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Warranty and Liability

Note The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
application examples and other Siemens publications — e.g. Catalogs - the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.

Security  Siemens provides products and solutions with industrial security functions that

ipforma- support the secure operation of plants, solutions, machines, equipment and/or

tion networks. They are important components in a holistic industrial security
concept. With this in mind, Siemens’ products and solutions undergo continuous
development. Siemens recommends strongly that you regularly check for
product updates.

For the secure operation of Siemens products and solutions, it is necessary to
take suitable preventive action (e.g. cell protection concept) and integrate each
component into a holistic, state-of-the-art industrial security concept. Third-party
products that may be in use should also be considered. For more information
about industrial security, visit http://www.siemens.com/industrialsecurity.

To stay informed about product updates as they occur, sign up for a product-
specific newsletter. For more information, visit
http://support.automation.siemens.com.
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1 Task

1 Task

Introduction

This extensive application example uses a transport solution with rotary table to
illustrate various functions and options of WinAC RTX. Due to the large scope of
topics, the functions cannot be described in every detail. References to related
applications and FAQs are provided instead.

Overview of the automation task

Figure 1-1: Overview of the automation task
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e On a conveyor belt (input conveyor) different packages are transported to a
rotary table.

e The packages are identified on the destination conveyor.

e All package types and respective destination conveyors are stored in a
database. This database is polled to receive the destination conveyor for the

packages.

e The package is positioned on the rotary table. The rotary table is set in motion
and transports the package to the destination conveyor.

e The various conveyors are approached by means of sensors (BEROSs).

e After the package has arrived on the destination conveyor, the rotary table
moves back to the input conveyor.

e The process then starts from the beginning.

WinAC RTX at TIA Portal
Entry ID:62521281, V2.0, 08/2014
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2 Solution

2.1 Overview

2 Solution

2.1 Overview

Schematic layout

The following figure gives a schematic overview of the most important components
of the solution:

Figure 2-1: Schematic illustration the application
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The example shows you how ...

Advantages

the communication between the WinAC RTX F controller and the
SINAMICS G120 drive is programmed.

the SINAMICS G120 drive is configured.

safety functions are implemented with emergency-stop button at an ET 200SP
station.

a safe PROFIsafe communication is configured between WinAC RTX F and
SINAMICS G120.

a database communication is implemented with WinCC Runtime Advanced.
safety measures are taken against unauthorized access.

The solution introduced here shows the versatility of WinAC RTX and the simple
and time-saving engineering with TIA Portal.

WinAC RTX at TIA Portal

Entry ID:62521281,
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2 Solution

2.1 Overview

Delimitation

This application does not include a basic description of

STEP 7 programming
WinCC programming
Safety programming
Drive technology
Databases

Assumed knowledge

Basic knowledge on STEP 7 and WinCC programming, and the basic application of

WinAC RTX are assumed.

WinAC RTX at TIA Portal

Entry ID:62521281,
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2 Solution

2.2 Description of the core functionality

2.2

2.21

2.2.2

2.2.3

Description of the core functionality

WInAC RTX: Drive connection

A drive connection is realized with WinAC RTX via PROFINET. The motor is
moved to four positions. The determination of the position is simulated or, as an
option, determined with inductive BEROs.

The following application provides you with an overview of drive control for a
SINAMICS G120 using an S7-300/400 CPU. Existing user programs of S7-300/400
can continue to be used in WinAC. The application can therefore be fully adopted
in WIinAC.

SINAMICS G: Speed control of a G120 using S7-300/400 (TIA-Portal) with
PROFINET/PROFIBUS and Safety Integrated (not via PROFIsafe) and HMI
http://support.automation.siemens.com/WW/view/en/60140921

WinAC RTX: Safety

The motor shall be set torque-free (STO Safe torque off) via a central emergency-
stop button.

The SINAMICS drive has the option of performing a fail-safe shutdown. The
PROFIsafe protocol for safe communication between controller and drive is used
here.

For further information, please refer to:

Function Manual Safety Integrated, SINAMICS G120, G120C and G120D
http://support.automation.siemens.com/\WW/view/en/70235827

SIMATIC Safety - Getting Started
http://support.automation.siemens.com/\WWW/view/en/49972838

WinCC RT Advanced: visualization and database connection

The automation solution contains a database request for a Microsoft SQL server.
The request is realized in WinCC Runtime Advanced via scripts.

For further information, please refer to:

How do you log tags in an SQL database and read them out again with
WinCC flexible?
http://support.automation.siemens.com/WW/view/en/24677043

How do you access an SQL database in WinCC Runtime Advanced using a
script?
http://support.automation.siemens.com/WW/view/en/61883659

WinAC RTX at TIA Portal
Entry ID:62521281, V2.0, 08/2014 8
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2.2 Description of the core functionality

Outlook

224

There are still further options of realizing a database connection.

PC-based automation: connecting databases via open interfaces using OPC
Client, programmed in C# .net

http://support.automation.siemens.com/WW!/view/en/21576581

This example application illustrates how a data exchange is handled between a
database and a SIMATIC controller via OPC.

WinAC to an SQL database
http://support.automation.siemens.com/WW!/view/en/70984996

For this application, a direct connection is established with an SQL database on
the basis of a WinAC RTX driver.

Security mechanisms

Various security options are illustrated for protection from unauthorized access to
the controller. The following topics are discussed:

e Preventing unauthorized access to WinCC Runtime
- Access protection by means of user administration with WinCC (TIA Portal)
- Deactivating the remote control of the WinCC Runtime Loader
- Blocking the task switch over in Runtime

e Preventing unauthorized access to the IPC227D
- BIOS password
- Preventing the booting of USB media
- User accounts under Windows
- Group policy under Windows

- Security guideline for PC-based automation systems with Windows
embedded operating systems.
http://support.automation.siemens.com/WW/view/en/55390879

WinAC RTX at TIA Portal
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2 Solution

2.2 Description of the core functionality

2.2.5

WinAC RTX outlook (no integral part of this application)

The following information shows you further functions of WinAC RTX which are not

discussed in this application.

The topics page on PC-based automation with all of the important links around the

topic is available at the following link.
http://support.automation.siemens.com/WW/view/en/78025910

C/C++ Code with WinAC RTX

WinAC ODK

WinAC RTX enables using C/C++ Code. The WinAC ODK (Open Development Kit)

software package is used in this case.

For further information, please refer to:
http://www.automation.siemens.com/mcms/programmable-logic-
controller/en/software-plc/simatic-winac-odk/Pages/Default.aspx

Example Application

PC-based automation Reporting of process values via e-mail with WinAC
RTX and WinAC ODK

http://support.automation.siemens.com/\WW/view/en/20987360

MATLAB/Simulink

WiInAC Target:
Add-on for MATLAB/Simulink for integrating and calling MATLAB/Simulink
models using STEP 7 and WinAC ODK

If you are working with MATLAB/Simulink and wish to run generated algorithms
with a controller, this can be easily implemented with WinAC Target.

For further information, please refer to:
http://support.automation.siemens.com/\WW/view/en/56969417

Overview of further applications on PC-based automation
http://support.automation.siemens.com/WW/view/en/34677186/136000&cspltfrm=1

0&cssw=0&csbinh=8

WinAC RTX at TIA Portal
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2.3 Hardware and software components

The application was created with the following components:

It is recommended to perform the hardware configuration with the TIA Selection
Tool:

http://www.siemens.com/tia-selection-tool

Note The used hardware and software products are also available in the file in archive
folder “62521281 PRODUCTS_v20.zip”. Use the TIA Selection Tool.

Due to the fact that at the time of generation not all of the products in the TIA
Selection Tool existed, all articles not available in the TIA Selection Tool are
“grayed” in the following list.

Hardware components

Table 2-1: Hardware components used

Article number Note

Alternatively, a SIMATIC Field
PG M4 or a standard PC can
also be used.

SIMATIC Field PGs can be
ordered with already installed
SIMATIC software.

Component No.
SIMATIC IPC 1 -

© Siemens AG 2014 All rights reserved

IPC227D
(WES 7 SP1 32Bit,
HMI/ RTX F)

6ES7647-8AH..-3...

Different bundles are
available for the IPC227D,
see:
http://support.automation.siem
ens.com/WW/view/en/630336
67/133300

The bundle must include the
following software products:

WinAC RTX F 2010 UPD 3
WinCC RT Advanced V13
SIMATIC NET V8.2 SP1

ET 200SP

IM 155-6 PN ST incl.
Server module, incl.
bus adapter 2xRJ45

6ES7155-6AU00-0BNO

http://support.automation.siem
ens.com/WW/view/en/582079
76

http://support.automation.siem
ens.com/WW/view/en/841339
42

F-DI 8x24VDC HF

6ES7136-6BA00-0CAO

BU type A0, 16 push-
in, 2 feed terminals
separated
(digital/analog,

max.24VDC/10A)

6ES7193-6BP00-0DAO

WinAC RTX at TIA Portal
Entry ID:62521281, V2.0, 08/2014
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2.3 Hardware and software components

(BERO)

Component No. Article number Note

DI 8x24VDC ST 1 6ES7131-6BF00-0BA0 | -

BU type A0, 16 push- 1 6ES7193-6BP00-0BAO | -

in, 2 feed terminals

bridged

(digital/analog,

24VDC/10A)

SINAMICS CU240E-2 1 6SL3244-0BB13-1FAQ | http://support.automation.siem

PN F ens.com/WW/view/en/566497
66

SINAMICS PM340 1 6SL3 210-1SB14-0UAQ | -

230V

SINAMICS G120 IOP 1 6SL3255-0AA00-4JA0 | (optional)
http://support.automation.siem
ens.com/\WW/view/en/702358
27

Motor 1 1LA7060-4AB10 -

SCALANCE X208 1 6GK5208-0BA10-2AA3 | Alternatively, other switches
with at least 5 ports can also
be used.

Ind. Ethernet 6XV1870-3QH20 Alternatively, you can also

RJ45/RJ45, CAT 6, use different Ethernet cables

4X2 line, 6 of different lengths.

preassembled, 2m http://support.automation.siem

length ens.com/WW/view/en/186892
47/133200

Inductive sensor 4 NBN2-8GM40-Z1 (optional)

http://www.pepperl-fuchs.com

Emergency-stop
button

Standard
PC screen

Standard keyboard
with USB connection

Standard mouse with

USB connection

At the time of generation, the application is not included in the TIA Selection Tool.

WinAC RTX at TIA Portal
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2.3 Hardware and software components

Software components

Table 2-2: Software components used

Component No. Article number Note
STEP7 V13 1 6ES7822-1..03-.. When ordering a Field PG
Professional Bundle with STEP 7 and
Update 1 WinCC licenses, you do not

need to order this article
separately.

STEP 7 Safety
Advanced V13

1 6ES7833-1F.13-0Y..

Update 1
WinCC Advanced 1 6AV210.-....3-0 When ordering a Field PG
V13 Bundle with STEP 7 and

WinCC licenses, you do not
need to order this article
separately.

WinCC Runtime
Advanced V13

1 6AV2104-....3-0

Startdrive V13

1 6SL3072-4DA02-0XG0

free download:

http://support.automation.siem
ens.com/WW/view/en/6803456
8

At the time of generation, the application is not included in the TIA Selection Tool.

Sample files and projects

The following list includes all files and projects that are used in this example.
Table 2-3: Example projects and documentation

Component

Note

62521281_CODE_v20.zip

The zip file contains:
e  TIA Portal project
e database import

62521281_PRODUCTS_v20.zip

The zip file contains:

TIA Selection Tool file with
hardware and software
products.

62521281 _WinAC_at_TIA_Portal_DOKU_v20_en.pdf

This document

WinAC RTX at TIA Portal
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3.1 Program overview: WinAC RTX F

3 Function Mechanisms

This chapter gives a clear description of the programmed function method of the
application. If you are interested in detailed information on programming this
application, please refer to the TIA Portal project and the comments.

3.1 Program overview: WinAC RTX F

Figure 3-1: General overview of the control program

OB 1 FC1
e e « B o
“Main BERO_Simulation

FB 2
—> “Mode_Manual

FB3 FB 31 FB 311

>  “Mode_Automatic* > “Transportation* T  “Table_Positioning*
FB 32 FB 312
“Package_Simulation* “Random_Numbers*

FB 4
—» “PZD_G120_Tel 352"

OB 35 [, _FB 35 R FC 36 .
« CYCL_I NT5¢ Main_Safety" » “BERO_Error_Detection
DB 30 DB 35

> “Main_Safety_DB*

“Global_Safety DB*

The control program consists of five main parts:

e BERO simulation
In this area, it is specified whether hardware BEROs are used or whether the
signals shall are only be simulated.

e Manual mode
In this area, the drive is operated directly manually via the HMI, i.e. the setpoint
speed and rotational direction is specified for the drive.

e Automatic mode
In this area, the entire application (rotary table) is run automatically, i.e. all
different steps of the application are processed in sequence.

e PZD_G120_Tel_352
In this area, the control signals are transferred to the drive.

o Safety
In this area, the safety program is separated from the standard program.

WinAC RTX at TIA Portal
Entry ID:62521281, V2.0, 08/2014 14
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3.1 Program overview: WinAC RTX F

Note There are two main operating modes of the application:

¢ Manual mode
e Automatic mode

Only one of the operating modes can be active.

DB1 “Global”
DB1 “Global” contains the most important tags of the application.

3.1.1 BERO simulation

Figure 3-2: BERO_Simulation

OB 1 FC 1
Y > il i ion*
“Main BERO_Simulation
FB 2
—>] “Mode_Manual*
DB 2
“Mode_Manual_DB*"
FB3 FB 31 FB 311
>  “Mode_Automatic* > “Transportation* P “Table_Positioning*
DB 3 DB 31 DB 311
“Mode_Automatic_DB" “Transportation_DB" “Table_Positioning_DB"
FB 32 FB 312
—>»|  “Package_Simulation* —»  “Random_Numbers*
DB 311 DB 312
FB 4 “Package_Simulation_DB* “Random_Numbers_DB*
—>| “PzD_G120_Tel 352
DB 1 DB 4
“PZD_G120_Tel_352“
“Global e
OB 35 FB 35 FC 36
“ « —> “Main_Safety" » “BERO_Error_Detection*
CYCL_lNT5 ain_Safety’ O_Error_Detection
DB 30 DB 35
“ « P “Main_Safety DB"
Global_Safety_DB ain_Safety |

This application can be operated using a hardware setup of the rotary table with or
without BEROs. Using the FC1 “BERO_Simulation” block enables switching
between the 1/O inputs of ET 200SP (DI 8x24VDC ST) or simulated BERO signals.

The Boolean tag BERO_SIM.Enable must be set here in DB1 “Global”:
¢ 0= no simulation mode, hardware inputs of the ET 200SP are used

e 1 =simulation mode, the BERO signals are simulated and set accordingly in
FB32 “Package_simulation”.
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3.1.2

Manual mode

Figure 3-3: Manual mode

OB 1
“Main*“

—

FC1
“BERO_Simulation”

FB 2
“Mode_Manual*

“Mode_Automatic_DB*

“Transportation_DB*

FB3 FB 31 FB 311
“Mode_Automatic” > “Transportation” “Table_Positioning"
DB 3 DB 31 DB 311

“Table_Positioning_DB*

FB 4

> “PzD_G120_Tel 352

DB 4
“PZD_G120_Tel_352"

FB 32
“Package_Simulation”

FB 312
“Random_Numbers*

DB 311
“Package_Simulation_DB*"

DB 312

“Random_Numbers_DB*

OB 35 FB 35 FC 36
“CYCL INT5* “Main_Safety” » “BERO_Error_Detection*
DB 30 . DB 35
“GIobaI_Safety_DB“ Main_Safety_DB

HMI Panel contains a control board for the drive (drive control). There, the manual

mode can be activated or deactivated. In the active state, the control signals from

HMI are set via the FB2 “Mode_Manual” block. FB3 “Mode_Automatic” is then not
called. In FB4 “PZD_G120_Tel_352” the control signals are then transferred to the

drive.
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313 Automatic mode

Figure 3-4: Automatic mode

OB 1 FC1
“Main® | “BERO_Simulation*

FB 2
—> “Mode_Manual

DB 2
“Mode_Manual_DB*

FB3 FB 31 FB 311
T T “Table_Positioning*
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FB 32 FB 312
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"CYCL_I NT5¢ —> “Main_Safety” “BERO_Error_Detection”

DB 30 DB 35
e “Mai «
“Glob aI_S af ety_DB“ Main_Safety_DB

A 4

FB3 “Mode_Automatic”

In FB3 “Mode_Automatic”, the entire automatic sequence of the application is
programmed. In this block, FB31 “Transportation” and FB32 “Package_Simulation”
is called.
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FB31 “Transportation”
Figure 3-5: Block FB31 “Transportation”

WB31
“Trans portation™
EN ENO

%DB1.DBX38.0

“Global®.

Transport_drive_
init — Drive_jnit

%DB1.DBX38.1

“Global®.

Transport_error_
ack — Error_ack

%DB1.DED18
*Global® DRIVE_
mode_auto_  DRIVE_set_
speed — speed

DB 1.DBWI0
"Global®.
Transport_state - Transport_state

Table 3-1: FB31 “Transportation” interfaces

Name Type | Value Function
Input
DRIVE_init Bool 0 -
The motor is initialized:
e motor moves forwards until BER (Input) is
active.
Error_ack Bool 0 -

When exceeding a time limit while the motor
moves to a position, the motor is stopped.
The error is acknowledged with Error_ack.

DRIVE_set_speed Real

Given speed for the drive in revolutions per
minute.

Output

Transport_state | Int |

| Current step of step chain

In FB31 “Transportation”, the entire step chain for the transport of a package from
the input conveyor to the destination conveyor is programmed via the rotary table.

The following steps are run through:
1. Initialization

The motor is positioned on reference point “Input” Conveyor.
2. Waiting until the package is placed on the input conveyor and defining the

package type.

In this application, the packages are simulated. The package type is generated
with random numbers. FB312 “Random_Numbers” is called for this.

3. The “Global’.Database.Request tag is set. The database supplies the
destination conveyor for the package, depending on the package type.

4. Request, whether the package is located on the rotary table.
5. Motor moves rotary table to the destination conveyor and stops.
6. Request, whether the package has been positioned from the rotary table to the

destination conveyor.

7. Motor moves back to starting position (input conveyor) and the sequence starts

from the beginning.
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99. Error due to timeout while the motor is moving to a position. As soon as the
motor moves, a time monitoring is always triggered. In the case of a defective

BERO, positioning is not possible. Hence, the motor is stopped after a defined

time. In this case, the sequence remains in this step until acknowledged with

“Error_ack”.

FB311 “Table_Positioning”
Figure 3-6: Block FB311 “Table_Positioning”
WFB311
“Table_Positioning™
—EN ENO —
DRIVE_move_to
...— DRIVE_stopp

DRIVE_set_
speed

DRIVE_dir_
... = [BVETSE

Table 3-2: FB311 “Table_Positioning” interfaces

Name Type | Value Function
Input
DRIVE_move_to Int 0 Motion to input conveyor
1 Motion to output 1 conveyor
2 Motion to output 2 conveyor
3 Motion to output 3 conveyor
DRIVE_stopp Bool 0 -
1 Motor stopped
DRIVE_set_speed Real Given speed for the drive in revolutions per
minute.
DRIVE_dir_reverse Bool 0 Motor forwards
Motor backwards

This block positions the motor to the desired position and is called by FB31

“Transportation”.

e Input conveyor

e Output 1 conveyor
e Output 2 conveyor
e Output 3 conveyor
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FB312 “Random_Numbers”

Figure 3-7: Block FB312 “Random_numbers”

“WFB312
"Random_MNumbers”
—EMN EMND j—
H_Limit Random
L_Limit number

Table 3-3: FB312 “Random_numbers” interfaces

Name Type | Value Function
Input
H_Limit Int Upper limit value
L_Limit Int Lower limit value
Output
Random_number Int Random number between upper and lower limit
value

It is the job of FB312 “Random_Numbers” to create randomly generated numbers
from 101 to 112. In this application, these are the various package types.

FB32 “Package_Simulation”

Figure 3-8: Block FB22 “Package_Simulation”

WB32
"Package_Simulation™
EN
%DB1.DBX34.0
"Global®.
Package_

simulation_on — Simulation on

%DEBE1.DBEX34.1
"Global”.
Package_

simulation_init — |njt

%DB1.0BWA0
“Global®.
Transport_state — Transport_state

EMO —

Table 3-4: FB22 “Package_simulation” interfaces

Name Type

Value Function

Input

Simulation_on Simulation_on

Simulation_on Simulation_on

Init Init

Init Init

Transport_state Transport_state

Transport_state Transport_state

In FB32 “Package_Simulation”, the packages to be transported and the simulated
BERO signals for FB31 “Trans