tag properties Ed |

eneral | Limits.-"Hepu:urtingI

— Properties of Tagz

Mare: |516x_SSIEHD_1

Datatype : [Signed 16-bit value =]
[Lemath |2—

Address: I

&idapt farmat: I ShortToSignedwiord j
) Eraject-wide update = Computerlacallupdate

[ Linear scaling

= Process Yalue Hange———————— = llag/alue Bange
Frarm I Frarm
Tia I Tia

0k Cancel Help |
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Step C: Creating the WinCC Tags
3 The dialog box Address Properties will be displayed.
Set DB as the Data Range and the value 5 as the DB No.. Set Word in the
Address field and the value 0 in the DW field. Close the dialog box by clicking
on OK. The properties dialog box of thetag is also closed by clicking on OK.
Thejust created WinCC tag is addressed in the range of the DB5, where the first
of the two values to be added is located.
The Address Properties and Tag Properties dialog boxes can be closed by
clicking on the OK button.
Address properties |
Addrezs |
— Dezcription
Data [oB ~| DEMe. [5
Addres= I'W'u:un:l j
Dt IEI [Lenath |1
Cancel | Help |
4 Creation of the remaining WinCC tags required.

Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.

| M arme | Type | Parameters |
516 SHEHDT_M Signed 16-bit value DER.DwWD

4516+ SHEHM_02  Sigred 16-bit value DER.DWwA

4516 SHEHM_03  Signed 16-bit value DEG.DWw2

4516 SHIEHM_04  Signed 16-bit value DES.DW3

WinCC Communication Manual
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D: Creating the WinCC Screen

Step

D: Creating the WinCC Screen

1

Creation of a WinCC screen in which the previously created tags are visualized.

Open the Graphics Designer editor vianEjR and then selecting Open from the
pop-up menu.

5 Designe
Copen

Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library

...... -ﬁ- Graphic

Fird...

Froperties

Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl
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Step

D: Creating the WinCC Screen

After placing the I/O Field on the screen, its Configuration dialog box will be

displayed.

In the Tag field, set thetag S16x_S7IEHO01 01 viathe button displayed below.

Leave the Update of the tag at 2 s. Keep the default settings for the remaining

options. Close the dialog box by clicking on OK.
|

1/0-Field Configuration

Tag: |S1E:<_55IEHEI1_EI1 :ll

|Ipdate: IE %

]

— Type

© Output T Input ¥ Eath

— Farmat
Fant Size... 12

Font Mame... Arial

Pl

Cancel |

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then

select Properties from the pop-up menu.

'mcu; Dl

- - LCopy Chrl+C
Duplicate

E Pazte Ctrl+

Delete Drel

Cuztomized object

Group object

k

Linking...

WinCC Communication Manual
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Step D: Creating the WinCC Screen
5 The dialog box Object Properties will be displayed.
On the left side of the Propertiestab, select the entry Output/Input. Viaa JEj D
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0O Field to display signed values with a maximum of 5
digits.
1 Object Properties EHE
—m|2*|2’| 140 Field j
Properties | Ewianifs |
- 140 Field Atrbute | Ststic | Dyharic [ cur..| 1]
o Geametry Field Tupe 140 Field {E H|
- Colers Dutput Valu 0.000000e+000 4 S16x SEIEHM 01 25 [
- Btples Data Format Decimal
Fant Output Farma
Flashing Apply on Full Mo %:E ]
i Miscellaneous Apply on Exit Mo ﬁ N
- Limits Clear on Mew Yes E: m|
Outputflnput | |Clear on [l Mo %:% ]
Hidden Input Mo {E N
6 Creation of three additional 1/0 Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/0 fields.
7 Save the screen.
In the sample project, the screen is saved under the name com_3_S5IEH_01.pdl.
The screen can be switched directly to runtime from the Graphics Designer via
the button displayed below.
=l
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Step

D: Creating the WinCC Screen

If the screenisin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

A WinCC-Runtime -

Communication
SIMATIC 85 Ethernet Layer 4

L
B
a

Ine:

If there is no connection to the PLC, the I/O Fields will be displayed grayed out.
In this case an error is present at some point of the communication connection.

WinCC Communication Manual
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7.4 Diagnosis of the Communication Connection

The following describes the options available for diagnosing the communication connection
between the WinCC project WInCC_S5_|EH and the SIMATIC S5 station.

A diagnosis of the sample according to this description makes only sense, if the checks
listed below have been completed successfully.

Startup of the Communication Processor CP 1413

* E: Testing the Communication Processor

Creation of the STEP5 Project S5_IEHst

e D: Starting up the PLC

WinCC Explorer

Step

WinCC Explorer

1

Diagnosis of the communication connection from the WinCC Explorer.

Switch the project WInCC_S5_IEH into runtime. Thisis done from the WinCC
Explorer viathe toolbar button displayed below.

The created WinCC screen com 3 _S5IEH_01.pdl can also be switched directly
from the Graphics Designer into runtime.

In the WinCC Explorer, adialog box for monitoring all configured connections
can be accessed viathe Tools —® Status of Driver Connections menu. This
menu point is only accessibleif the project isin runtime.

Tonls

Language...

Status of Driver Connections

Statue of Ml ser Wperation
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Step WinCC Explorer

3 The dialog box Satus - Logical Connections will be displayed.
Thisdialog box lists all configured connections. For this sample, only the
connection S5_|EH_01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | Mame | Statuz | Tag read | Read regu... | T ag written | WTite regu... |
7 SEIEH_01 0K a3z24 4 2 0
— Update
™ Cyclic update [ |4 3 w 280 mz Update | Help

4 Another way to obtain information about the connection statusin general and
about the connection status of individual tags is provided by Tag Management.

The status of a configured connection can be displayed as a tooltip by ssmply
pointing the mouse on the connection in question.

| M ame | Farameters
LA SE IEH_O1 0230006010000,CC_FETCH.AG_FETCH,

Statuz: OF,

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This alows you to detect errors concerning
an individual tag and not the entire connection.

I M arme | Type | Parameters |
T S16x_SEIEHDT_O] Sigrned 16-bit value DEG.DwWD

Process walue: 2
Cluality: c0
Last Change: /5,99 34723 AM

7-32 WinCC Communication Manual
C79000-G8276-C156-01




09.99

Communication to the SIMATIC S5 via Industrial Ethernet

Channel Diagnosis

Step

Channel Diagnosis

1

Diagnosis of the communication connection via the program WinCC Channel
Diagnosis.

Start this programviaStart —* Simatic —® WinCC — Channel
Diagnosis.

)

Channel Diagnosiz

The program WINCC Channel Diagnosis will be displayed.

The Channels/Connections tab displays detailed information about the status of
each configured connection. By default, the display is updated every second. The
update cycle can be changed in the input field located at the bottom.

-7 WinCC Channel Diagnosis

Channelz/Connections | Caonfiguration I

Cyclic Update: ] I-IIJDD ﬂ

OpenReference (Read)

B SIMATIC S5EETHERMET LAYER 4 Counters | Walue
g - FH 01 State ready
Emor Code  [Read) none
Emor Code  [w/rite) none
Emor Request [Read) none
Error Request [wWrite) none
Ermor Count a
Unit SA8-Tranzport [CP14132-1)

0004

Openfeference [Write] 0oos
ConnState  [Read) Up
ConnState  [wiite) Up

Fead Type Fetchd ctive

WinCC Communication Manual
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8 Communication to the SIMATIC S5 via
PROFIBUS FMS

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@com profibus_ S5FMS

The database file of the communication processor CP 5412 A2 and the files generated
during its creation.

S5_FMSst

The STEPS project we will create including the database file of the communication
processor CP 5431 FMS/DP.

WinCC_S5_FMS
The WinCC project we will create.
This chapter describes in detail the startup of a communication connection between a
SIMATIC S5 station and a WinCC station. The communication connection isimplemented

viathe PROFIBUS, on which the FM 'S Protocol (Fieldbus Message Specification) is
running.

Overview of the Structure of the Sample

I
|:| SIMATIC 551150
|:| |:| i with CF 5431

!
PC with - n a

CPA5412 42

., FPROFIBUS FMS

On the computer side, the connection to the PROFIBUS network is established via the
communication processor CP 5412 A2. To install this communication processor in the
computer, the driver PB FMS-5412, located on the SMATIC NET CD-ROM, is needed.
In the WinCC project, the communication driver PROFIBUSFMS must beinstalled. This
communication driver is used to configure the connection to the SMATIC Sb.

The PLC SMATIC S5 115U is equipped with the CPU module CPU 944. The connection
to the network is established via the communication processor CP 5431 FMSDP. For the
configuration of this communication processor, the communication package SNEC NCM
for COMs s required.

WinCC Communication Manual 8-1
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Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication

connection:

» Startup of the Communication Processor CP 5412 A2
e Creation of the STEP5 Project S5 FM Sst

» Creation of the WinCC Project WinCC_S5 FMS

» Diagnosis of the Communication Connection

Required Software

Name Description

SIMATIC NET Driver PB FMS-5412 from the SSMATIC NET CD-ROM for
the installation of the communication processor CP 5412 A2.

STEP5 STEPS software for the creation of the STEPS project.
Communication package SINEC NCM for COMs for the
configuration of the communication processor CP 5431
FMSDP.

WinCC WinCC with communication driver PROFIBUS FMSfor the

creation of the WinCC project and for the configuration of
the connection to the PLC.

Required Computer Hardware

Name

Description

Communication Processor

Communication processor CP 5412 A2 to establish the
connection to the PLC’s communication processor.

Required PLC Hardware

Name Description

Rack Rack CR 700-3.

Power Supply Power supply PS951.
CPU Module CPU module CPU 944,

Communication Processor

Communication processor CP 5431 FMSDP.

WinCC Communication Manual
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8.1 Startup of the Communication Processor CP 5412 A2

The following description details the configuration steps necessary to successfully start up
the communication processor CP 5412 A2.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 5412 A2:

e A: Mounting the Communication Processor in the Computer

* B: Installing the Communication Driver
» C: Creating the Database File
e E: Assigning the Communication Processor

* F: Testing the Communication Processor

A: Mounting the Communication Processor in the Computer

Step A: Mounting the Communication Processor in the Computer
1 Check the selected jumper settings at the CP 5412 A2.
During the software installation of the CP 5412 A2, the 1/O Range must be
specified. The /O Rangeis set viajumpers.
By default, the I/O Range is set to 0240-0243. However, other settings are also
possible. The following graphic illustrates the jumper settings necessary for the
various I/O Ranges.
- I-0 Area 1-2-3-4
= 0240-0243 0ooo
0244-1247 ool
0248-024B 0010
024C-N24F 0011
— 0280-0283 0100
0284-0287 o101
0288-028B 0110
028C-N28F 0111
0300-0303 1000
0304-0307 1001
0308-030B 1010
030C-030F 1011
Switch Up = 1 0390-0393 1100
Switch Down = 0 0394-1397 1101
0398-039B 1110
039C-039F 1111
2 Mount the module according to the installation instructions. Among other things,
follow the steps for handling electrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.
For the communication card CP 5412 A2, afree |SA slot in the computer is
required. After the installation of the CP 5412 A2, close the computer’s case and
start the computer.
WinCC Communication Manual 8-3
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B: Installing the Communication Driver

Step

B: Installing the Communication Driver

1

Installation of the communication driver PB FMS-5412 from the SMATIC NET
CD-ROM.

After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.

Theinstallation of the software is started via the button displayed below.

i SIMATICMET ¢
: Software |nstallieren |

Follow the instructions of the installation program. On the Components page, the
check-box of the driver PB FMS-5412 to be installed must be selected. Finish the
installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.

O FE DP-5412V5 1 27ME =]
SIMATI C (] PB PG-5412 /5.1 17 ME
i PE FMS-5412 /5 1 27 ME

SO'ETW&F@N% [ PE SOFTNET-DP V5 1 21 Mg —
[0 |OPB SOFTNET-S7 V5.1 14 ME

242 |0 PB SOFTNET DF Slave1.01 10ME =]

— Dezcription

SIMATIC MET PROFIBLUS FMS-541 25 Indows NT
Yersion 5.1

Read me

chaiemenshaimatic.net Browse. ..

— Desztination directory:

Fegured on C: 29 kBute Awallable on C: 502 MByte

< Back | Mest » I Cancel |
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C: Creating the Database File

Step

C: Creating the Database File

1

Creation of the database file for the communication viathe FMS protocol
PROFIBUS. Thisis done with the COM PROFIBUS program. This program has
already been installed with the communication driver PB FMS-5412.

Start the program viaStart —* Smatic —* SIMATICNET —* COM
PROFIBUS.

Car PROFIBUS

The program COM PROFIBUSwill be opened.
A new fileis created by clicking on the button displayed below.

The dialog box New Master System will be displayed. In this dialog box, the
parameters of the WinCC station must be specified.

In the Master Station Type field, select the entry CP 5412 (A2).

The Bus Address of the WiInCC station is set to 8. For the following installation
of the communication processor CP 5412 A2 in the computer, the address
specified here must be used as the local station address.

Close the New Master System dialog box by clicking on OK.
i New Master System
rAddress

rMaster/Host Selection

Master Station Type: Host Station Type:

[a] 1M 308C CP 5412 (A2

55-95U DP / Master

SOFENA P

1

2

3

4

L] IM180 Master

[ 505-CP5434-DP

7 SIMADYN D 5552
g | ASx88/TM

9 IM180 V3 Master
10 Default Master

11 = 6GK1541-2BA00D SIMATIC NET DPZFMS Master
(PC/PG]

The Operating Mode of the Master dialog box will be displayed.

In this dialog box, the check-box FMS Configuration is selected. Close the
Operating Mode of the Master dialog box by clicking on OK.

i Configuration Mode E3

The selected PROFIBUS Maszter supportz DP and
FMS Modes.

Cancel

Pleasze Select:
[” DP Configuration

[® EMS Configuration

WinCC Communication Manual 8-5
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Step

C: Creating the Database File

The FMSMaster System dialog box will be displayed.

It displays the current settings. At the moment, only the communication
processor CP 5412 A2 islisted as a master. This master has a PROFIBUS
Address of 8.

2 FMS Master System PROFIBUS Addrezz 8 =] 3
Bus Description : PROFIBUS
Host Description : CP 5412 {A?) Host system <1> Q

Station Type: CP 5412 (A2) SIMATIC
PROFIBUS &ddress: & PC
Station Deszcription: Master system =8=
ET 200
SWITCHG
Others
Undefined

Specifying the communication partner.
Select the SMATIC entry from the Sation selection dialog box.

If the mouse pointer isthen moved over the FMS Master System window, its
appearance will change. The new station isinserted viaa mouse click on this
window.

e

SIMATIC
PC

ET 200
SWITCHG
Others
Undefined

The PROFIBUS Address dialog box will be displayed.

In this sample, 9 is set as the PROFIBUS address for the new station.

This PROFIBUS address must be set in the PLC during the configuration of the
communication processor. Close the dialog box by clicking on OK.

I PROFIBUS Address

Cancel

8-6
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Step C: Creating the Database File
8 The FMS Sation Properties dialog box will be displayed.
In this dialog box, the type of the communication partner is specified. In this
sample, thisis CP 5431 FMS. Close the dialog box by clicking on OK.
[ FMS Station Properties
Family: Station Type: Order HNumber:
53400 L4435 PMS 445 5FX00 IXED
§7-300 CP243-5 FMS EGK7 243-5FADD-0XED
I Parameters... I
Description:
PROFIBUS Addr: | 9
9 In the FMS Master System dialog box, the newly inserted station will be
displayed.
For this station, a connection must be created which is used for the
communication to the WinCC station. Thisis done by JEjD on theicon of the
newly inserted station.
Station Type : CP 5431 FMS
LYl PROFIBUS Address : 9
Station Description :
10 The Edit FMS Connections dialog box will be displayed.
A new connection is created by clicking on the New button.
In the CR field, a unique communication reference is assigned to the new FMS
connection, and a unique connection name is assigned in the Name field. In this
sample, the value 3 is kept for the CR and the Name S5 CP5431 FMSis entered.
Using these two values, the connection created in the WinCC project is assigned
to this FM S connection.
WinCC Communication Manual 8-7
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Step

C: Creating the Database File

Asthe Connection Profile, the predefined SSMATICNET_StandardA profileis
Set.

Clicking on the Parameter s button displays additional setting options for the new
connection.

i Edit FMS Connections E

-Connections [CP 5431 FM5)
CR: Mame: Ok

Cancel

Delete

Help

~Select Interface Parameters

CR: 3 j

|55_|:P 5431 _FMS

J

¥FD Humber: |1

Hame:

~Select Connection Parameters

Connection Profile: |SIMATICNET Standards =]

Parameters__

11

The FMS Connection - Communication Parameters dialog box will be displayed.
Thelocal and remote LSAP settings must be made. In this context, the local
LSAP isthe LSAP (Local Service Access Point) of the communication processor
CP 5412 A2 in the WinCC station and the remote L SAP is the one of the
communication processor CP 5431 in the SIMATIC S5 station. These LSAP
values must also be used for the connection configuration of the communication
processor CP 5431.

In this sample, the value 4 is set in the Local field and the value 3 in the Remote
field.

The required services are specified via the Client Services button.

iml FM5 Connection - Communication Parameters [ x|
rAddreszes
0K I

rCommunication Method

Connection Type: | MMALC j Local Hemote
A oo
@ Master-Master Connection Address: 8 9

) Master-Slave Connectlion
[~ for Cyclic Data Transfer
[ with Slave Initiative

{1 Broadcast Communication

) Multicast Communication

Connection Attribute: I D j

LSAP: Thiont Services

Server Services

Details. .

Help |

8-8
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Step

C: Creating the Database File

12

The FMS Connection - Services (Client) will be displayed.

In this dialog box, all available services (Read, Write and InformationReport) are
selected.

Close the dialog box by clicking on OK. The FMS Connection - Communication
Parameters and the Edit FMS Connections dialog boxes are also closed with OK.

i FMS Connection - Services [Client) E

General Dbject Description

[T MamedAddress [T GetOD [Long) :
I” UnsolicitedStatus

C PutOD

Help

Yariables
X Read X Write
[T ReadwithType [T writeWwithType
[T PhysRead [T PhysWite

[T Delete-/DefineYarniableList

[T InformationB eportithT ype Other... I

13

Setting the Bus Parameters for the PROFIBUS network.

This is done from the COM PROFIBUS program via the Configure — Bus
Parameters menus. The Bus Parameters dialog box will be displayed. The
following settings must also be used for the network parameters during the
installation of the communication processor CP 5412 A2 and for the network
parameters during the configuration of the communication processor CP 5431 in
the PLC.

Asthe Bus Profile, Universal is set. Asthe Baud Rate, this sample uses 187.5
kBaud.

By clicking on the Setting Parameters button, an additional dialog box will be
opened.

i Bus Parameters

Bus Description: |PFII:IFIBU5

rBug Mode

Busg Profile: IUniversell jJ Baud Rate: |1B?_5 j kBaud

[ Repeaters/OLMs

ok || cancel | Help | Boi Parameters

WinCC Communication Manual 8-9
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Step

C: Creating the Database File

14

The Bus Parameter Settings dialog box will be opened.

In this sample, the highest station address in the PROFIBUS network is set to 31.
Thisvalueisentered in the HSA field.

Close this and the Bus Parameters dialog boxes by clicking on OK.

[ Bus Parameter Settings E

b
=

T_slot_imit: 400 [r_bit] Gap Factor:

Retry Limit: I 1 HSA:
Delta Ttr: I 0 [t_hit] Correction Factor: |1.25

‘Bus Mode
Bus Profile: IUniverseII J Baud Rate: |187.5 j Ll
m P— C |
Number of Repeaters: |0 Line Length CU: [0.000 [km]
Mumber of OLMs: 0 Line Length EOD: |0.000  [km]
rInput Parameters
Calculate I
T_qgui: I 0 [t_bat] Tzdi_min: I g0 [t_bit]
— . . Par. W21 .
T_set: g0 [t_bit] Tsdr_max: 360 [t_hit]

"

rCalculated Parameterz and Data Cycle Times
T_td: [ 0 [big Tw: | 7194 [tbiy
T _rdy: [ 80 by
T idl: [T195  [t_bit] Typical Data Cycle Time: | 0.0383 [s]
T_id2: [ 360 [tbiy Maximum Data Cycle Time: | 0,0383 [s]
T_slot_eff: IW [t_bit] Minimum Responze Monitoring: Im I=]

15

Save the configuration.

Thisis done via the toolbar button displayed below or the File —* Save As
menus. In this sample, the file is saved under the name SSFMSET2.

16

Using thefile just created, a database file for the communication viathe CP 5412
A2 isgenerated.

Thisisdoneviathe File — Export —® NCM File menus. In this sample, the
file has been saved under the name SSFMS.db.

SAFMS.Idb

8-10
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D: Installing the Communication Processor

Step

D: Installing the Communication Processor

1

Install the communication processor CP 5412 A2 viathe program Setting the
PG/PC Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface

The program Setting the PG/PC Interface will be displayed.
The dialog box for installing a new interface is opened viathe Install button.

Setting the PG/PC Interface [V5.0] |

Accesz Path I

Accesz point of application:

| CP L2 1: |

[for CRE41282 SIMATIC MET)

Interface parameter set uzed:
|<N|:|ne> Eroperties... |

TCRAP -» DEC PCI Fast Ethernet ..

Copy.. |

Welete |

|' Interfaces

k. | Cancel Help

WinCC Communication Manual 8-11

C79000-G8276-C156-01




Communication to the SIMATIC S5 via PROFIBUS FMS

09.99

8-12

Step D: Installing the Communication Processor
3 The dialog box Install/Remove Modules will be displayed. The Selection field
lists al interfaces that can be installed. Among them will be the entry for the CP
5412 A2, if the communication driver has been installed previously as outlined in
step B.
From the Selection field, select the entry CP 5412 A2. The installation of the
communication processor is started by clicking on the Install -> button.
Install / Remove Interfaces |
Selection: Inztalled:
CP1A1[aMD PCNETFeja TCRAP -» DEC PCI Fast Etherret ... Bo.
CP1N3
CP1413 [256k DP-RéM)
CP1511[Accton ENZZTE
CP5411
_rl_l 1] | B
Blesnurces. |
IEF'54‘I 282 Communications Processor [MPI/PROFIBUS] for Programming Devices/FCs
LClose | Help |
4 The dialog box Resources - CP 5412 A2 will be displayed.

The settings for the Memory Range, 1/0 Range and Interrupt have to be

specified.

The /0O Range has aready been determined via the Jumper Settings at the CP

5412 A2.

Make sure that the assigned resources have not aready been taken by other
modules in the computer. Information about already taken system resources can

be obtained from the Resources tab accessed via Sart —= Programs —
Administrative Tools (Common) — Windows NT Diagnostics.
Close the Resources tab by clicking on OK.

Resources - CP5412A2<Board 1>

]

tMemaony range:
Input & output range:

1% =

[

[nterrupt request:

Direct memaory access:

# - Current hardware zetting
* - Pozzible canflict with ather hardware

[000CE000-000CEFFF 7]

IDE#D-DE#E - I

Cancel

Help
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Step

D: Installing the Communication Processor

In the dialog box Install/Remove Modules, the Installed field will now contain the

entry for the CP 5412 A2.
Exit the dialog box I nstall/Remove Modules via the Close button.

Install / Remove Interfaces |

Selection: Installed:

CP1411[AaMD PCHET Fz CPR41 242 Board 1
CP1413 TCPAP -» DEC PCl Fast Ethernat ..
CP1413 [256k DP-RAk) |etall=-= |

CP1511[Accton EN2216

CPR411

CP541242 < Remaye |

rPEs11 il

I _>I_I « |

Bezources... |

Bo

II:F'54‘| 202 Communications Procezsor [MP/PROFIBLUS] for Programming Devices/PCz

Help |
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E: Assigning the Communication Processor

8-14

Step

E: Assigning the Communication Processor

1

In the program Setting the PG/PC Interface, assign the access point CP_L2_1: to
the just installed interface.

The access point CP_L2_1: isthe default access point used by WinCC for the
communication viathe PROFIBUS. It has been created automatically during the
installation of the communication driver PB FMS-5412.

In the field Access Point of the Application, set theentry CP_L2 1:. Inthefield
below, select the entry CP 5412 A2 (PROFIBUS). This compl etes the assignment
between the access point and the communication processor.

Setting the PG/PC Interface [¥5.0) |
Azcess Path I
Acceszs point of application:

[CP_L2 1 > CPS41242(PROFIBUS) |
[for CPE41282 SIMATIC MET)

Interface parameter set wzed:

|EF'54‘I 282PROFIBLS) i Properhes..
<Mones " Diagnostics... |
CPR41282[MF]
CPa41 24 2[FROFIBLIS] - |
TCPAP -» DEC PCl Fast Ethernet .. =0RY-..

LI [elete |

[Configuration of wour Communications
Proceszaar CF 5412 [A2] for a
PROFIBLS-Metwork)

|nterfaces
|V Irztall... |

] | Cancel | Help |
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Step E: Assigning the Communication Processor
2 Setting the properties of the communication processor CP 5412 A2.
The dialog box for setting the properties is opened via the Properties button of
the Setting the PG/PC Interface program.
The dialog box Properties - CP 5412 (PROFIBUS) will be displayed.
In the PROFIBUS tab, station and network related parameters are set.
Asthe Local Station Address of the communication processor CP 5412 A2, this
sample uses 8. This address has already been defined during the creation of the
database file with the assignment of the bus address for the communication
processor.
For the PROFIBUS Network, a Baud Rate of 187.5 kBit/sis selected. The
Highest Station Address is set to the value of 31. Asthe Profile, Universal
(DP/FMS) is selected. The settings just made for the network parameters must
agree with the settings for the bus parameters of the previously generated
databasefile.
Properties - CP5412A2(PROFIBUS] |
PROFIBUS | $7 Protocal | FMS/DP-Protacol | Mode |
— Station Parameters
Address; a8 =
[¥ PGAPC iz the only master on bus
[T PLCS7 time synchionization
— Metwork Parameters
Transmizgion Bate; I 1875 kbpz | ™ I
Higheszt Station Address: K1 -
Profile:;
Univerzal [DP/FMS]
Bus Farameters... | U ser-Defined
— Met Configuration
[V Calculate with this net configuration
Mazter: (2 _Ij Slaves: IEI _I?
Cancel | Standard | Help
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Step

E: Assigning the Communication Processor

Assigning the database file for the FMS Protocol.

Thisis done in the FMS/DP Protocol tab of the Properties - CP 5412
(PROFIBUS) dialog box.

Select the check-box Activate FMS. This will enable the FMS/DP Database field.
In here, specify the previously created database file SSFM S.Idb. Viathe Browse
button, the database file can easily be located and selected.

Close the dialog box by clicking on OK.
Properties - CP5412A2(PROFIBUS] |

PROFIBUS | $7 Protocal  FMS/DP-Protacol | Made |

—Databaze

[ activate DP
W activate EMS

Ft4S/DP-Databaze
IE:HSIN ECNComPE.MTYnemS5FMS kdb

— Dezcription
To de-tactivate FMS/DP databaze, chck checkbox Activate
Frs/DP".
] Cancel Standard Help
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Step

E: Assigning the Communication Processor

Exit the program Setting the PG/PC Interface via the OK button.

A dialog box will be displayed requesting the restart of the CP 5412 A2.
Acknowledge this dialog box by clicking on OK, which will result in the restart
of the communication processor CP 5412 A2.

This completes the installation of the communication processor.
Changed SIMATIC MET settings |

ou changed vour SIMATIC MET settings.

To activate the changes,
a restart of the parameter zettings iz necesszan,.

Fiestart row?

Cancel |
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F: Testing the Communication Processor

Step

F: Testing the Communication Processor

PG/PC Interface.

Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface

1 Test the communication processor CP 5412 A2 viathe program Setting the

This program is accessed viaStart — Settings — Control Panel —

interfaces are not changed.

button.
Setting the PG/PC Interface [¥5.0)

Accesz Path I

Accesz point of application:

2 The program Setting the PG/PC Interface will be displayed.

Select the interface to be checked. In this case, select the entry CP 5412 A2
(PROFIBUS). Make sure that the assignments between access points and the

The check for a proper installation is activated by clicking on the Diagnostics

]|

I CP_LZ_1: - CPR41282(FROFIBUS)
[for CRE41282 SIMATIC MET)

Interface parameter set uzed:

IEF'541 282[FROFIBUS) <Active:

Properties... |

<Mones
CPa41 28.2[MPI

CP541242[FPROFIBIS] <dctives
TCRAP -» DEC PCI Fazt Ethernet ..

[Configuration of pour Communications
Proceszsor CF 54712 [A2] for a
PROFIBUS-Metwork)

Diagrnostics. ..

Copy... |

Welete |

|' Interfaces

Irstall... |

Ok |

Cancel | Help |
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Step

F: Testing the Communication Processor

The dialog box Smatic NET Diagnostics will be displayed.
In the PROFIBUS/MPI Network Diagnostics tab, the diagnosisis started viathe
Test button. The result of the diagnosis will be displayed immediately following.

If the result of the diagnosis is positive (correct installation), the dialog box can
be exited with OK. In this case, the program Setting the PG/PC Interface can also
be closed by clicking on OK. The configuration of the communication to the S5
via PROFIBUS FMSis continued in the following section.

However, if the result of the diagnosisis negative (incorrect installation), the
error must be localized and corrected. Troubleshooting procedures are described
in the section |Isthe Communication Module in the Computer operational ?.

SIMATIC MET diagnostics |

FMS Protocol | FMS Trace | Read DP Datsbases | DP-RéM
PROFIBUS APl Mebwork, Diagnostics: I 57 Protocal | 57 Trace

— Statuz

i3 =
=
Station address: IB

Bus parameters:

Baudrate: 18760 Kbps &
Highest station addrezs [H5A]: K1

b imimum ztation delay Time [Min T edr); a0 et

b awirmunn station delay Time [MMax Tedr]; JB0tRit

Setup time [taet): a0 tBit LI

— Bus Modes
01234567859 101112131415161718119

ol ol o o o
13wl ol oo oo o o
C ol ot oo o o
3 ol ol
23l ol sl ol
0ol sl e i
C:lntnininininln Key

[ Station paszive

Bead | W Station active
[¥ Station active ready
] | Cancel | Apply | Help
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8.2 Creation of the STEPS5 Project S5 _FMSst

The following description details the configuration steps necessary to create and start up the
STEPS5 project S5 FMSst.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the STEP5 project
S FMSst:

e A:Instaling the Hardware and Software

* B: Creating the STEP5 Program

» C: Configuring the Communication Processor
e D: Starting up the PLC

A: Installing the Hardware and Software

Step

A: Installing the Har dware and Software

1

Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS 951, the CPU
module CPU 944 and the communication processor CP 5431.

Establishing the connection from the programming device to the programming
interface of the CPU module.

Establishing the connection from the communication processor CP 5412 A2 in
the computer to the communication processor CP 5431 in the PLC.

Installing the communication package SINEC NCM for COMs from the
corresponding installation disk. This communication package is required for the
configuration of the communication processor CP 5431.

Theinstallation disk contains the program file install.exe. Start this program.
Follow the instructions of the installation program and complete the installation.

Inztall eme

B: Creating the STEP5 Program

8-20

Step

B: Creating the STEP5 Program

1

Creation of a new project with the STEP5 software.

Start the STEP5 software. From the Object — Project —* Settings —
Pagel and Page2 menus, define the settings for the new project. In the Program
Filefield, specify the name of the new program file to be created. In this sample,
the name S5_ FMSST.SBD is used. Only the first six characters of the file name
can be changed by the user.

WinCC Communication Manual
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Step B: Creating the STEP5 Program

2 Creation of adata block.

In STEPS, thisis accomplished viathe Editor —* Data Block —® menus of
the program file. As the name of the data block, this sample uses DB5.

In this data block, two tags with alength of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.
One additional tag with alength of 16 Bitsis created, whose valueis cyclically
incremented in OB1.

The following graphic displays the programmed data block DB5. The data of the
DB5 is made visible to WinCC via FM S tags created during the configuration of
the communication processor CP 5431.

00 =] O L1 i ) B3 ek (1
o5 o on oo G oo oo oo o
O T R TR T

3 Creation of a program block for the communication.

The communication to WinCC via the communication processor CP 5431 is
carried out by calling the data handling blocks SEND and RECEIVE. For the
SIMATIC S5 115U PLC used in this sample, these are the blocks FB244 and
FB245. These blocks must be called once every program cycle. As the request
number A-NR, 0 is assigned to these blocks to allow execution of the Send All
and Receive All functions.

In this sample, the data handling block calls are carried out in a program block,
whichiscalled in the OB1.

In STEP5, the creation of a new program block is carried out viathe Editor —

STEPS5 Block —  menus of the program file. As the name of the program block,
this sample uses PB5.

PB 5
METZWERK 1 won 1 CP5431 Communication
:SPA FB 244

NAME :SEND
SSMR : KY 00d.80a
A-NR : a0a . Bsea
ANZY : 4 168
QTYP : NN
DENR : 800 . 8s8ea
5 +A
+@
B 104

SEND ALL

RECEIVE ALL

Y B0d.80a
a0a .. Bea
4 165
NN
800 . 8s8ea
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Step B: Creating the STEP5 Program
4 Creation of afunction block, which makes available the functionality of the
sample program.
Two values stored in the DB5 are added and the sum again stored in the DB5.
Additionally, avalue stored in the DB5 isincremented every program cycle. If
this val ue reaches 10000, it is reset back to 0.
In STEPS, the creation of anew function block is carried out viathe Editor —
STEP5 Block —* menus of the program file. As the name of the program block,
this sample uses FB6.
FB ]
NETZWERK 1 von 1 Add and Increment
NAME :ADD_ING
H | 5 Add Values
:L 8
:L 1
:+F
:T 2
EL 3 Increment Ualue
S
:SFB
E% Set B if 180AA iz reached
:BEA
L
:L
:+F
:T
:BE
5 Creation of the OBL1.
In the OBL, the previously created blocks PB5 and FB6 are called.
OB 1
HETZHFRK 1 von 1 Communication Manual
ESPI’I PB 5 Communication
:SPA FB 6 Add and Increment
NAME EHDDCNT
:BE
6 Creation of the startup blocks.
During the startup of the PL C, the communication processor CP 5431 must be
synchronized. Thisis done by the data handling block SYNCHRON. For the
SIMATIC S5 115U PLC used in this sample, thisis the block FB249.
0B 21
METZWERE 1 von 1 Synchronize CP 5431
:SPA FB 249
NAME :SYWCHRON
SSNR : KY G060, 008
BLGR = KY 800,888
PAFE : MBE 118
:BE
7 Loading the STEP5 program into the PLC.

In STEP5, thisisdoneviathe Object —* Blocks —* Transfer —® PLC
File menus. In the Selection field, the option All Blocks must be selected to load
all previoudly created blocksto the PLC.

WinCC Communication Manual
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C: Configuring the Communication Processor

Step

C: Configuring the Communication Processor

1

Start the communication package SNEC NCM for COMs to configure the
communication processor CP 5431.

From STEP5, start the communication package viathe Change —* Additional
— SINEC NCM for COMs menus.

This will open the communication package SSNEC NCM for COMs.
If no database file is set, the Basic Settings entry mask will initialy be displayed.

This entry mask can also be opened viathe File — Select (or Init. — Edit)
menus.

In the CP Type field, indicate the type of communication processor used. Viathe
F8 function key, one of the available communication processors can be set.
Select the CP 5431. Set the Status field to OFFLINE FD viathe F8 function key.
This stores the configuration made in the program to a database file. In the
Database File field, specify the name of this database file. This name hasto start
with the letter Q. For this sample, the name QS5_FMS.DAT is used for the
database file.

The settings made in the Basic Settings entry mask are applied via the F7
function key.
SINEC NCMESHII®]

Grundeinstellungen

Art des GP CP5431

QS5_FMS.DAT

Status : OFFLINENFD

Datenhasisdatei : H:

: Schriftfuss aus
Druckerausgabe auS

Dokumentation

HONAMEDR . I NI
HONAMEF1 . I NI

Druckerdatei H '
Schriftfussdatei B '

Ll
7 UEBERN. 8 AUSWAHL
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Step C: Configuring the Communication Processor
3 The settings for the basic initialization of the communication processor must be
made.
They are entered in the Basic Initialization entry mask. Thisentry mask is
opened viathe Edit — CP Init. menus.
In the L2 Address field, the PROFIBUS Address of the communication processor
CP 5431 is specified. In this sample, the value 9 has been entered. Thisisthe
PROFIBUS Address that has been specified during the database file creation of
the communication processor CP 5412 A2 for the CP 5431.
The remaining settings can be seen in the following graphic. The settings made in
the Basic Initialization entry mask are applied viathe F7 function key.
S INEC—NCMISH
Editieren — CP Init Grundinitialisierung Quelle: H:Q85_FMS_DAT
Urladedaten = SIMATIC Spezifika =
L2 — Adresse 2 Basis—88NR A
Aktiv ~ Passiv AKT IV Anzahl Schnittst. :
Hetzdatei HETZ1NHGM.NET
Informative Parameter :
Modulart EPROM Modulgroesse
qugru?psﬂkﬁzqung CP5431
Erstellungsdatum 19.01.99
Anlagenbezeichnung COMMUNICAT IONMAMUAL
[
7 UEBERN. 3 AUSWAHL
4 Setting the global network parameters.

Thisis done in the Global Network Parameters entry mask, which is opened via
the Edit — Global Network Parameters menus.

Specify the Network Parameters. Use the bus parameters that have been defined
during the database file creation of the communication processor CP 5412 A2 for
the PROFIBUS. Among other things, the Baud Rate is set to 18750 Baud and the
Highest Station Address (HSA) to 31.

The settings made in the Global Network Parameters entry mask are applied via
the F7 function key.

S1
Editieren Netzparameter — Glohal Quelle: HNETZ1INCH.BFPB

Hoechste aktive L2-Teilnehmeradresse in der MNetzdatei :

additive Topologie Uorgaben :

Anzahl fremder akt. Stationen = 1 Hoechste Teilnehmeradr. <HSA> :
Busparameter Uorgaben =

Baudrate A 1895880 Baud

Default SAP H

Anzahl Telegramm—Wiederholungen (Max. Retry Limi H

Medium Redundanz : Keine Redundanz

Busparameter Daten :
$lot-Time (ISLD> Bit Zeiten 2.13208
Setup-Time (TSET> Bit Zeiten .42648
Kleinste Station—-Delay ¢min TSDR)> Bit Zeiten .42648
Groesste Station—-Delay {max TSDR> Bit Zeiten 1.9188
Target—Rotation—Time (TTR> Bit Zeiten 159.98
GAP-Aktualisierungsfaktor (G> a

I I N - I I
3 4 5 6 7 UEBERN. 8 AUSWAHL

F I
1BERECHNENZ
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Step C: Configuring the Communication Processor

5 Creation of an FM'S Connection.

Thisis done in the CP Connection Configuration entry mask, which is opened
viathe Edit —* Connections —® FMS Connections menus.

For the Connection Configuration, the same values must be specified that have
been used for the connection in the database file of the communication processor
CP 5412 A2. However, local and remote parameters (e.g. LSAP values) must be
switched correspondingly. Among other things, in this sample, the value 3 is set
for the Local LSAP and the value 4 for the Remote LSAP.

The settings made in the CP Connection Configuration entry mask are applied
viathe F7 function key.

B e CENDE>
CPF Uerbindungsprojektierung Quelle: H:Q55_FMS.DAT

Kommunikationsreferenz : Uerbindungsart :  MHAZ

Auf tragsprojektierung Uebervachungsintervall : S8 * 10 ms
S8NR: @

3 4
DB 5 12

unconfirmed Auftraegqge: UHNCFLOH

lokale Uerbindungs Projektierung
HN

Lokaler LSAP max. PDU-Laenge

entfernte Uerbindungs Projektierung
Fremder LSAP ! Fremde L2-Adresse
Password 8

Zugriff auwf Uariablen ¢ GET OU >

94 5§ 4§ 4§ g g |
REF UAR LUEBEREN. AUSYAHL

6 Creation of the FM S tags.

Thisis done in the Creation of FMS Tags entry mask, which is opened viathe
Edit = VFD Tag Editor menus.

In this sample, 4 FMS tags of the IN 16 (Integer 16 Bit) type are created. These
FM S tags correspond to the tags previously created in the DB5. Each tag is
marked with an Index, which is used by WinCC for addressing purposes.

The settings made in the Creation of FMS Tags entry mask are applied viathe F7
function key.

3]
FMS—Variablen Guelle: H:GS5_FMS.DAT

I I
EINFUEGENsLOESCHEN 7 UEBERN. 8 AUSWAHL

WinCC Communication Manual 8-25
C79000-G8276-C156-01



Communication to the SIMATIC S5 via PROFIBUS FMS 09.99

Step C: Configuring the Communication Processor
7 Loading the configuration data of the database file to the communication

processor CP 5431.

ThisisdoneviatheLoad —* CP Database Transfer — FD->CP menus.
The configuration data can only be uploaded while the communication processor
isin the STOP operating mode.

Laden|

CP dtart

CP SHop

CP rastand

CP Poeschen

IE Loeschen

P Datenbhasistransf
|
—>FD

FD—>EPROM
EigROM—>FD
Fu—>FD

D: Starting up the PLC

8-26

Step

D: Starting up the PLC

1

Starting the individual modules of the PLC.

Previoudy, the STEP5 program and the database file of the communication
processor CP 5431 must have been loaded to the PLC.

First, the operating mode switch of the communication processor CP 5431 is set
to the RUN position. The status LEDs RUN and STOP will light up at the
communication processor, indicating that the module has not be synchronized.

Next, the operating mode switch of the CPU module is set to the RN position.
During the startup of the CPU module, the communication processor is
synchronized by the startup block. The communication processor’s status LED
STOP go out. At the CPU module, only the status LED RN will be illuminated.

WinCC Communication Manual
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8.3 Creation of the WinCC Project WinCC_S5 FMS

The following description details the configuration steps necessary to create and start up the
WinCC project WINCC_S5 FMS.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WIinCC_S5 FMS

e A: Creating the WinCC Project
» B: Creating the Connection

* C: Creating the WinCC Tags

e D: Creating the WinCC Screen

A: Creating the WinCC Project

Step

A: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Smatic —® WnCC —
Windows Control Center.

WinCCE =plorer

Thiswill display the WinCC Explorer.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.
Exit the dialog box by clicking on OK.

WinCC Explorer EH |

— Create a Mew Project

%ﬁ. = Multi-User Project
=l Py

A5 © Muli-Cient Project

% " Open an E sisting Project
Canzel |

WinCC Communication Manual 8-27

C79000-G8276-C156-01




Communication to the SIMATIC S5 via PROFIBUS FMS 09.99

Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WinCC_S5 FMS.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects
Project Mame:
el Ealder Cancel

_ Coneel |
|win|:|:_55_FM5 L]
_ b |

Help

Mew Subfolder:

IWinEE_SE_FMS

Y'ou can uge thiz dialog box
ko create a new WinCC ;
project. Diriwe:

= j

B: Creating the Connection

8-28

Step

B: Creating the Connection

1

The new project will be displayed in the WinCC Explorer.

Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.

E"'H]HII :
“5 Intemal tags IR

Find...

FProperties

WinCC Communication Manual
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Step B: Creating the Connection
2 The dialog box Add New Driver will be displayed.
Thisdialog box lists all communication drivers that can be installed. For the
communication to the SMATIC S5 via PROFIBUSFMS, the driver PROFIBUS
FMSisrequired. Select this driver from the dialog box. Exit the dialog box by
clicking on Open.
Add new driver. E |
Lok ir: I =3 Bin j ﬁl
1 ccTlg SIMATIC 55 PMC Ethernet.chr
1 PDLCache SIMATIC 55 PMC Profibus. chn
OPC.chn SIMATIC S5 Profibus FDL.chn
21t Prafibus FMS. chin SIMATIC 57 Protocal Suite. CHN
SIMATIC 55 Ethernet Layer 4.chn ] TIEth.chn
SIMATIC 55 Ethernet TF.CHM
4] [+]
File niarne: IF'ru:ufiI:uus FMS5.chi Open I
Files of type: I'W'inEI: Commurication Driver [* chn) j Cancel |
3 The newly added driver PROFIBUS FMSwill be displayed as a sub-entry to Tag
Management.
The driver contains a channel unit named PROFIBUS FMS. Create a new
connection for this channel unit by JEjR on PROFIBUS FMS and then selecting
New Driver Connection from the pop-up menu.
=- | PROFIEUS FMS
B | [PROFIBUS Fhig
Mew Driver Connectioh. .
Eiysten Farameter
Find...
Bazte
Froperties
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Step

B: Creating the Connection

The properties dialog box of the connection will be displayed.
In the General tab, the Name of the new connection is entered. In this sample,

thisis S5_FMS 01.

Connection properties

General I Fid5 Connection I

Mame:  [S5_FMS_01
Unit  [PROFIBUS FMS ¥l

Server List

ZIP-wS4

=]|

s

Cancel Help
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Step

B: Creating the Connection

In the FMS Connection tab, specify the desired communication connection.

The Connections List shows all connections that have been created in the
database file of the communication processor CP 5412 A2. The desired
connection can be selected from thislist. In this sample, only the FMS
connection S5 CP5431 FMSwith the index of 3 exists for the database. Select

this connection.

Close the dialog box by clicking on OK.

Connection properties

General FMS Connection |

— Connechion

M amed|ndex |3

Aocezs Authorization
[ Wwith Authorization

Attritutes |

— Lizt af the Connections [Communication Belationzhip Lizt]

% Select Index

" Select Hame

Cancel

Help

WinCC Communication Manual
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Step

C: Creating the WinCC Tags

1

Creation of the WinCC tags required for the sample.

Thisisdoneviaa JEjR on the newly created connection S5 FMS 01 and then
selecting New Tag from the pop-up menu.

= [} PROFIBUS FMS
=}l PROFIBUIS FMS
Wy Cn FRS (1

MHew Group...

Mew Tag...

Eind...

[t
LCapy
Easte

Delete

Properties

The properties dialog box of the tag will be displayed. In the sample, the Name of

thefirst tag is S16x_S5FMS01 01. Thetag is of the Sgned 16-Bit Value data
type. Click on the Select button to set the Address of the new tag.

Tag properties

General | Lirnitz/F eparting I

— Properties of Tags

Hame: [516x_SEFMS01_01

Datatype : | Signed 16-bit value =l
[Lenmths |2—

Address I

Adapt format: I ShartT oSignedword

£ Erojectwide update 7 Computerlocallupdate

[™ Linear scaling

r Frozezs Walue Hange———— | = [lag Yalue Harnge
Fram I Fram
T I Mo

(] Cancel Help |
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Step C: Creating the WinCC Tags

3 The dialog box Address Properties will be displayed.

In the Name/Index field, the index of the desired FMStag is entered. Thiswill be
the index that has been defined previously during the creation of the FMStagsin
the communication processor CP 5431. If a connection to the communication
processor CP 5431 already exists, all FM S tags created for this connection will
be shown in the List of removed Tags field. This allows for a convenient selection
of the desired FM S tags.

In this sample, the WinCC tag S16x_S5FMS01 01 to be created is assigned the
FMS tag with the index 100. Thisis the tag representing the first of the two
values to be added.

The Address Properties and Tag Properties dialog boxes can be closed by
clicking on the OK button.

Address properties |

FMS Address |

—Remate Tag

M amed|ndex |'| oo
Subindex I

sk afthe Bemaote Taas

1000 - Sinti 6

&

101 -0 Slnt16 sesetlliel
102 -0-Sintl6 " Select Mame
. 103-0-SIntl6

Cancel | Help |

4 Creation of the remaining WinCC tags required.

Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.

I M amne | Type | Parameters |
T4 S1B_SEFMSO_0T  Sigred 16-bit value 100:0:0
J516% SEFMSON_02  Sigred 16-bit value 100
TJ516+ SEFMSON_03  Sigred 16-bit value 102:.0.0
3 S16«4_SBFMSON_04  Signed 16-bit value 103,00
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D: Creating the WinCC Screen

8-34

Step D: Creating the WinCC Screen
1 Creation of a WinCC screen in which the previoudly created tags are visualized.
Open the Graphics Designer editor viaa JEjR and then selecting Open from the
pop-up menu.
------ -ﬁ' Graphicz Designe
Copen ]
Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library
Find...
Froperties
2 Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral
g [JLE Element

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl
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Step

D: Creating the WinCC Screen

After placing the I/O Field on the screen, its Configuration dialog box will be
displayed.
In the Tag field, set the tag S16x_S5FMS01_01 via the button displayed below.

Leave the Update of the tag at 2 s. Keep the default settings for the remaining
options. Close the dialog box by clicking on OK.

HE|

1/0-Field Configuration

Tag: |S1E:-:_55FMSEI1_IZI1 :ll
|Ipdate: IES j
— Tupe

© Output T Input ¥ Eath
— Format

Fant Size... 12

Arial

Cancel |

Font Mame...

Pl

Calar...

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then
select Properties from the pop-up menu.

. ' Copy
Duplicate

E Pazte

Delete

Chrl+
Chrl+C

Ctrl+
Drel

Cuztomized object k

Group object k

Linking...

WinCC Communication Manual
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Step D: Creating the WinCC Screen
5 The dialog box Object Properties will be displayed.
On the left side of the Properties tab, select the entry Output/Input. Viaa "'/EjD
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0 Field to display signed values with a maximum of 5
digits. Close the dialog box by clicking on OK.
i Object Properties EER
-w|2’|2’| |10 Field j
Properties | Eventgl
=140 Field Altribute | Static | Diynamic | Curr... | ||
- Geometry Figld Type /0 Field ﬁ ]
- Colars Output Valu 0.000000=+000 4@ 516:_S5FMS01 01 28 [
- Styles Data Format  Decimal
-~ Font Output Formal
- Flaghing Apply on Full Mo ?\} O
- Mizcellaneous Apply on Exit Mo ?\} O
- Limitg Clear on Mew ez ?\} O
- Dutput/Input Clear on Invali No ﬁ ]
Hidden Input Mo R m|
6 Creation of three additional 1/O Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/0 fields.
7 Save the screen.

In the sample project, the screen is saved under the name com _3_S5FMS 01.pdl.
The screen can be switched directly to runtime from the Graphics Designer via
the button displayed below.

WinCC Communication Manual
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Step D: Creating the WinCC Screen

If the screenisin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

Iﬁ“ WinCC-Runtime -

Communication
SIMATIC S5 PROFIBUS FMS

+
—

If there is no connection to the PLC, the I/O Fields will be displayed grayed out.
In this case an error is present at some point of the communication connection.

8-37
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8.4 Diagnosis of the Communication Connection

8-38

The following describes the options available for diagnosing the communication connection
between the WinCC project WINCC_S5_ FMSand the SIMATIC S5 station.

A diagnosis of the sample according to the following description makes only sense, if the
checks listed below have been completed successfully.

Startup of the Communication Processor CP 5412 A2

* F: Testing the Communication Processor
Creation of the STEP5 Project S5 FM Sst
e D: Starting up the PLC

WinCC Communication Manual
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Setting the PG/PC Interface

Step

Setting the PG/PC Interface

1

Diagnosis of the communication connection via the program Setting the PG/PC
Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

7]
miif E

Setting the PG/PC
|nterface

The program Setting the PG/PC Interface will be displayed.

Select the interface CP 5412 A2 (PROFIBUS). Make sure that the assignments
between access points and the interfaces are not changed.

The diagnosis of the communication connection is started by clicking on the
Diagnostics button.

Setting the PG/PC Interface [¥5.0] |
Arccesz Path |
Acceszs point of application:

[cP_L2 10 -» CP541242(PROFIBUS) |
(for CP541282 SIMATIC MET)

Interface parameter zet used:
IEF'541 202[PROFIBUS] <Actives: Broperties... |

Chagnozhics. ..

TCRAP DEE Pl Fast Ethemet .. Copy... |
[elete |

[Configuration of pour Communications
Froceszor CP 5412 [&2] far a
FROFIELS-Metwork]

Interfaces
|7 Install... |

k. | Cancel | Help |
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WinCC Explorer

8-40

Step

Setting the PG/PC Interface

The dialog box Smatic NET Diagnostics will be displayed.

From the PROFIBUS/MPI Network Diagnostics tab, the diagnosis of the
communication connection is started by clicking on the Read button. This will
display all stations accessible on the bus. For this sample, the address 8 of the
communication processor CP 5412 A2 as well as the address 9 of the
communication processor CP 5431 must be marked as occupied.

The dialog box can be exited by clicking on OK.
SIMATIC NET diagnosztics |

FMS Protocal | FMS Trace | Read DP Datasbases | DP-Ré&M |
FROFIBUS MPI Metwork Diagnostics | 57 Protocal | 57 Trace

— Statug

Test |
Station address; I

Buz parameters;

i3 =]
=1

=4

=
—Buz Modes

012345673 310111213141516171813

008 ot nd s ol o e
0l st oo o o o o
Z st et oo oo o o
23 et oo o o o o e
20t ool o o o
0 st ool e e e
it Key

[ Station passive
[V Station active
[¥ Station active ready

] | Cancel Spply Help

Step

WinCC Explorer

1

Diagnosis of the communication connection from the WinCC Explorer.

Switch the project WINCC_S5_FMSinto runtime. This is done from the WinCC
Explorer viathe toolbar button displayed below.

I

The created WinCC screen com 3 _S5FMS 01.pdl can also be switched directly
from the Graphics Designer into runtime.

WinCC Communication Manual
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Step WinCC Explorer

2 In the WinCC Explorer, adialog box for monitoring all configured connections

can be accessed viathe Tools —*  Satus of Driver Connections menu. This
menu point isonly accessible if the project isin runtime.

Toolz

Language...

Status of Driver Connections

Gibats af kb Een [ peration

3 The dialog box Satus - Logical Connections will be displayed.

This dialog box lists all configured connections. For this sample, only the
connection S5_FMS 01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | Mame | Statuz | Tag read | Read regu... | T ag written | WTite regu... |
3 SE_FMS_01 0K 28 I Il 0
— Update
™ Cyclic update [ |4 3 w 280 mz Update | Help

4 Another way to obtain information about the connection statusin general and
about the connection status of individual tagsis provided by Tag Management.

The status of a configured connection can be displayed as atooltip by simply
pointing the mouse on the connection in question.

| i ame | Farameters | Last Change |
bASh FMS_01 4352300255 1804939125732

Statuz: OF.
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Step WinCC Explorer

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This alows you to detect errors concerning
an individual tag and not the entire connection.

| I arme | Type | Parameters |
4516 _SEFMSOT_0T  Sigred 16-hit value 100:0:0

Process walue: 73
Cluality;
Lazt Change: 7/5/99 11:52:13 AM

8-42
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9 Communication to the SIMATIC S5 via
PROFIBUS FDL

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@ss_FDLst

The STEPS project we will create including the database file of the communication
processor CP 5431 FMS/DP.

WinCC_S5_FDL
The WinCC project we will create.
This chapter describes in detail the startup of a communication connection between a

SIMATIC S5 and WinCC. The communication connection is implemented viathe
PROFIBUS, on which the FDL Protocol (Fieldbus Data Link) is running.

Overview of the Structure of the Sample

-\
PC with - ﬂ

|:| SIMATIC 551150
CPa41242 |:|

|:| L with CP 5431

. PROFIEUS FDL

On the computer side, the connection to the PROFIBUS network is established via the
communication processor CP 5412 A2. To install this communication processor in the
computer, the driver PB DP-5412, located on the SSMATIC NET CD-ROM, is needed.
However, it is also possible to use the PB S7-5412 or PB FMS-5412 drivers.

In the WinCC project, the communication driver SMATIC S5 PROFIBUSFDL must be
installed. This communication driver is used to configure the connection to the SMATIC
5.

The PLC SMATIC S5 115U is equipped with the CPU module CPU 944. The connection
to the network is established via the communication processor CP 5431 FMSDP. For the
configuration of this communication processor, the communication package SNEC NCM
for COMsis required.

WinCC Communication Manual 9-1
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Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication

connection:

» Startup of the Communication Processor CP 5412 A2
e Creation of the STEP5 Project S5 FDLst

» Creation of the WinCC Project WinCC_S5 FDL

» Diagnosis of the Communication Connection

Required Software

Name Description

SIMATIC NET Driver PB DP-5412 from the SMATIC NET CD-ROM for
the installation of the communication processor CP 5412 A2.

STEP5 STEP5 software for the creation of the STEP5 project.
Communication package SINEC NCM for COMs for the
configuration of the communication processor CP 5431
FMSDP.

WinCC WinCC with communication driver SMATIC S5 PROFIBUS

FDL for the creation of the WinCC project and for the
configuration of the connection to the PLC.

Required Computer Hardware

Name

Description

Communication Processor

Communication processor CP 5412 A2 to establish the
connection to the PLC’s communication processor.

Required PLC Hardware

Name Description

Rack Rack CR 700-3.

Power Supply Power supply PS951.
CPU Module CPU module CPU 944.

Communication Processor

Communication processor CP 5431 FMSDP.
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9.1 Startup of the Communication Processor CP 5412 A2

The following description details the configuration steps necessary to successfully start up
the communication processor CP 5412 A2.

Overview of the Configuration Steps

The following lists the configuration steps necessary to start up the communication
processor CP 5412 A2:

e A: Mounting the Communication Processor in the Computer

* B: Installing the Communication Driver

» C: Installing the Communication Processor

» D: Assigning the Communication Processor

* E: Testing the Communication Processor

A: Mounting the Communication Processor in the Computer

Step A: Mounting the Communication Processor in the Computer
1 Check the selected jumper settings at the CP 5412 A2.
During the installation of the CP 5412 A2, the I/O Range must be specified. The
I/O Range is set viajumpers.
By default, the I/0O Range is set to 0240-0243. However, other settings are also
possible. The following graphic illustrates the jumper settings necessary for the
various I/O Ranges.
- I-0 Area 1-2-3-4
= 0240-0243 0ooo
0244-1247 ool
0248-024B 0010
024C-N24F 0011
— 0280-0283 0100
0284-0287 o101
0288-028B 0110
028C-N28F 0111
0300-0303 1000
0304-0307 1001
0308-030B 1010
030C-030F 1011
Switch Up = 1 0390-0393 1100
Switch Down = 0 0394-1397 1101
0398-039B 1110
039C-039F 1111
2 Mount the module according to the installation instructions. Among other things,
follow the steps for handling electrostatic sensitive devices (ESD). The module
must only be installed while the computer is off.
For the communication card CP 5412 A2, afree |SA slot in the computer is
required. After the installation of the CP 5412 A2, close the computer’s case and
start the computer.
WinCC Communication Manual 9-3
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B: Installing the Communication Driver

Step

B: Installing the Communication Driver

1

Installation of the communication driver PB DP-5412 from the SMATIC NET
CD-ROM.

After inserting the SMATIC NET CD-ROM, the installation programis
automatically started. If thisis not the case, open the Windows NT Explorer and
start the setup.exe program located on the CD-ROM.

Theinstallation of the software is started via the button displayed below.

i SIMATICMET ¢
: Software |nstallieren |

Follow the instructions of the installation program. On the Components page, the
check-box of the driver PB DP-5412 to be installed must be selected. Finish the
installation.

-_','-:|. SIMATIC NET Software: Components |

Pleaze select the programs to be installed.
[ PE CP BE12/5614 [DP-Base v1.2] 5 MEB ;I
S|MAT|C O PE DPEE13W2 & ME
-~ | PB 57541251 17ME |
SO'ETWE&FE%% P DP-5412%/5.1 27 ME
i ; L] PE PG-R412 %51 17 MEB
[ PBE FM5-5412 w51 27 MEB LI
— Dezcription
SIMATIC MET PROFIBUS DP-541 25 indows NT
Yersion 5.1
Read me |
— Desztination directory:
chaiemenshaimatic.net Browse. .. |
Fegured on C: 29 kBute Awallable on C: 466 MByte
< Back | Mest » I Cancel |
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C: Installing the Communication Processor

Step

C: Installing the Communication Processor

1

Install the communication processor CP 5412 A2 viathe program Setting the
PG/PC Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface

The program Setting the PG/PC Interface will be displayed.
The dialog box for installing a new interface is opened viathe Install button.

Setting the PG/PC Interface [¥5.0) |

Accesz Path I

Accesz point of application:

| CP L2 1: |

[for CRE41282 SIMATIC MET)

Interface parameter set uzed:
|<N|:|ne> Eroperties... |

TCRAP -» DEC PCI Fast Ethernet ..

Copy.. |

Welete |

|' Interfaces

k. | Cancel Help

WinCC Communication Manual 9-5

C79000-G8276-C156-01




Communication to the SIMATIC S5 via PROFIBUS FDL

09.99

Step

C: Installing the Communication Processor

The dialog box Install/Remove Modules will be displayed. The Selection field
lists al interfaces that can be installed. Among them will be the entry for the CP
5412 A2, if the communication driver has been installed previously as outlined in
step B.

From the Selection field, select the entry CP 5412 A2. The installation of the
communication processor is started by clicking on the Install -> button.

Install / Remove Interfaces

Inztalled:
TCPAIP -» DEC PCI Fast Ethernet ... Bo.

Selection:
CP1411[aMD F'ENET-FEi‘

CR1a13

CP1413 256k DP-RAM)
CP1511 [Accton ENZ216
CF5411

|EF'54‘I 282 Communications Processor [MPI/PROFIBUS] for Programming Devices/FCs

LClose Help

The dialog box Resources - CP 5412 A2 will be displayed.

The settings for the Memory Range, 1/0 Range and Interrupt have to be
specified.

The /0O Range has aready been determined via the Jumper Settings at the CP
5412 A2.

Make sure that the assigned resources have not already been taken by other
modules in the computer. Information about already taken system resources can

be obtained from the Resources tab accessed viaSart —= Programs —
Administrative Tools (Common) — Windows NT Diagnostics.
Close the Resources tab by clicking on OK.

Rezources - CP541242<Board 1>

[000CE000-000CEFFF =]

02400243 =

tMemaony range:
Input & output range:
[nterrupt request:

15 =
=

Direct memaory access:

# - Current hardware zetting
* - Pozzible canflict with ather hardware

Cancel Help
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Step

C: Installing the Communication Processor

In the dialog box Install/Remove Modules, the Installed field will now contain the

entry for the CP 5412 A2.

Exit the dialog box I nstall/Remove Modules via the Close button.

Install / Remove Interfaces |
Selection: Installed:
CP1411[AaMD PCHET Fz CPA41242 Board 1
CP1413 TCP/IP -x DEC PCI Fast Ethernet ... Bo
CP1413 [256k DP-RAk) [mstallf== |
CP1511[Accton EN2216
CPa411
CP541242 < Remaye |
rP&R11 i
i il a o

Bezources... |

II:F'54‘| 202 Communications Procezsor [MP/PROFIBLUS] for Programming Devices/PCz

Help |
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D: Assigning the Communication Processor

9-8

Step D: Assigning the Communication Processor
1 In the program Setting the PG/PC Interface, assign the access point CP_L2_1: to

the just installed interface.

The access point CP_L2_1: isthe default access point used by WinCC for the
communication viathe PROFIBUS. It has been created automatically during the
installation of the communication driver PB DP-5412.

In the field Access Point of the Application, set theentry CP_L2 1:. Inthefield
below, select the entry CP 5412 A2 (PROFIBUS). This compl etes the assignment
between the access point and the communication processor.

Setting the PG/PC Interface [¥5.0) |
Azcess Path I
Acceszs point of application:

[CP_L2 1 > CPS41242(PROFIBUS) |
[for CPE41282 SIMATIC MET)

Interface parameter set wzed:

|EF'54‘I 282PROFIBLS) i Properhes..
<Mones " Diagnostics... |
CPR41282[MF]
CPa41 24 2[FROFIBLIS] - |
TCPAP -» DEC PCl Fast Ethernet .. =0RY-..

LI [elete |

[Configuration of wour Communications
Proceszaar CF 5412 [A2] for a
PROFIBLS-Metwork)

|nterfaces
|V Irztall... |

] | Cancel | Help |
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Step

D: Assigning the Communication Processor

Setting the properties of the communication processor CP 5412 A2.

The dialog box for setting the properties is opened via the Properties button of
the Setting the PG/PC Interface program.

The dialog box Properties - CP 5412 (PROFIBUS) will be displayed.
In the PROFIBUS tab, station and network related parameters are set.

In this sample, the Local Sation Address of the communication processor is set
to 8.

For the PROFIBUS Network, a Baud Rate of 187.5 kBit/sis selected. The
Highest Station Addressis set to the value of 31. Asthe Profile, Universal
(DP/FMS) is selected.

The network settings just made for al stations in the PROFIBUS network must
be uniform. They must also be entered as the network parametersin the database
file created for the communication processor CP 5431.

Properties - CP5412A2(PROFIBUS) |

PROFIBUS | $7 Protocal | FMS/DP-Protacol | Mode |

— Station Parameters

Address; a8 =

[¥ PGAPC iz the only master on bus
[T PLCS7 time synchionization

— Metwaork, Parameters

Tranzmizgion Bate: I 187 5kbp: = I

Highest Station Address: 1| =~

Profile:;

Uriverzal [DP/FMS]
Bus Parameters... | Uzer-Defined

— Met Configuration

[V Calculate with this net configuration

Master: |2 _Ij Slaves: I':I _I?

Cancel | Standard | Help
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Step D: Assigning the Communication Processor

3 Exit the program Setting the PG/PC Interface via the OK button.

A dialog box will be displayed requesting the restart of the CP 5412 A2.
Acknowledge this dialog box by clicking on OK, which will result in the restart
of the communication processor CP 5412 A2.

This completes the installation of the communication processor.
Changed SIMATIC MET settings |

ou changed vour SIMATIC MET settings.

To activate the changes,
a restart of the parameter zettings iz necesszan,.

Fiestart row?

1 Cancel |
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E: Testing the Communication Processor

Step

E: Testing the Communication Processor

1

Test the communication processor CP 5412 A2 viathe program Setting the
PG/PC Interface.

This program is accessed viaStart — Settings — Control Panel —
Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface

The program Setting the PG/PC Interface will be displayed.

Select the interface to be checked. In this case, select the entry CP 5412 A2
(PROFIBUS). Make sure that the assignments between access points and the
interfaces are not changed.

The check for a proper installation is activated by clicking on the Diagnostics
button.

Setting the PG/PC Interface [¥5.0) |
Access Path I
Accesz point of application:

[CP_L2 1: > CPS41242(PROFIBUS) =]
(for CPS41242 SIMATIC NET)

Interface parameter set uzed:
IEF'541 282PROFIBLS] <Actives Properties... |

<Mones i Diagnostics...
CP541 282[MP

CPE41242[PROFIBUS] céctives
TCPAP -» DEC PCI Fast Ethernat .. Lopy... |

Welete |

[Configuration of pour Communications
Proceszsor CF 54712 [A2] for a
PROFIBUS-Metwork)

Interfaces
|V Irstall... |

k. | Cancel | Help |

WinCC Communication Manual 9-11

C79000-G8276-C156-01




Communication to the SIMATIC S5 via PROFIBUS FDL 09.99

9-12

Step E: Testing the Communication Processor
3 The dialog box Smatic NET Diagnostics will be displayed.

In the PROFIBUS/MPI Network Diagnostics tab, the diagnosisiis started viathe
Test button. The result of the diagnosis will be displayed immediately following.
If the result of the diagnosis is positive (correct installation), the dialog box can
be exited with OK. In this case, the program Setting the PG/PC Interface can also
be closed by clicking on OK. The configuration of the communication to the S5
viaPROFIBUSFDL is continued in the following section.

However, if the result of the diagnosisis negative (incorrect installation), the
error must be localized and corrected. Troubleshooting procedures are described
in the section |sthe Communication Module in the Computer operational ?.

SIMATIC MET diagnostics |

FMS Protocol | FMS Trace | Read DP Datsbases | DP-RéM
PROFIBUS APl Mebwork, Diagnostics: I 57 Protocal | 57 Trace

— Statuz

i3 =
=
Station address: IB

Bus parameters:

Baudrate: 18760 Kbps &

Highest station addrezs [H5A]: K1

b imimum ztation delay Time [Min T edr); a0 et

b awirmunn station delay Time [MMax Tedr]; JB0tRit

Setup time [taet): a0 tBit LI
— Buz Modes

0123456789 10111213141516171819

ol ol o o o
13wl ol oo oo o o
C ol ot oo o o
3 ol ol
23l ol sl ol
0ol sl e i
C:lntnininininln Key

[ Station paszive

Bead | W Station active
[¥ Station active ready
] | Cancel | Apply | Help
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9.2 Creation of the STEP5 Project S5_FDLst

The following description details the configuration steps necessary to create and start up the
STEP5 project S5 FDLst.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the STEP5 project
S5 FDLst:

e A:Instaling the Hardware and Software

* B: Creating the STEP5 Program

e C: Configuring the Communication Processor
» D: StatingupthePLC

A: Installing the Hardware and Software

Step

A: Installing the Har dwar e and Softwar e

1

Rack-mounting of the modules used.

In this sample, the modules to be installed are the power supply PS 951, the CPU
module CPU 944 and the communication processor CP 5431.

Establishing the connection from the programming device to the programming
interface of the CPU module.

Establishing the connection from the communication processor CP 5412 A2 in
the computer to the communication processor CP 5431 in the PLC.

Installing the communication package SINEC NCM for COMs from the
corresponding installation disk. This communication package is required for the
configuration of the communication processor CP 5431.

The installation disk contains the program file install.exe. Start this program.
Follow the instructions of the installation program and complete the installation.

Inztall exe

B: Creating the STEP5 Program

Step B: Creating the STEP5 Program

1 Creation of a new project with the STEP5 software.
Start the STEPS software. From the Object — Project — Settings —
Pagel and Page2 menus, define the settings for the new project. In the Program
Filefield, specify the name of the new program file to be created. In this sample,
the name S5_FDLST.SBD is used. Only the first six characters of the file name
can be changed by the user.

2 Creation of adata block.
In STEP5, thisis accomplished viathe Editor — Data Block —® menus of

WinCC Communication Manual 9-13
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Step

B: Creating the STEP5 Program

the program file. As the name of the data block, this sample uses DB5.

In this data block, two tags with a length of 16 Bits are created. Their sumisto
be determined in OB1 and then be written to another tag with alength of 16 Bits.
One additional tag with alength of 16 Bitsis created, whose valueis cyclically
incremented in OB1.

The tags created in the data block DB5 are visualized in the WinCC project. To
do so, WinCC tags with corresponding addresses are created there.

The following graphic displays the programmed data block DB5.

GO =] 00 L7 Whe D [0 = ()
TR TR TR LT
{1 | T /T

Creation of afunction block, which makes available the functionality of the
sample program.

Two values stored in the DB5 are added and the sum again stored in the DB5.
Additionally, avalue stored in the DB5 isincremented every program cycle. If
this value reaches 10000, it is reset back to 0. In STEPS5, the creation of a new
function block is carried out viathe Editor — STEP5 Block —* menus of the
program file. Asthe name of the program block, this sample uses FB6.

FE &
NETZWERK 1 von 1 Add and Increment
HAME :ADD_INGC

Add Values

L]

5
]
1

2

3 Increment Value

+

o
-]

Set B if 18008 is reached

ez
k-3

-]

H ]
:L
:L
T+
=T
:L
=L
HL4
HE
:L
=T
H
:L
:L
T+
=T
=B

=]

Transfer of the blocks required for the communication into STEP5. The blocks
can be found on the WinCC CD-ROM or they can be copied from the supplied
STEPS5 project.

These are the standard function blocks FB9 L2STARTUP and FB10 L2SNDRCV.
They must be transferred into the STEP5 program. The blocks support 5 different
FDL connection instruction types.

For each of these instruction types, a predefined work-DB is available, which
contains various message data. For this sample, only instructions for read and
write request from WinCC are required. This requires the transfer of the work-
DBsDB11 and DB12 into STEPS5.

In the PLC, the handling blocks SEND, RECEIVE, SYNCHRON and CONTROL
must be available. For the SMATIC S5 115U PLC used in this sample, these are
the blocks FB244, FB245, FB247 and FB249.

WinCC Communication Manual
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Step B: Creating the STEP5 Program

5 Creation of the startup blocks.

The startup blocks define the communication parameters, register the work-DBs
and synchronize the communication processor. These steps are all performed by
acall of the function block FB9 L2STARTUP.

During the call of the function block, the interface number SSNR of the CP 5431
istransferred as a parameter. As the RADR parameter, the PROFIBUS address of
the communication processor CP 5412 A2 in the computer is specified. In this
sample, thisis8.

In addition, the connection parameters of the instruction types used must be
specified. On the one hand, these are the parameters RVC4 and RVC5, which
indicate the Service Access Points of the WinCC station. These SAPs are
specified in WinCC during the creation of the connection. On the other hand,
these are the parameters ANR4 and ANRS. These are the instruction numbers,
which have been set during the configuration of the FDL connections for the
communication processor CP 5431. For both instructions, the numbers of the
work-DBs must be indicated as well.

Theremaining call parameters of the FB9 are not important for the functionality
of this sample.

0B 21
METZWERK 1 won 1 Synchronisieren CP 5431

5P FB 2
NAME :L2ANMLAUF

SSNR of CP 5431
ne

ne
PROFIBUS—Address WinCC Station

ne
SAP YWRITE
SAF READ
nr
ne

ne
ANR WRITE
ANR READ
ne
ne

ne
Work-DB URITE
Work-DB READ
ny
ne

+A ne
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Step B: Creating the STEP5 Program

6 Creation of the OBL1.

The communication to WinCC via the communication processor CP 5431 is
carried out by the function block FB10 L2SNDRCV. In this sample, WinCC is
able to send and request data. For this purpose, only two transfer parameters are
relevant during the call of the FB10. These are the parameters DBX4 and DBXS5,
which indicate the numbers of both work-DBs of the instruction types used.

In addition, the previously created block FB6 is called in the OBL1.

0B 1
NETZWERK 1 von 1 Communication Manual

;SPH FB 18 Communication
NAME :L2SNDRCU

M Ba.a
ME B
MB 8
T A
I8

KY @00, 0808 .

KY Work-DBE WRITE
KY Work-DB READ
KY ne

KY ne

:SPA FB 6 Add and Increment
NAME :ADD_INC

:BE

7 Loading the STEP5 program into the PLC.

In STEP5, thisisdoneviathe Object —* Blocks —* Transfer —® PLC
File menus. In the Selection field, the option All Blocks must be selected to load
all previoudly created blocksto the PLC.
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C: Configuring the Communication Processor

Step

C: Configuring the Communication Processor

1

Start the communication package SNEC NCM for COMs to configure the
communication processor CP 5431.

From STEP5, start the communication package viathe Change —* Additional
— SINEC NCM for COMs menus.

This will open the communication package SSNEC NCM for COMs.
If no database file is set, the Basic Settings entry mask will initialy be displayed.

This entry mask can also be opened viathe File — Select (or Init. — Edit)
menus.

In the CP Type field, indicate the type of communication processor used. Viathe
F8 function key, one of the available communication processors can be set.
Select the CP 5431. Set the Status field to OFFLINE FD viathe F8 function key.
This stores the configuration made in the program to a database file. In the
Database File field, specify the name of this database file. This name hasto start
with the letter Q. For this sample, the name QS5 _FDL.DAT is used for the
database file.

The settings made in the Basic Settings entry mask are applied via the F7
function key.

N TE,] (ENDE)>
Grundeinstellungen

Art des GP CP5431

QS5_FDL.DAT

Status : OFFLINENFD

Datenhasisdatei : H:

: Schriftfuss aus
Druckerausgabe auS

Dokumentation

HONAMEDR . I NI
HONAMEF1 . I NI

Druckerdatei H '
Schriftfussdatei B '

Ll
7 UEBERN. 8 AUSWAHL
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Step C: Configuring the Communication Processor
3 The settings for the basic initialization of the communication processor must be
made.
They are entered in the Basic Initialization entry mask. Thisentry mask is
opened viathe Edit — CP Init. menus.
In the L2 Address field, the PROFIBUS Address of the communication processor
CP 5431 is specified. In this sample, the value 9 has been entered. Thisvalueis
one of the parameters that have to be specified during the creation of the
connection in WinCC.
The remaining settings can be seen in the following graphic. The settings made in
the Basic Initialization entry mask are applied viathe F7 function key.
S INEC—NCMISH
Editieren — CP Init Grundinitialisierung Quelle: H:Q85_FDL.DAT
Urladedaten = SIMATIC Spezifika =
L2 — Adresse 2 Basis—88NR A
Aktiv ~ Passiv AKT IV Anzahl Schnittst. :
Hetzdatei HETZ1NHGM.NET
Informative Parameter :
Modulart EPROM Modulgroesse
qugru?psﬂkﬁzqung CP5431
Erstellungsdatum 19.01.99
Anlagenbezeichnung COMMUNICAT IONMAMUAL
[
7 UEBERN. 3 AUSWAHL
4 Setting the global network parameters.

Thisis done in the Global Network Parameters entry mask, which is opened via
the Edit — Global Network Parameters menus.

The same network parameters must be used that have been specified as the
network parameters during the installation of the communication processor CP
5412 A2. Among other things, the Baud Rate is set to 18750 Baud and the
Highest Station Address (HSA) to 31. The value for the Default SAP is set to 2.

The settings made in the Global Network Parameters entry mask are applied via
the F7 function key.

S1
Editieren Netzparameter — Glohal Quelle: HNETZ1INCH.BFPB

Hoechste aktive L2-Teilnehmeradresse in der MNetzdatei :
additive Topologie Uorgaben :
Anzahl fremder akt. Stationen = 1 Hoechste Teilnehmeradr. <HSA> :

Busparameter Uorgaben =
Baudrate A 1895880 Baud
Default SAP H 2
Anzahl Telegramm—Wiederholungen (Max. Retry Limi H
Medium Redundanz : Keine Redundanz

Busparameter Daten :
$lot-Time (ISLD> Bit Zeiten 2.13208
Setup-Time (TSET> Bit Zeiten .42648
Kleinste Station—-Delay ¢min TSDR)> Bit Zeiten .42648
Groesste Station—-Delay {max TSDR> Bit Zeiten 1.9188
Target—Rotation—Time (TTR> Bit Zeiten 159.98
GAP-Aktualisierungsfaktor (G> a

I I N - I I
3 4 5 6 7 UEBERN. 8 AUSWAHL

F I
1BERECHNENZ
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Step C: Configuring the Communication Processor
5 Creation of the FDL connections.
Thisisdone in the Connection Editor entry mask. This entry mask is opened via
theEdit — Connections — Free Layer2 Connectionsmenus.
Two connections are needed: One processes the write requests of WinCC, the
other one the read requests of WinCC. The priority of both connectionsis set to
Low. For the connection used to process the write requests of WinCC, this
sample uses the value 3 for the Service Access Point SSAP and the value 134 for
the instruction number ANR. By hitting the F4 function key, the parameters for
the next FDL connection can be entered. This connection will be used to process
the read requests of WinCC. This sample uses the value 5 for the SSAP and the
value 135 for the ANR.
Theinstruction numbers used for the individual FDL connections were already
specified in the startup blocks of STEP5. The SAP values are specified as remote
parameters during the creation of the connection in WinCC.
The settings made in the Connection Editor entry mask are applied viathe F7
function key.
CP Typ: CP5431
Uerbindungseditor freie Layer 2 - Uerbindungen Quelle: H:=QS5_FDL.DAT
Lokale L2 — Teilnehmeradresse =
PRIO <H-s/L> : &
Parameter Senden ~ Empfangen :
SEAP = @
SENR - B
ANR : 134
I I I - N I I I
1 + 1 2 - 1 3 4 EINGABE SLOESCHEN & 7 UEBERN. 8 AUSUAHL
6 Loading the configuration data of the database file to the communication
processor CP 5431.
ThisisdoneviatheLoad —* CP Database Transfer — FD->CP menus.
The configuration data can only be uploaded while the communication processor
isin the STOP operating mode.
Laden|
CP dHtart
CPF SHEop
CP fustand
CP Poeschen
I; Loeschen
P Datenbaszistransf
|
—>FD
FD—+gPROM
EFROM->FD
Fil-*FD
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D: Starting up the PLC

9-20

Step

D: Starting up the PLC

1

Starting the individual modules of the PLC.

Previoudy, the STEP5 program and the database file of the communication
processor CP 5431 must have been loaded to the PLC.

First, the operating mode switch of the communication processor CP 5431 is set
to the RUN position. The status LEDs RUN and STOP will light up at the
communi cation processor, indicating that the module has not be synchronized.

Next, the operating mode switch of the CPU module is set to the RN position.
During the startup of the CPU module, the communication processor is
synchronized by the startup block. The communication processor’s status LED
STOP go out. At the CPU module, only the status LED RN will be illuminated.
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C79000-G8276-C156-01




09.99

Communication to the SIMATIC S5 via PROFIBUS FDL

9.3 Creation of the WinCC Project WinCC_S5 FDL

The following description details the configuration steps necessary to create and start up the
WinCC project WInCC_S5 FDL.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WIinCC_S5_FDL:

e A: Creating the WinCC Project
» B: Creating the Connection

* C: Creating the WinCC Tags

e D: Creating the WinCC Screen

A: Creating the WinCC Project

Step

A: Creating the WinCC Project

1

Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Smatic —® WnCC —
Windows Control Center.

WinCCE =plorer

Thiswill display the WinCC Explorer.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.
Exit the dialog box by clicking on OK.

WinCC Explorer EH |

— Create a Mew Project

%ﬁ. = Multi-User Project
=l Py

A5 © Muli-Cient Project

% " Open an E sisting Project
Canzel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WinCC_S5 FDL.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects
Project Mame:
el Ealder Cancel

_ Coneel |
IWinEE_SE_FDL L] =
_ b |

Help

Mew Subfolder:

IWinEE_SE_FDL

Y'ou can uge thiz dialog box LI
ko create a new WinCC ;
project, Dirizve:

= j

B: Creating the Connection

9-22

Step

B: Creating the Connection

1

The new project will be displayed in the WinCC Explorer.

Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.

E"'H]HII :
“5 Intemal tags IR

Find...

FProperties
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Step B: Creating the Connection
2 The dialog box Add New Driver will be displayed.
Thisdialog box lists all communication drivers that can be installed. For the
communication to the SMATIC S5 via PROFIBUSFDL, the driver SMATIC S5
PROFIBUSFDL isrequired. Select this driver from the dialog box. Exit the
dialog box by clicking on Open.
Add new driver. E |
Loak im: I 4 Bin j ﬁl
1 ccTlg . SIMATIC 55 PMC Ethernet.chr
1 PDLCache . SIM.-’-‘-.TIE 55 F'I'-.-1I: PerIbUS chin
OPC.chn
Prafibus FMS.chin . SMATIC 5? Protocol Suite CHN
SIMATIC 55 Ethernet Layer 4.chn ] TIEth.chn
SIMATIC 55 Ethernet TF.CHM
4] [»]
File niarne: ISIM.-’-‘-.TIE 55 Profibus FOL.chi Open I
Files of type: I'W'inEI: Commurication Driver [* chn) j Cancel |
3 The newly added driver SMATIC S5 PROFIBUS FDL will be displayed as a
sub-entry to Tag Management.
The driver contains a channel unit named FDL (CP5412/A2-1). Create a new
connection for this channel unit by JEjR on FDL (CP5412/A2-1) and then
selecting New Driver Connection from the pop-up menu.
= m, SIMATIC S5 PROFIBUS FDL
8 " FFDL [CP5412/42-1)
Hew Driver Connectian..
Swyztem Parameter
Find...
Eazfe
Properties
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Step

B: Creating the Connection

The properties dialog box of the connection will be displayed.

In the General tab, the Name of the new connection is entered. In this sample,
thisisS7_FDL_01.

Click on the Properties button to define the connection properties.

Connection properties |

General I

Mame:  [S5_FDL_O1
Unit  [FDL(CP5412/821) ¥

Server List

ZIP-wS 4

&

k. Cancel Help
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C79000-G8276-C156-01




09.99

Communication to the SIMATIC S5 via PROFIBUS FDL

Step

B: Creating the Connection

The dialog box Connection Properties will be displayed.

In the Connection tab, the parameters of the desired communication connection
are defined.

In the Profibus field, the PROFIBUS address of the PLC in entered. In this
sample, the PLC Station Address hasthe value 9. The Priority is set to Low.

In the READ Function area, the connection settings for reading data from the
PLC are made. In order for WinCC to request the data actively, the radio-button
OS active, WinCC is the active Partner must be selected. The values for the local
Service Access Point and the remote Service Access Point must be defined. In
this sample, the value 6 is entered in the Local SAP field and the value 5 in the
Remote SAP field.

In the WRITE Function area, the connection settings for writing datato the PLC
are made. The values for the local Service Access Point and the remote Service
Access Point must be defined. In this sample, the value 4 is entered in the Local
SAP field and the value 3 in the Remote SAP field.

The values entered in this dialog box for the remote SAP have been defined
during the creation of the FDL connections for the communication processor CP
5431. The valuesfor the local SAP were already entered in the startup blocks
during the creation of the STEP5 program.

Close the dialog box by clicking on OK.

Connection Parameters [ x| |

Connection |
Prigrity———————————
" High
& Low

" 05 passive, WinCC iz the passive partm
IE
|5

—
—

— Prafibuz

FLC Station Address Ig

— READ - Funktion
% 05 active, WinCC iz the active partn

Owin SAP
Foreign S

—"RITE - Function
D SAF

Foreign S

Cancel | Help |
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Step

B: Creating the Connection

Setting the system parameters of the channel unit.

These settings are made in the System Parameters dialog box, which is accessed
viaa JEjR on the FDL (CP5412/A2-1) entry and then selecting System
Parameters from the pop-up menu.

In the displayed dialog box, the access point used by WinCC to accessthe PLC is
defined in the Device Name field. By default, the access point CP_L2 1: is set.
Previoudly, during the installation of the communication processor in the
computer, the CP 5412 A2 has been assigned to the access point CP_L2 1:.

Close the dialog box by clicking on OK.
System Parameter |

System Parameter I

Device Mame |/TP_L2_1:/5CP

— Monitoring Cycles

— Writing/reading of process values

B airneam Y aiting T ime |3|:|

Cancel Sl
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C: Creating the WinCC Tags

Step

C: Creating the WinCC Tags

1

Creation of the WinCC tags required for the sample.

Thisisdoneviaa JEjR on the newly created connection S5_FDL_01 and then
selecting New Tag from the pop-up menu.

B ﬂl, SIMATIC 55 FROFIEUS FDL
EI. FOL [CP5412/42-1]

Mew Group...

Mew Tag...

Find...

i
Copy
Baste

Delete

Properties

The properties dialog box of the tag will be displayed. In the sample, the Name of
thefirst tag is S16x_S5FDLO1 01. Thetag is of the Sgned 16-Bit Value data
type. Click on the Select button to set the Address of the new tag.

Tag properties |

General | Limitz/Feporting |

— Properties of Tags
Marne: [516x_S5FDLT1_O1

Datatype : [Sianed 16t value =]
[Cerigth |2—
Address: I

&dapt farmat: IShDrtTDSigned’W’Drd j

{7 Erojectwide update ) Computerloeal update

[ Linear szaling

- Process Yalue Hange———— = Tlag ¥alue Bange

Erarm I Erarm I
T | T |

] Cancel Help |
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Step C: Creating the WinCC Tags

3 The dialog box Address Properties will be displayed.

Set DB as the Data Range and the value 5 as the DB No.. Set Word in the
Address field and the value 0 in the DW field. Close the dialog box by clicking
on OK. The properties dialog box of thetag is also closed by clicking on OK.

Thejust created WinCC tag is addressed in the range of the DB5, where the first
of the two valuesto be added is located.

The Address Properties and Tag Properties dialog boxes can be closed by
clicking on the OK button.

Address properties |
Addrezs |
— Dezcription

Data |oE

=
Address IWDrd j

D |0 Lenath 1

Cancel | Help |

4 Creation of the remaining WinCC tags required.

Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.

I M ame | Type I Farameters I
TJS16: SEFDLDT_01  Signed 16-bit value DES.LhwD
3516 SEFDLD_02  Signed 16-bit value CEBS.Dw
T3S16x SEFDL_03  Signed 16-bit value DES.Dw2
3516 _SEFDLO_04  Signed 16-bit value DES.DWw3

9-28 WinCC Communication Manual
C79000-G8276-C156-01



09.99

Communication to the SIMATIC S5 via PROFIBUS FDL

D: Creating the WinCC Screen

Step

D: Creating the WinCC Screen

1

Creation of a WinCC screen in which the previously created tags are visualized.

Open the Graphics Designer editor vianEjR and then selecting Open from the
pop-up menu.

5 Designe
Copen

Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library

...... -ﬁ- Graphic

Fird...

Froperties

Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral
¥ OLE Element

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl

After placing the I/O Field on the screen, its Configuration dialog box will be
displayed.

In the Tag field, set thetag S16x_S5FDLO1 01 viathe button displayed below.
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Step

D: Creating the WinCC Screen

Leave the Update of the tag at 2 s. Keep the default settings for the remaining
options. Close the dialog box by clicking on OK.

1#/0-Field Configuration K |

Tag: |51 Bx_SSFDLOT_01 :JI
LIpdate: IE s j

— Type
C Output  Input ' Both

— Format
Fant Size... 1z

Faont Mame. .. Arial

Cancel |

Pl

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then
select Properties from the pop-up menu.

ml:u! I:tr|+><:
- - LCopy Chrl+C
Duplicate
E, Faste Chrl+
Delete Crel
Cuztomized object ¥
Group object k
Linking...
Configuration Dialog...
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Step D: Creating the WinCC Screen
5 The dialog box Object Properties will be displayed.
On the left side of the Propertiestab, select the entry Output/Input. Viaa JEj D
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0O Field to display signed values with a maximum of 5
digits. Close the dialog box by clicking on OK.
i Object Properties EHE
-W|32'|}2'| 140 Field j
Properties | Event&l
=140 Field Abtribute | Static | Dyhamic | cur... ] 1]
Geometry Field Type 140 Field 3\__} N
Colors Dutput Yalue 0.000000e+000 ! S1B+_S5BFDLO_D1 25 |
Styles Data Format Decimnal
- Fant Output Forrat
Flashing Apply on Full Mo 3\__} N
Mizcellaneous Apply on Exit Mo 3\__} d
Limnits Clear on Mew Input  Yes 3\__} N
Outputfinput | |Clear on Invalid Input Mo 3\__} N
Hidden Input Mo 3\__} N
6 Creation of three additional 1/O Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/0 fields.
7 Save the screen.
In the sample project, the screen is saved under the name com 3 _S6FDL_01.pdl.
The screen can be switched directly to runtime from the Graphics Designer via
the button displayed below.
=l
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Step

D: Creating the WinCC Screen

If the screenisin runtime, the PLC started and the network connection
established, the current values of the PLC will be displayed in the I/O fields.
They can be changed by entering valuesin the individual 1/0 Fields.

Iﬁ“ WinCC-RBuntime -

Communication
SIMATIC 85 PROFIBUS FDL

If there is no connection to the PLC, the I/O Fields will be displayed grayed out.
In this case an error is present at some point of the communication connection.

WinCC Communication Manual
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9.4 Diagnosis of the Communication Connection

The following describes the options available for diagnosing the communication connection
between the WinCC project WINCC_S5_FDL and the SIMATIC S5 station.

A diagnosis of the sample according to this description makes only sense, if the checks
listed below have been completed successfully.

Startup of the Communication Processor CP 5412 A2

* E: Testing the Communication Processor

Creation of the STEP5 Project S5FDLst

e D: Starting up the PLC

WinCC Communication Manual 9-33
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Setting the PG/PC Interface

Step Setting the PG/PC Interface

1 Diagnosis of the communication connection via the program Setting the PG/PC

Interface.

Setting the PG/PC Interface.

LT

Wi

Setting the PG/PC
|nterface

This program is accessed viaStart — Settings — Control Panel —

Diagnostics button.
Setting the PG/PC Interface [¥5.0)

Aocess Path |

Accesz point of application:

2 The program Setting the PG/PC Interface will be displayed.

Select the interface CP 5412 A2 (PROFIBUS). Make sure that the assignments
between access points and the interfaces are not changed.

The diagnosis of the communication connection is started by clicking on the

IEF'_L2_1 oo - PB4 242(PROFIEBUS)
[for CPE41242 SIMATIC NET)

|nterface parameter zet uzed:

|EF'54'I 282[PROFIBUS] <Actives Properties.. |

<Mones Dhagnoshcs. ..

CP541282MP

CP541242[PROFIBUS] <dctives C |

TCRAP -» DEC PCI Fast Ethernet .. =CRY..
[elete |

[Configuration of vour Communications

Proceszor CF 5472 (4] far a

PROFIBLIS-M etvark)

Interfaces

|V Irnztall... |

=]|

ok |

Cancel | Help
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Step Sett

ing the PG/PC Interface

3 The

The

dialog box Smatic NET Diagnostics will be displayed.

dialog box can be exited by clicking on OK.

SIMATIC HNET diagnostics

FMS Protocol | FMS Trace | Read DP Datsbases | DP-RéM
FROFIEUSAMPI Metwark Diagrnostics I S7 Protocol | 57 Trace

— Statuz

Test |
Station address: I

Bus parameters:

0K =
)

=

=
— Bus Modes

0123456789 10111213141516171819

o rrrrErErrvrMECEEEEC e rrr
arrrrererrrrrrrrrrrrrr
wrrrercrrrrererrrrrrr
srrrrrrrrrrrrrrrerrrrr
mrrrrrrrrrrrercrcrrrrr
mrrrerrrrrrrrercrrrrr

C:lntnininininln Key

[ Station paszive
W Station active
[¥ Station active ready

From the PROFIBUS/MPI Network Diagnostics tab, the diagnosis of the
communication connection is started by clicking on the Read button. This will
display all stations accessible on the bus. For this sample, the address 8 of the
communication processor CP 5412 A2 as well as the address 9 of the
communication processor CP 5431 must be marked as occupied.

]|

] | Cancel | Apply | Help
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WinCC Explorer

Step

WinCC Explorer

1

Diagnosis of the communication connection from the WinCC Explorer.

Switch the project WInNCC_S5 FDL into runtime. Thisis done from the WinCC
Explorer viathe toolbar button displayed below.

The created WinCC screen com 3 _S5FDL_01.pdl can aso be switched directly
from the Graphics Designer into runtime.

In the WinCC Explorer, adialog box for monitoring all configured connections

can be accessed viathe Tools —*  Satus of Driver Connections menu. This
menu point is only accessibleif the project isin runtime.

Language...

Status of Driver Connections

Gibats af kb Een [ peration

The dialog box Satus - Logical Connections will be displayed.

This dialog box lists all configured connections. For this sample, only the
connection S5_FDL_01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was

opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections
Tag D | MHame | Statuz | Tan read | Fead requ... | T ag written | Write redu.. |
SH_FMS_01 0K 28 n 0 0
— Update
™ Cyclic update [ |4 3: ¥ 250 ms Update Help
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Step WinCC Explorer
4 Another way to obtain information about the connection status in general and
about the connection status of individual tags is provided by Tag Management.
The status of a configured connection can be displayed as a tooltip by ssmply
pointing the mouse on the connection in question.
| REE | Parameters | Lagt Change |
EACEFDLOT 9 654,300 170493130314
Status: 0K
The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This alows you to detect errors concerning
an individual tag and not the entire connection.
I M arme | Type |
3 S16«_SAFDLM_01  Signed 16-bit value
Frocess value: 76
Quality: =0
Last Change: 7/5/93 12:46:41 PM
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10 Communication WinCC-WinCC via OPC

The projects created in this chapter can also be copied directly from the online document to
your hard drive. By default, they will be copied to the folder C:\Communication_Manual.
Y ou have the option to copy the following components to the hard drive:

@WinCC_OPC_SERVER

The server WinCC project we will create.

@Wi nCC_OPC_CLIENT

The client WinCC project we will create.

This chapter describes in detail the startup of a communication connection between two
WinCC Stations via OPC.

On the computer acting as the server, the WinCC OPC Server isinstalled, which makes the

data of aWinCC project available to other applications on the same computer and to
applications on computers that are accessible from the network.

Overview of the Structure of the Sample

PC with
Metwork, Connection
[to WinCC OPC Server)

PC with
Metwork Connection
[to WinCC OPC Client)

e.q. Ethernet via TCPAP

On the computer designated as the server, the WinCC OPC Server from the WinCC CD-
ROM must be installed. This can be done during the installation of WinCC.

On the computer designated as the client, the WinCC OPC Client from the WinCC CD-
ROM must beinstalled. This can be done during the installation of WinCC as well.

Both WinCC stations can be connected to each other using any type of network connection.

WinCC Communication Manual 10-1
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Overview of the Configuration Steps

Thefollowing lists all configuration steps necessary for the creation of the communication
connection:

e Configuration of the WinCC Stations
e Creation of the WinCC Project WinCC_OPC_SERVER
¢ Creation of the WinCC Project WinCC_OPC_CLIENT

» Diagnosis of the Communication Connection
Required Software

Name Description
WinCC WinCC with OPC Server and OPC Client for the creation of the
WinCC projects.

Required Compute Hardware

Name Description
Network Access Any type of network access to establish a connection to the
network.
10-2 WinCC Communication Manual
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10.1 Configuration of the WinCC Stations

The following description contains notes that should be observed during the configuration
of the WinCC stations.

In general, three configurations for the access from a WinCC client station to an OPC
server are possible. These configurations differ, depending on where both components are
located:

» Server and client are located on the same computer
e Server and client are located on different computers of the same workgroup

e Server and client are located on different computers within the same domain or in
different domains with trust setting

Thefirst of the configurations mentioned is not practical for the communication between a
WinCC OPC server and aWinCC OPC client. However, this configuration can be applied
to other cases, e.g. for the communication to the S7 OPC Server.

For the steps described bel ow, the conditions existing on site must be considered.

* A: Ingtalling the Software Components
* B: Organization of the Network

e C: Organization of the User Structure

* D: Setting the DCOM Configuration

WinCC Communication Manual 10-3
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A: Installing the Software Components

10-4

Step

A: Installing the Software Components

1

The OPC Server and the OPC Client from WinCC are required. Both
components are located on the WinCC installation CD-ROM.

On the computer designated as the server, the OPC Server must be installed. This
can be done during the installation of WinCC or at alater time.

On the computer designated as the client, the OPC Client must be installed. This
can also be done during the installation of WinCC.

After these components have been installed on the respective computers, they
must be restarted.

Select Components E3

Select the components that pou want o install, and deselect the
components that you want to remove

LComponentz

WinCC RZZEI K SYD0OS 5251 K
Help 80792 K. OPC Clien g2k,
IR n BF20K UPL Server BAR K,
] Options | ] Object Manager 0k
Space Required: Awallable: 460096 k.

< Back I Mest » I Cancel
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B: Organization of the Network

Step

B: Organization of the Network

1

Organization of the network.

The settings required on each computer for the organization of the network are
made in the Network program of the Windows Control Panel. This programis
accessed viaStart —* Settings —® Control Panel —* Network.

In the Identification tab, the assignment of the computer to either a workgroup or
adomain can be changed via the Change button.

Metwork E

| dentificatian l Services | Protocols | Adapters | Bindings |

EJ WWindows uzes the following information to identify pour

) computer on the nebwork. v'ou may change the name for
thiz computer and the workgroup or domain that it il
AQPEar i,

Camputer Mame: ||:|_| ENT_PC

Domair: |0PC_wORKGROUP

Change...

Cancel
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C: Organization of the User Structure

Step

C: Organization of the User Structure

1

Definition of the users on both computers.

Thisis done for each computer in the User Manager program. This programis
started viaSart — Programs — Administrative Tools (Common) —
User Manager.

If aworkgroup is used, ensure that the user of the client station is known on the
server station. Additionally, the user of the server station must also be known on
the client station in order for the full functionality of OPC to be utilized.

If the domain concept is used, this must not be remembered, because all users are

known in the entire domain. However, for the access to a server station across
domains, a mutual trust setting on both domains is required.

D: Setting the DCOM Configuration

10-6

Step

D: Settingthe DCOM Configuration

1

Setting the DCOM configuration for the WinCC OPC Server.

The DCOM configuration is set via the program DCOM Configuration
Properties. This program is started viaStart — Run and then entering the
program file name dcomenfg.exe.

Hun HE

Type the name of a program, folder, or document, and
WWindowes will open it for pou.

Oper: Idu:u:umu:nfg.e:-:e j
| Burin Sepanate Memon Space

Cancel | Browse... |
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Step

D: Settingthe DCOM Configuration

The program DCOM Configuration Properties will be displayed.

In the Applications tab, select the entry of the WinCC OPC Server. Thisisthe

entry OPCServer.WinCC.
Clicking on the Properties button will open its properties dialog box.

Distributed COM Configuration Properties

Applications | Default F'rn:npertiesl DefauItSecurit_l,II Drefault F'rn:ntn:n:n:nlsl

Applications;

CCTlgé&rchivelClient
CCTigServer
CCT=tPromy

CCl ety
CC=RefsS Clazs
CSigR TProwmy
DigtribCanfig
HoztParser

Image Document
Internet Explorerer 1.0]
Media Player

M etproduwtornation
OPC.SimaticMET

[ pzE riurm

OPCSemver WinCC
Paint Shop Pro 5 Bild
Paintbruszh
PDLFiunime i

Properties...

CCTentServer ;I

(] Cancel Saply
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Step

D: Settingthe DCOM Configuration

The dialog box OPCServer WinCC Properties will be displayed.

In the Securitytab, specify who has access to the WinCC OPC Server. Theradio-
button Use custom access permissionsis selected. By clicking on the now
enabled Edit button, the access permissions can be set. Among other things, the
System must be accessible.

During the configuration phase it makes sense to give access permissions to
everybody to rule out problems due to insufficient access rights. After the
successful commissioning of the communication, you can still limit the access
rights of certain users if necessary.

OPCServer. WinCC Properties

Generall Location S ecurty | Identit_l,ll

" Use default access permissions

— % Llge custom access permissions |

NETNEIN R egiztiy Value Permissions
Regizty Walue; AccezzPemizzion

Dwrer Manfred [Manfred Bader)
* Used  Mame

i lUsec &8 Jeder Erlauben Zugreifen
Y'ou may M anfred [Manfred Bader) Erlauben Zugreifen
SY'STEM Erlauben Zugreifen
i lszed
* lzec
'ou may _ =
applicatio Tipz o psezss I J
Cancel | Add. . | Bemowe | Help |
|
0k | Cancel | A |
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Step D: Settingthe DCOM Configuration
4 In the Identity tab, the radio-button The interactive user is selected.
The dialog box OPCServer WinCC Properties can be closed by clicking on OK.
OPCS5erver. WinCC Properties E |
General I Lacation I Securty  [dentity |
Which user accaunt do pau want o use ba rn this application’?
' The jrteractive user
i~ The launching uzer
" This user:
[lzen Erowse,.. |
Basawnrd;
[Eatfirmm Basswond:
) Tihe System dceaunt [semizes anll]
Cancel Apply
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Step

D: Settingthe DCOM Configuration

In the Default Properties tab, the general properties of the DCOM
communication are defined.

DCOM must be activated on the computer. Viathe Default Authentication Level
list box, the desired security at the packet level can be defined. Viathe Default
Impersonation Level list box, you can specify if accessing clients can be
identified.

During the configuration phase it makes sense to choose the lowest security level
for both settings. This rules out problems caused by these settings from the
beginning.

The program DCOM Configuration Properties can also be exited by clicking on
OK.

Disgtributed COM Configuration Properties

&pplications  Default Properties | Default Security

[+ Enable Distributed COM on thiz computer

Default Digtributed COM communication properties

The Authentication Level specifies zecurnity at the packet level.

Default Authentization Level:

| [Mare] ﬂ

The Impersonation Level specifiez whether applications can
determine wha iz calling them, and whether the application can do
aperationz uzing the client's identity.

Default Imperzonation Lewvel:

|.-’-'-.n-:|n_l,lm|:|u$ ﬂ

[ Provide additional security for reference tracking

Cancel Apply
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10.2 Creation of the WinCC Project WinCC_OPC_SERVER

The following description details the configuration steps necessary to create and
successfully start up the WinCC project WinCC_OPC_SERVER.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WinCC_OPC_SERVER:

e A: Creating the WinCC Project
» B: Creating the Internal Tags
» C: Creating the WinCC Screen

A: Creating the WinCC Project

Step A: Creating the WinCC Project

1 Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Simatic —# WnCC —*
Windows Control Center.

WinCCE =plorer

2 The WInCC Explorer will be displayed.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.
Exit the dialog box by clicking on OK.

WinCC Explorer |

— Create a Wew Project

Qi = Multi-User Project
= '

) © MultiClient Project

% i~ Open an Exizting Project
Cancel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WinCC_OPC_SERVER.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path
c:h . wincchwincoprojects
Project Mame: Folder Cancel |
IWinEE_EI PC_SERVER [.] -
Help |
Mew Subfolder:
IWinEE_EI PC_SERVER
Y'ou can uge thiz dialog box LI
ko create a new WinCC ;
project, Dirizve:
= j

B: Creating the Internal Tags

10-12

Step

B: Creating the Internal Tags

1

Creation of the internal tags required for the sample.

Thisis done in Tag Management viaa JEjR on the Internal Tags entry and then
selecting New Tag from the pop-up menu.

El--ﬂ]m] Tag Management

M ew Graup...

HEW T ag...

Find...

(B0t

[y
Pazte
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Step

B: Creating the Internal Tags

The properties dialog box of the tag will be displayed.

In the sample, the Name of the first tag is S16i_OPCServer_01. Thetag is of the
Sgned 16-Bit Value data type.

Tag properties

eneral | Limits.-"Hepu:urtingI

— Properties of Tagz

Mame: IS'I Bi_OPCSerser_01

Datatype | Signed 16-tit value 4
[Lemath |2—

Address: I Select |
Sl apt Farmmat: I j

% Project-wide update

i~ Computer-docal update

™| Linean scaling

— Process Yalue Hanoe [ag/+alue Bange

FEram
To

Frarm I

T I

; Cancel |

Help |
Creation of the remaining tags required.

Follow steps 1 to 3 for the creation of the remaining tags. The names, data types
and addresses of the tags used in this sample are listed in the following graphic.

I M arne | Type | FParameterz |
3 S16_0OPCServer_01  Signed 16-bit walue |nternal tag
3 S16i_0PCServer_02 Signed 16-bit walue Internal tag
JS16LOPCServer_03  Signed 16-bit value Internal tag
3 S16L_OPCServer_04  Signed 16-bit value Internal tag

WinCC Communication Manual
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C: Creating the WinCC Screen

10-14

Step C: Creating the WinCC Screen
1 Creation of a WinCC screen in which the previoudly created tags are visualized.
Open the Graphics Designer editor viaa JEjR and then selecting Open from the
pop-up menu.
------ -ﬁ' Graphicz Designe
Copen ]
Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library
Find...
Froperties
2 Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral
g [JLE Element

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl
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Step

C: Creating the WinCC Screen

After placing the I/O Field on the screen, its Configuration dialog box will be
displayed.

In the Tag field, set thetag SERVER PC _S16i OPCServer_01 viathe button
displayed below.

The Update of the tag is set to Upon Change. Keep the default settings for the
remaining options. Close the dialog box by clicking on OK.

170-Field Configuration EHE |

Tao: IS'I Bi_OPCServer_0 :JI

Update: IEei Enderng =]

— Type
 Output T Input & Both

— Faormat
Fant Size... 12

Fant Hame... Arial

Cancel |

Pl

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then
select Properties from the pop-up menu.

.ml:u! I:tr|+><

- - Copy Ctrl+C
Duplicate

E Faste Chrl+

Delete [rel

Custormized object L4

Group object L4

Linking...

Configuration Dialog. ..
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Step

C: Creating the WinCC Screen

The dialog box Object Properties will be displayed.

On the left side of the Properties tab, select the entry Output/Input. Viaa "'/EjD
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0 Field to display signed values with a maximum of 5
digits.

i Object Properties EHE
—w| 2’| 2’| |10 Field IIIDFieId1 j
Propetties | Eventgl
=140 Field Attibute | Sttic | Dynamic | Cument [ 1]

Geometny Figld Type 140 Field O
Colars Output ¥alue 0.000000=+000 ! S16i_0PCServer_01 BeiAndeung [
Styles [rata Format Decimal
i Font Output Format | EEEREEE]
& Flashing Apply on Full Mo

i Mizcellaneous Apply on Exit Mo
Lirnitz Clear on Mew lnp ves
Dutput/Input Clear on [revalid Ir Mo
Hidden Input Mo

palalelele
ooooo

Creation of three additional 1/0 Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/O fields.

Creation of asimple tag simulation.

The sum of the tags S16i_ OPCServer_01 and S16i_ OPCServer_02 isto be stored
inthetag S16i_ OPCServer_03.

The value of the tag S16i_ OPCServer_04 isto be incremented every 250ms.
These tasks are performed by to C Actions. These actions are configured at the

Properties —® Geometry — Position X of the 1/0 Fields displaying the
results.

For a detailed description of the C Actions used, refer to section at the end.

10-16
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Step C: Creating the WinCC Screen

8 Save the screen.

In the sample project, the screen is saved under the name
com 3 OPCServer_01.pdl. The screen can be switched directly to runtime from
the Graphics Designer via the button displayed below.

By entering valuesin the individual 1/O Fields, the tag val ues can be changed.
A WinCC-Runtime -

Communication
DOPC WinCC Server Station

Inc:

C Action for Generating the Sum

#include "apdefap k"
long _main{char#* lpszFictureNams. char#* lpszObjectHame. char#* lpszPropertyHame)

Srget tag walues
int iV¥alue 01 = GetTagSDWord("Sl6i_ OPCServer 01"):
int iValue_02 = GetTagSDWord{"Sl6i_ OPCServer 02"):

sosoaloulate sum and =et tag wvalue
SetTagShWord( "S16i_ CPCServer 03", (iValuse 01 + iValue_02)):

Soreturn constant propertv valus
return Getleft(lpszFPictureNans, lpszlbjectHans)

H

* The C Action displayed above is configured for the 1/O Field3 object at Properties

—* Geometry —* Position X. The C Action is triggered upon the change of the
tags S16i_OPCServer_01 and S16i_OPCServer_02.

¢ Thevalues of thetags S16i_ OPCServer_01 and S16i OPCServer 02 are read and their
sum written into the tag S16i_ OPCServer_03.

e TheC Actionisconfigured at an object property, which only serves for providing a
trigger. The current value of the property is returned back to it.
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C Action to Increment

10-18

#include "apdefap h"
long _mainf{char#*® lpszPictureName, char* lpszObjectName. char* lpszPropertyName)

<#get tag walue
int iValue = GetTagSDWord("Slei_OPCServer 04"):

if (i¥alus < 10000)
1

sincrement and ==t tag values
SetTagSWord( "S16i_OFPCServer 04", ++iValue):

el=e

{

ssreset tag value
SetTagSWord{ "S16i_OFCServer 04", 0):
B

SSreturn constant property walues
return Getleft(lpszPictursHamne, lps=0bjectHans) ;

H

The C Action displayed above is configured for the 1/O Field4 object at Properties
— Geometry —* Position X. The C Action is triggered every 250ms.

The value of the tag S16i_ OPCServer_04 isread. If this value has not reached 10000, it
will be incremented and written back to the tag. Otherwise the tag value is set to zero.

The C Action is configured at an object property, which only serves for providing a
trigger. The current value of the property is returned back to it.
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10.3 Creation of the WinCC Project WinCC_OPC_CLIENT

The following description details the configuration steps necessary to create and
successfully start up the WinCC project WinCC_OPC_CLIENT.

Overview of the Configuration Steps

The following lists the configuration steps necessary to create the WinCC project
WIinCC_OPC_CLIENT:

e A: Creating the WinCC Project
» B: Creating the Connection
» C: Creating the WinCC Screen

A: Creating the WinCC Project

Step A: Creating the WinCC Project

1 Creation of a new WinCC project in the WinCC Explorer.

The WinCC Explorer is started viaStart — Simatic —# WnCC —*
Windows Control Center.

WinCCE =plorer

2 The WInCC Explorer will be displayed.

Viathe menus File — New, the dialog box for specifying the properties of a
new WinCC project will be opened.

For this sample project, a Sngle-User Project is created.
Exit the dialog box by clicking on OK.

WinCC Explorer |

— Create a Wew Project

Qi = Multi-User Project
= '

) © MultiClient Project

% i~ Open an Exizting Project
Cancel |
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Step

A: Creating the WinCC Project

The dialog box Create a new Project will be displayed.

Specify a Project Name for the new project. The names of the WinCC projects
created within the framework of this manual al start with WinCC and aso
include a reference to the communication partner and communication type used.
The project of this sample has the name WinCC_OPC_CLIENT.

In the Project Path field, set the storage location of the new project.

The dialog box Create a new Project is concluded by clicking on the Create
button.

Create a new project EE

— Project Path

c:h . wincchwincoprojects
Project Mame:
el Ealder Cancel

I'w'inEE_EI PC_CLIENT [.] -

Help

Mew Subfolder:

IWinEE_EI PC_CLIENT

Y'ou can uge thiz dialog box LI
ko create a new WinCC ;
project, Dirizve:

= j

B: Creating the Connection

Step

B: Creating the Connection

1

The new project will be displayed in the WinCC Explorer.

Installation of the required communication driver. Thisis performed vianEjR
on Tag Management and selecting Add New Driver from the pop-up menu.

E"'H]HII :
“5 Intemal tags IR

Find...

FProperties
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Step

B: Creating the Connection

The dialog box Add New Driver will be displayed.

Thisdialog box lists all communication drivers that can be installed. This sample
requires the communication driver OPC. Select this driver from the dialog box.
Exit the dialog box by clicking on Open.

T T
Loak im: I'a Bin j ﬁl

1 ccTlg SIMATIC 55 PMC Profibusz. chn
1 PDLCache SIMATIC 55 Profibus FDL.chi
[CI0PC.chn SIMATIC 57 Protocal Suite. CHM
SIMATIC 55 Ethernet Layer 4.chn ] TIEth.chn

SIMATIC 55 Ethemet TF.CHN

SIMATIC 55 PMC Ethemet.chi

File name: IEIF'E Open I
Filez af twpe: IWinEE Commurication Crriver [*.chn) j Cancel |

The newly added communication driver OPC will be displayed as a sub-entry to
Tag Management.

The communication driver OPC contains one channel unit.

The creation of a connection to a certain OPC server and the selection of the
items required by this server can be carried out viathe OPC Item Manager. The

OPC Item Manager is started via JEjR on the channel unit OPC Groups
(OPCHN Unit #1) and then selecting System Parameter s from the pop-up menu.
=- ) orC

& " FOFC Groups [OPCHM

Mew Driver Connechion...

System Parameter

Eind...
Paste

Properties
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Step B: Creating the Connection

4 The OPC Item Manager will be displayed.

The desired OPC server can be selected from here. This server can be located on
the local computer or on another computer accessible by the network. As
illustrated below, the desired OPC server of this sampleis located on the
SERVER PC computer in the OPC_WORKGROUP workgroup.

Viaa JEjD on the entry of aworkgroup or domain, all available computers

contained in it will belisted. VianEjD on the entry of a computer, all available
OPC servers configured on it will be listed.

From the desired server station, select the entry OPCServer WinCC of the WinCC
OPC Server. Viathe Browse Server button, alisting of al items made available
by this WinCC OPC Server can be displayed. However, thiswill only be the case
if the WinCC project has been opened on the server station.

##: OPC Item Manager M= E3 |

Eile ‘fiews Options Help

bicrozoft WwWindows-M etzwerk, ;I Computer. .. |

OPC_WwWORKGROUP
H’;‘, SWCLIEMT_PC
-5 WSERVER FC
-~ R OFCCerver v

g Ah<LOCAL

Browse Server

0

Exit

Select the dezired OPS server from the list.

5 The dialog box Filter Criteria will be displayed.

Using this dialog box, the type of the desired items can be specified more
exactly. If you want to display all available items, no settings are required. The
dialog box can be closed by clicking on Continue->.

Filter Criteria Ed |

Filker: I

Type: I.-'l‘-.ll Types j

".ﬁ.ccess Authorization

[ Bead access [T ‘wirite access

<- Back |
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Step B: Creating the Connection
6 A dialog box for selecting the desired items will be displayed.
The four internal tags previously created in the server project will be offered for
selection as items of the WinCC OPC Server. However, thiswill only be the case
if the WinCC project on the server station isin runtime.
Select these four items from the right window. By clicking on the button Add
Items, they will be inserted into the WinCC project.
DPCServer WinCC - (SERVER_PC)
== List of all tags [tems | Data Type |
B 1 Internal tags 4516 OPCServer_O1 Sigred 16-bit walue
) S16_OPCServer_0T 4516 OPCServer 02 Sigred 16-bit value
-~ S1BLOPCServer 12 4 516_OPCServer_03 Signed 16-bit value
4 S16_OPCServer 03 I 516_DPCServer_04 Signed 16-bit value
T} S1BL_0OPCServer_04 = =
<-Back | MiddTems Item Properties I
7 This requires the creation of a new connection into which these items can be
inserted as WinCC tags.
This connection can be created automatically by the OPC Item Manager. The
dialog box New Connection will be displayed. In this dialog box, only the name
of the new connection must be entered. In this sample, the name
WinCC_OPC_01 isused. Close the dialog box by clicking on OK.
NowComnestion |
Pleaze enter a name for the new connection:
|\winCC_0PC_D1
Canizel |
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Step

B: Creating the Connection

The dialog box Add Tags will be displayed.

In this dialog box, the connection is defined to which the tags are added. In this
sample, the tags are added to the connection WinCC_OPC _01 created previously.
This connection is selected from the field Add Here at the bottom.

Optionally, a Prefix and a Suffix can be added to the tag names used by the OPC
Item Manager. In this sample, the prefix SERVER _PC is placed in front of the
tag names.

Clicking on the Finish button creates the WinCC tags.

The dialog box for the selection of the desired items can be exited via the <-Back
button. The OPC Item Manager can be exited via the Close button.

Add Tags |

| 4
— T ag names zhall be completed by

Frefis M ame S uffis

SERVER_PC_ |  Eseamplelan |

— Tags to be added:

Example:
SERYER_PC_ExampleT ag

—Add here:

= @ WinCC_OPC_CLIENT.MCP
b e WinCC_OPC_T

<- Back |

The following graphic lists the WinCC tags created by the OPC Item Manager.

| Mame | Tupe | Parameters |
JSERVER_PC_S16i_OPCServer_01  Signed 16-bit value “S16_OPCServer 01", 2
JSERVER_PC_S16i_OPCServer_02  Signed 16-bit value "G16i_OPCServer 02, ™ 2
JSERVER_PC_S16i_OPCServer_03  Signed 16-bit value "G16i_OPCServer 03", ™ 2
3 SERVER_PC_S16i_0PCServer_04 Signed 16-bit value "G16_OPCServer 04", ™ 2
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C: Creating the WinCC Screen

Step

C: Creating the WinCC Screen

1

Creation of a WinCC screen in which the previously created tags are visualized.

Open the Graphics Designer editor vianEjR and then selecting Open from the
pop-up menu.

5 Designe
Copen

Mew picture
Graphic OLL
Select Activer Control
Convert pictures
Corvert alobal library
Convert praject library

...... -ﬁ- Graphic

Fird...

Froperties

Thiswill open the Graphics Designer editor with a new (blank) screen.

To display the first tag, configure aSmart Object —= 1/O Field. To do so,
select the 1/O Field object from the Object Palette and place it on the screen
using the mouse.

— Object Palette

- W Selection

l} Standard Objectz
=Bl Smart Objects

----- B application Window
----- Ficture Window

----- 22 Contral
¥ OLE Element

Graphic Object
----- B Status Display
""" B TestList

-0 Group Dizplay
H-_] Windows Objects

#a Standard | Cﬂntrulsl
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Step

C: Creating the WinCC Screen

After placing the I/O Field on the screen, its Configuration dialog box will be
displayed.

In the Tag field, set thetag SERVER PC S16i OPCServer_01 viathe button
displayed below.

Leave the Update of the tag at 2 s. Keep the default settings for the remaining
options. Close the dialog box by clicking on OK.

170-Field Configuration EHE |

Tag: ISEFWE F_PC_S16i :JI

Update: |2 s j

— Type
 Output T Input & Both

— Faormat
Fant Size... 12

Fant Hame... Arial

Cancel |

Pl

Changing the output format of the I/O Field.

For this, open its properties dialog box viaa JEjR on the 1/O Field and then
select Properties from the pop-up menu.

ml:u! I:tr|+><
- - Copy Ctrl+C
Duplicate
E Faste Chrl+
Delete [rel
Custormized object L4
Group object L4
Linking...
Configuration Dialog. ..
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Step C: Creating the WinCC Screen

5 The dialog box Object Properties will be displayed.

On the left side of the Properties tab, select the entry Output/Input. Viaa ”'/Ej D
on the output format set, the field can be edited. Select the new format s99999.
Thisformat enablesthe 1/0O Field to display signed values with a maximum of 5
digits.
1 Object Properties EHE
—w|j?|f/z| 140 Field IIIDFieI-:H j
Froperties | Eventsl
=1-1/0 Field Attribute | Static| Dynamic | Cun...| I|
- Geamety Field Type 10 Fielcﬂ Il
- Calars Dutput Yalue 0.00000 @ SERVER_PC_S16{ OPSERVER_O 25 [J
Styles Diata Farmat [ecimal
- Font Output Faormnat
- Flashing Lpplon Full No £ O
Mizcellaneous Apply on Exit - Ma 3:,? Il
- Limits Clear on Mew Inves  LE O
Outputfinput | |Clear on Invalid Mo 3:,? Il
Hidden Input Mo ik O

6 Creation of three additional 1/O Fields for the display of the remaining tags.
Follow steps 2 to 5 to create the remaining 1/O fields.

7 Save the screen. |n the sample project, the screen is saved under the name
com_3_OPC Client_01.pdl. The screen can be switched directly to runtime from
the Graphics Designer via the button displayed below.

= | \
If the screen isin runtime and the network connection established, the current
values of the server project will be displayed in the I/O fields. They can be
changed by entering valuesin the individual 1/0 Fields. The server project must,
of course, also bein runtime.
A WinCC-Runtime -
- Communication
OPC WinCC Client Station
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Step

C: Creating the WinCC Screen

If there is no connection, the 1/O Fields will be displayed grayed out. In this case
an error is present at some point of the communication connection.
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10.4 Diagnosis of the Communication Connection

The following describes the options available for diagnosing the communication connection
between the WinCC project WinCC_OPC_SERVER and the WinCC project
WIinCC_OPC_CLIENT.

Depending on the transport protocol used (e.g. TCP/IP), timeout times of up to 6 minutes
can occur. Because of this, corrections may only show effects after several minutes.

WinCC Explorer

Step

WinCC Explorer

1

Diagnosis of the communication connection from the WinCC Explorer.

Switch the project WInCC_OPC_CLIENT into runtime. Thisis done from the
WinCC Explorer viathe toolbar button displayed below. The project
WIinCC_OPC_SERVER must also be in runtime.

In the WinCC Explorer, adialog box for monitoring all configured connections
can be accessed viathe Tools —  Satus of Driver Connections menu. This
menu point isonly accessible if the project isin runtime.

Toolz

Language...

Status of Driver Connections

Gibats af kb Een [ peration
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Step WinCC Explorer

3 The dialog box Satus - Logical Connections will be displayed.
Thisdialog box lists all configured connections. For this sample, only the
connection WinCC_OPC_01 will be displayed.

The displayed values correspond to the status at the moment the dialog box was
opened. By selecting the appropriate check-box, a Cyclic Update of the display
can be achieved.

Statuz - Logical Connections E3
TaglID | M amne | Status | Tag read | Read requ... | T ag written | WTike requ... |
A WinCC_OPC_01 0K a3 I 4 0
— Update
™ Cyclic update [ |4 3 w 280 mz Update | Help

4 Another way to obtain information about the connection statusin general and
about the connection status of individual tags is provided by Tag Management.

The status of a configured connection can be displayed as a tooltip by ssmply
pointing the mouse on the connection in question.

| Mame | Farameters |

bwinCC_OPC_01  OPCServerWwinCC: SERVER PC;0,00;0:1;1

Statuz: OF,

The current process value of a certain tag as well asits status can be displayed as
atooltip by pointing the mouse on it. This allows you to detect errors concerning
an individual tag and not the entire connection.

[ Mame | Tvpe |
3 SERVER_PC_S16i_0OPCServer_  Signed 16-bit value

Process walue: 12
[uality: =0
Lazt Change: 7/5/99 2:15:55 PM
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Channel Diagnosis

Step Channel Diagnosis
1 Diagnosis of the communication connection via the program WinCC Channel
Diagnosis.
Start this programviaStart —* Simatic —® WinCC — Channel
Diagnosis.
Channel Diagnosiz
2 The program WINCC Channel Diagnosis will be displayed.
The Channels/Connections tab displays detailed information about the status of
each configured connection. By default, the display is updated every second. The
update cycle can be changed in the input field located at the bottom.
- WnCC Channel Diagnosziz
Channelz/Connections | Caonfiguration I
g OPC Counters | value
g inC_OPC_01 Fequested Tags 16
Additem failures a
OPC Groups 1
Itermns added 4
Server uzes Databcoess W1.008)
Server Statuz RUMMING
Last Error O=00000000
Last Error Mame S_0K
Server Info WinCC OPC-Server
Cyclic Update: ] I-IIJIJIJ ﬂ
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