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Legal information

Warning notice system
This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent damage
to property. The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices
referring only to property damage have no safety alert symbol. These notices shown below are graded according to
the degree of danger.

A\ DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A\ WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\ cauTiON
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will be
used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property
damage.

Qualified Personnel
The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A\ WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended or
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and maintenance
are required to ensure that the products operate safely and without any problems. The permissible ambient
conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication may
be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability
We have reviewed the contents of this publication to ensure consistency with the hardware and software described.
Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the information in this
publication is reviewed regularly and any necessary corrections are included in subsequent editions.
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Security information

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines, and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security
concept. Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems,

machines and networks. Such systems, machines and components should only be connected to
anenterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please
visit:

https:/lwww.siemens.com/industrialsecurity

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under
https://lwww.siemens.com/industrialsecurity.
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Preface 2

Purpose of this documentation

The Getting Started for Route Control provides an initial overview of the Route Control system
and supports you in creating a simple project. The project can be configured on a SIMATIC PC

station. This Getting Started addresses newcomers to Route Control who are active in the fields
of

¢ Engineering

¢ Commissioning and service

Basic knowledge required
You should be accustomed to working in the following fields:
* Microsoft Windows 7 | Windows 2008 Server operating systems
* Microsoft Windows 10/ Windows 2012 Server operating systems
e Functions and configurations of SIMATIC S7 (S7-400, STEP 7)

e Functions and configurations of SIMATIC NET (network components, data transmission
media)

¢ Functions and configurations of PCS 7 OS, PCS 7 ES and PCS 7 AS

Scope of this manual

This Getting Started is valid for "PCS 7 Engineering Toolset as of V9.0".

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA 9
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SIMATIC Route Control Getting Started

3.1 Overview

General

SIMATIC Route Control is a program package for the automated material and product transport
in plants. SIMATIC Route Control encompasses both the configuration and the runtime system,
and provides many interfaces to the PCS 7 basic system and user programs.

Route Control can provide anything ranging from simple transport processes to a large number
of complex route combinations, depending on the process cell design. The Route Control tool is
predominantly used to simplify and standardize the configuration, processing and diagnostics
of material transport (routes). The route control functions support the determination,
verification, control, supervision and monitoring of route requests, starting at the material
source, and ending at the destination via the corresponding routes.

Route Control features:

Runtime system

¢ Comofortable functions for configuring and interconnecting technological elements in CFC.

¢ Wizard-assisted configuration of parameters for coupling the Route Control automation
systems and the Route Control Servers.

» Wizard-assisted configuration of the communication (cross-linking) between the AS relevant
to Route Control.

» Transfer of elements from the S7 project (CFC) to the Route Control project.
¢ Installation of the elements in partial routes by means of drag-and-drop.

¢ Interface in the form of a file in CSV format for the configuration of partial routes by means
of external tools such as MS EXCEL.

The runtime system is used for automatic route search, the grouping of all partial routes and
their integrated Route Control elements, and for controlling, operating and monitoring material
transport. It also supports the control of transport operations on multiple automation systems.
The user interface for material transport is installed in an AS which is the master station. The
Route Control elements can be distributed to several AS. The RC(Route Control) system supports
operation with one master and up to 31 slave stations. The SW also provides comprehensive
functions for the diagnostics of material transport and corresponding messages. RC supports
the redundant configuration of the Route Control Server to obtain a fault-tolerant system.

Note

The terms route and material transport are used synonymously in this Getting Started.

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5SE43618934-AA 11
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3.1 Overview

Note

The SIMATIC Route Control system is designed for the transport of products and materials; it is
not designed for the automation of packaging units or package tracing.

SIMATIC Route Control Getting Started (V9.0)
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3.2

Route Control components

Route Control can be divided into three areas:

1. Engineering System (ES)

2. Runtime system (client-server system)

3. Automation system (AS)

3.2 Route Control components

Engineering System

OS Server / RC Server

OS Client / RC Client

’ PCS 7 project .

A
\

SIMATIC
Route Control
Wizard

SIMATIC
Route Control
Engineering

A
Y

Route Control Dew

load Route Control

Project
Database

Project

Database

OS Client
OS Server > Route Control
Faceplate
d 1 Open
SIMATIC SIMATIC Route
Route Control - Control Client
Server
Route Control

Center

iy

ASn

i)

AS2

N

AS1

Automation system

SIMATIC Route Control Getting Started (V9.0)
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3.2 Route Control components

Engineering System

Runtime system

The Engineering System is used to create the configuration data for Route Control. The

Route Control Wizard is used to read data which is relevant to Route Control from other
configuration tools and to edit this data, for example, the CFC charts. This data is then passed to
Route Control Engineering for further processing. All information is saved to a database. This
database forms the basis of route control.

(Client-Server system)

The runtime system is usually configured as a client-server architecture which consists of the
server of the Operator System (OS), the SIMATIC Route Control Server, the OS Client and of the
SIMATIC Route Control Client. SIMATIC Route Control Server is based on the configuration
database. This data is supplemented by route control relevant runtime information received
from the automation system. The main task of the SIMATIC Route Control Server involves
flexible route finding based on configuration and runtime data. Online data represent
information pertaining, for example, to faults, manual mode, maintenance, and to routes and
their elements. SIMATIC Route Control Server downloads the element lists of a route to the
automation systems. Material transport is controlled after its start by the AS. The SIMATIC
Route Control Client is used to operate and monitor material transports. The OS Clientis used in
the context of Route Control to operate and monitor the Route Control faceplates.

Automation system (AS)

14

The separation between the OS and AS is derived from the time-sensitive requirements of the
process. The AS handles the actual control of the route and controls and monitors the route
elements. Route search is not a time-sensitive function. As the SIMATIC Route Control Server also
holds the central image of the route network, it also handles route search functions. This task
splitting facilitates maximum flexibility in terms of route searches and the execution of time-
sensitive processes. The Route Control Server communicates with the AS of S7-DOS connection,
whereas the OS Server communicates with the AS of STEP 7 standard communication.

SIMATIC Route Control Getting Started (V9.0)
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3.3 Route Control and PCS 7

3.3 Route Control and PCS 7

Integration of Route Control in PCS 7 Engineering

PCS 7 software components used in SIMATIC Route Control:

SIMATIC Logon for the administration of user rights
SIMATIC CFC for creating Route Control elements and route blocks in the AS
SIMATIC NetPro for managing S7 communication

PCS 7 OS as operator control and monitoring system, including visualization of Route Control
messages

SIMATIC SFC for the creation of user programs for automated material transport

SIMATIC NET provides the basis for runtime communication.

Integration of Route Control in the PCS 7 OS

Route Control provides a block icon, a faceplate and a Route Control Center (RCC) button for
integration in the OS process control interface. The "RCC" button on the PCS 7 OS interface is
used to open the Route Control Center. The faceplate is opened by clicking the block icon in the
process picture. The faceplate visualizes route details and provides options of operating the
material transport. The blocks of the Route Control library use the ALARM blocks and
communication routes for reporting to a PCS 7 OS message server.

SIMATIC Route Control Getting Started (V9.0)
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3.4 The Route Control Getting Started project

3.4 The Route Control Getting Started project

Introduction

The Route Control Getting Started project is based on the fermentation and storage cellar of a
brewery. The plant consists of two fermenting tanks (FT) and two storage tanks (ST).

Description of the plant

Fermentation is a term used in bioreaction engineering to describe fermentation processes, for
example, in a brewery. The storage tanks receive the finished fermentation products. The
Getting Started is focused on the configuration of all objects relevant to Route Control within the
PCS 7 system. The "Route Control Getting Started plant" shown in the picture forms the basis of
the Getting Started project. All processes are simulated on CFC level as a real process is not
available for the project. A "Reset” button is available in the WinCC process picture for resetting
the fill levels in the fermenting tanks and storage tanks. The purpose of the project is to control
the transport of products from the fermenting tanks to the storage tanks through different
piping routes. The Route Control System controls the valves and pumps.

Information on valve [X

0S4 =1
=0

Double seat valve

The valves V4, V5, V8, V9, V16, V17, V20 and V21 are double seat valves. The image below
shows the function of this double seat valve.

SIMATIC Route Control Getting Started (V9.0)
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Double-seated valve, schematic

1. Valve not
actuated (idle state)

Product flow 1 =

*_

Y

Product flow 2
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3.5 System requirement for the Getting Started

3.5 System requirement for the Getting Started

System requirements for Route Control Getting Started

e PCS 7 single station with Route Control installation. The system requirements for PCS 7 is of
V9.0.

¢ A communication processor CP 1613 or another network adapter for the PCS 7 station
e Automation system AS 416-3 or higher

e CPU firmware V3.1.0 or higher

e Communication processor CP 443-1 for the AS

¢ Hard-wired network connection between the PCS 7 station and the AS

SIMATIC Route Control Getting Started (V9.0)
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Preparations 4

4.1 How to unpack the PCS 7 project from an archive file

Introduction

The PCS 7 project must be unpacked from the archive file so that you can open and edit it in
SIMATIC Manager. The basic project is stored online as a zip file with this manual under
"Appendix". Copy the file "rcgsmp_d.zip" to "C:\Programs Files\Siemens\STEP7\examples".

Prerequisite

SIMATIC Manager is open.

Procedure

1. Select the "File > Retrieve..." menu command.
The "Retrieving - Select an Archive" dialog box opens.

2. Go to the "Programs\Siemens\STEP7\examples" folder, select the file "rcgsmp_0_b.zip" and
open it by clicking the "Open" button.
The "Select destination directory" dialog box opens.

3. Select the "Programs\Siemens\STEP7\S7Proj" folder and click "OK".
The "Retrieve" message window opens after the file has been successfully extracted.

4. Click "OK".
5. Open the PCS 7 project.

Sample solution

You will find a sample solution for this Getting Started in the same zip file "rcgsmp_0_b.zip"
(English) or "rcgsmp_0_a.zip" (German) mentioned in the introduction.

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA 19
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4.2 How to adapt the station name
4.2 How to adapt the station name

Introduction

Customize the name of the PC station in the PCS 7 project to suit your specific installation
requirements.

Prerequisite
* The Getting Started project is open in SIMATIC Manager.

* The Component view is activated.
You can activate this under the menu item "View > Component view".

Procedure
1. Select the "RCGSMP_O/RCGSOS_O/ES" object from the tree view.
2. Select the "Edit > Object Properties" menu command.

3. Enter the name of the local computer as defined on the network system.

Properties - SIMATIC PC Statien d

General ]Seﬂings | Configuration |

Name: |ADOGO763PC

Project path: RCGSOS_IWRC2-NSINGLE

Storage location C:\Program Files &c86)\SIEMENS \STEP 7.5 7Proj
of the project: NRCGSMP_DWRCGSOS_0

Puthor: |

Date created: 04/17/2012 03.54:19 PM

Last modffied: 01/19/2018 11:22:01 AM

Comment:

Computer name
I+ Computer name identical to PC station name

Computer name: |,i:,D:E:F53PC

Note

The name of your local computer is available in the Windows Control Panel under "System".
The icon of the PC station is identified in the component view by a yellow arrow. Refresh by
pressing the <F5> function key if the PC station is not marked with a yellow arrow.

SIMATIC Route Control Getting Started (V9.0)
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4.2 How to adapt the station name

4. Select "Computer name identical to PC station name".
The computer name is automatically entered in the "Computer name" input field.

5. Click "OK".

SIMATIC Route Control Getting Started (V9.0)
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4.3 How to adapt the hardware configuration of the AS

Introduction

The AS hardware configuration must be adapted to suit your automation system requirements.

Prerequisites
e The Getting Started project is open in SIMATIC Manager.

¢ The Component view is activated.

Procedure
1. Select the "RCGSMP_O/RCGSAS_0/AS" folder from the tree view.

2. Select the "Hardware" object from the detailed view and then select the "Edit > Open Object”
menu command.

3. Ifyouare using a different version of the CP 443-1 in your project, select the required CP from
the hardware catalog and drag it to the position of the existing CP.
Confirm the first message dialog by clicking "Yes" and the second by clicking "OK".

4. Select "Edit > Go To > Ethernet Node".
The "Go To Ethernet Node" window opens.

Click "Go To".
Click "Close".
Select "Edit > Object Properties".

© N o U

Click "Properties”.

SIMATIC Route Control Getting Started (V9.0)
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Preparations

4.3 How to adapt the hardware configuration of the AS

9. Click the "Parameters” tab. Enter the MAC address in the "Properties - Ethernet Interface"

dialog box.

Properties - Ethernet interface PN-10 (R0O/55.1)
General  Parameters |

[¥ SetMAC address / use |50 protocol

MAL address: |ﬂ'D-1 B-1B-47-2D-17

[" IP protocal is being used

IP address: |182.1EE.12.122
Subnet mask: |255.255.255.C
Subnet:

x

Gateway
¥ Do not use router

€ Use router

Address: I

— not networked —
PlantBus (Part of: Bthemet-wide(1))

New...

Properties... |
> Delete |

Cancel |  Hep |

10.Deactivate the "IP protocol is being

used" checkbox.

11.Select the "Plant bus" entry from the "Subnet” list.

12.Click "OK" in the "Properties - Ethernet interface" dialog box, and then click "OK" in the

"Properties - CP 443-1" dialog box.
The CP is customized for the Route

13.Close HW Config.

Control Getting Started project.

14.Click "Yes" in the "Save changes to AS?" message dialog box.

Note

You also have to adapt your hardware
different power supply module which

configuration in HW Config if you are operating with a
occupies fewer or more slots in the rack. Example:

PS 407 20 A = 3 slots, PS 407 10 A = 2 slots.

SIMATIC Route Control Getting Started (V9.0)
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4.4

Introduction

Prerequisites

Procedure

24

How to adapt the OS configuration

Customize the OS configuration in the PCS 7 project to suit your installation requirements.

© N o vk

9.

The Getting Started project is open in SIMATIC Manager.

The Component view is activated.

. Select the "RCGSMP_O/RCGSOS_0/[PC station name]" object from the tree view.

Select the "Configuration" entry from the detailed view and then select the "Edit > Open
Object" menu command.

Select a network adapter from the hardware catalog and drag-and-drop it to slot 4.
The "Properties" dialog box opens.

Activate the "Set MAC Address" checkbox.

Select the "MAC Address" input box and enter the MAC address of the PC's network adapter.
Deactivate the "IP protocol is being used" check box.

Select the "Plant bus" entry from the "Subnet" list.

Click "OK" in the "Properties - Ethernet Interface CP 16**" dialog box.

Note

Using CP 16** is optional, IE General can also be used instead of a CP card.

Click "OK" in the "Properties - CP 16**" dialog box.

10.Insert the "RC application" object from the Route Control catalog to slot 2.

11.Insert the "RC application client" object from the Route Control catalog to slot 3.

12.Select the "Station > Save and Compile” menu command.
13.Close HW Config.

SIMATIC Route Control Getting Started (V9.0)
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Result
Eh HW Config - [RC2-NSINGLE (Configuration) -- RCGSOS_0] =N =R
Eﬂ] Station Edit Insert PLC View Options Window Help - 5 X
D" & 5 s g | %R N2
BOFC Alal
i | i
2 RC Application Profile: |Standard j
3 RC Application Client .
4 i} IE General SIMATIC 400 ~
5 SIMATIC PC Based Cortral 300/400
[5 =8, SIMATIC PC Station
7 -0 Archive
f] v -1 BATCH
n - Controller
< -0 CP Industrisl Ethernet
@11 CP PROFIBUS
&0 HMI
ﬂ:l e e E{:l Foute Cortral
Inde Madule B (T O O E Egipp:fcaw "
1 WirCE Application - pplication [s1by)
—— ‘. [ RAC Application Client
2 R Application : (23 User pplicai
3 RC Application Chert_|— - Hser Applieation v
; IE General IE_LHvE.c 163 (PROFIBLS-DP slaves for SIMATIC 57 and C7 £
- [distributed rack] =
&
Press F1 to get Help.
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4.5 How to edit the name of the Operator Station

Prerequisites
¢ The Getting Started project is open in SIMATIC Manager.

¢ The Component view is activated.

Procedure
1. Select the "OS" object from the "WinCC Application" area of the PC station.

2. Select the menu command "Edit > Open object".
A dialog box is displayed stating "The configured server is not available. Do you want to open
the project using the local computer as the server?"

3. Click "Yes".
WinCC Explorer opens.

4. Select "Computer" from the navigation window.

5. Double-click the computer icon in the detailed window.
The "Computer properties” dialog box opens.

6. Click "Use local computer name".

7. Click "OK".
The "Change computer name" message is output.

8. Click "OK" and close the WinCC Explorer.
Your changes are activated at the next start of WinCC Explorer.

SIMATIC Route Control Getting Started (V9.0)
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4.6

Introduction

4.6 How to set parameters in NetPro and configure the hardware

How to set parameters in NetPro and configure the hardware

Configure the PC station in NetPro in order to enable its communication with the AS.

Prerequisites

¢ The Getting Started project is open in SIMATIC Manager.

¢ The Component view is activated.

Procedure in NetPro

1. Select the "RCGSMP_0/ RCGSOS_0/[name of your local computer]/WinCC Application" object

from the tree view.

2. Select the "Connections” entry from the detailed window and then select the "Edit > Open

Object" command.
NetPro opens.

3. Select the "WinCC Application” object at the SIMATIC PC station.

4. Select "Insert > New Connection" in menu command.

Insert Mew Connecticn

Connection Partner

EI{E In the current project
=89 RCGS05_0
EE RCZ2-MSINGLE

[Unzpecified)

B9 RCG5AS_D
=
- CPU 4174
% I unknown project

i [d RC Application
-8 RC Application Clent

All broadcast stations
All multicast stations
-] In the multiproject; RCGSMP_D

Project: |RCGSAS 0

£

Station; |.&S

Module: |CPU 4174

Connection

Type: |S? connection

o]

Apply

v Dizplay properties before inserting

Cancel |

Help

x

5. Select the AS.

SIMATIC Route Control Getting Started (V9.0)
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6. Click "OK".

9.

The "Properties - S7 connection" window opens.

Properties - 57 connection >

General l Status Information ]

Local Connection End Point Connection identification
r Local ID:

— |S? connection_2

[+ VFD Name:

u |WinCC Application

Connection Path

Local Partrner
End Poirt: ‘HCGSOS_ﬂf _ o RCGSAS_D/
RC2-NSINGLE/WinCC Application AS(1)/CPU 417-4
Interface: |IE General | |cP 4431, PN-0-1RO/SE) |
Subnet: |Plant_Bus [Industrial Ethemet] |PlantBus1 [Industrial Ethemet]
Address: |192.168.12.166 [192.168.12.122

TCPAP [w Address Details...
orea_|_ 0|

Click "OK".

Select the "Network > Save and compile” menu command.
The "Save and compile" dialog box opens.

Activate the "Compile and check everything" check box and then click "OK".

10.The "Outputs for consistency check" window opens after compilation has been completed.

Close this window.

11.Close NetPro.

Procedure in SIMATIC Manager for PC configuration

28

1.
2.

Change to SIMATIC Manager.

Select the PC station and then select the "PLC > Configure" command.
The "Configure" dialog box opens.

3. Activate "Use configure computer name".

Click "Configure".
The "Configure: PC name" dialog box opens.

Click "OK".
Click "OK", if "Information" dialog box opens.

Click "Close", after configuration completion message is displayed.

SIMATIC Route Control Getting Started (V9.0)
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4.6 How to set parameters in NetPro and configure the hardware

8. Select the PC station and then select the "PLC > Download" menu command.

The message dialog box "This action overwrites configuration data which are already... Do

you want to continue loading?" opens.

9. Click "Yes".
The "Stop target modules" dialog box opens.

10.Click "OK".
The download is completed.

Procedure in SIMATIC Manager for hardware configuration
1. Select the AS.

2. Double click the "Hardware".
The "HW Config" window opens.

3. Click @im to download the hardware.

SIMATIC Route Control Getting Started (V9.0)
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4.7

Introduction

Procedure

30

How to create the required users

For Route Control and WinCC, you must create a user and include the user in the
RC_MAINTENANCE user group when using SIMATIC Logon.

Note

Define and memorize your own user name and password if the user name = rcuser and password
= RC11**er entries do not conform to rules set up on your PC.

1. Press the 3 icon + R and insert "compmgmt.msc” in the run dialog.

Note

For Windows 7, Start > Control Panel > Administrative Tools > Computer Management.

Expand the "Local Users and Groups" tree.
Right-click the "User" folder.

Select the "New User..." in the menu.

oA wWwN

Entries to be made in the "New User..." dialog box:

User name: rcuser

Full name: Route Control User

Password: RC11**er

Confirm the password: RC11**er

User must change the password at next logon: deactivate this check box
User cannot change password: activate

Password never expires: activate

Account is disabled: deactivate

SIMATIC Route Control Getting Started (V9.0)
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6. Click "Create".

Mew User

User name: ||'CUSEF

Full name: |F~!l:|ute Control User

Description: |

Password: |oooooooo

Corfirm password:

User cannot change password
Password never expires
[ Azcount is disabled

Help

User must change password at nexd logon

7. Double-click the "Groups" folder.
8. Double-click the "RC_MAINTENANCE" group.

9. Click "Add".

A "Select users" window opens.

4.7 How to create the required users

10.Type "PC name/Username" in "Enter the object names to select" area.

11.Select "Check Names".

12.Click "OK".

Result

You have successfully created a user named "rcuser” as a member of the "RC_MAINTENANCE"

group.

SIMATIC Route Control Getting Started (V9.0)
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4.8 How to select the communication module in SIMATIC Shell

Introduction

You now select the communication module you are going to use to configure the PC stations.

Note

You can discard this configuration for a single-user PC station which is not networked with other
PC stations.

Procedure
1. Select the PC station (workstation) from the tree view in Windows Explorer.
2. Select the "Simatic Shell" folder.

3. Click "Settings" in the shortcut menu.
The "Settings" dialog box opens.

4. Select the network adapter (communication module) you are going to use for
communication with the Engineering Station.

5. Click "OK" to save your entries.
The communication module is now initialized.

SIMATIC Route Control Getting Started (V9.0)
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Route Control Project Engineering in the

automation system 5

5.1 Route Control blocks
5.1.1 Overview
General

Each process involves the operation of control elements such as valves or motors. The AS
controls these elements using the CFC blocks of the PCS 7 library. An interface block of the Route
Control library interconnects these PCS 7 blocks. This shows the RC Wizard that these control
elements are to be used in the Route Control system. The Route Control Wizard "imports" these
interface blocks by creating a corresponding data record in the Route Control database. This data
record makes the element visible in the Route Control configuration and allows its use in partial
routes.

Route Control is represented in the automation system by means of function blocks (FB),
functions (FC), and data blocks (DB).

These blocks can be organized in four groups under the aspect of Route Control:
1. General configuration of Route Control: RC_IF_CFG
2. Control of material transport: RC_IF_ROUTE
3. Interface blocks for interfacing with the process: RC_IF_VALVE, for example
4

. Tool blocks: "Subprograms” for route control, cross-coupling, and communication

You can also distribute the DBs to four groups:

1. Configuration: RC_CFG (DB 00)

2. Route lists: RC_ROUTnnn (DB 101 to DB 400)
3. Element lists: RC_xE_FIELD (DB 96 to DB 99)
4

. Tool DBs: Communication, cross-coupling, ...

SIMATIC Route Control Getting Started (V9.0)
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5.1 Route Control blocks

5.1.2 Blocks

Route Control interface blocks

The names of the Route Control interface blocks start with RC_IF....
These blocks form the interface for the Route Control system within the automation system.

Blocks for activating a route
RC_IF_ROUTE (FB 800), RC_IF_DECODER (FC 801), RC_IF_ENCODER (FC 800)

Blocks for interfacing the control elements (CE)

RC_IF_VAL_MOT (FB 825), RC_IF_VALVE (FB 826), RC_IF_MOTOR (FB 822), RC_IF_MOT REV
(FB 823), RC_IF_MOT _SPED (FB 824), RC_IF_USER_CE (FB 829)

Blocks for interfacing the sensor elements (SE)
RC_IF_CONDUCT (FB 846), RC_IF_SENSOR (FB 845), RC_IF_USER_SE (FB 848)

Blocks for interfacing the parameter elements (PE)
RC_IF_VOLUME (FC 808), RC_IF_TIMER (FC 809), RC_IF_USER_PE (FC 807)

Blocks for interfacing the link elements (LE)
RC_IF_LE (FB 828)

Note

Take all blocks to be installed in CFC charts in the course of exercises from the "Lib" master data
library.

Note

You can use the RC_IF_USER_CE, RC_IF_USER_SE and RC_USER_PE blocks to develop user-
specific block types.

SIMATIC Route Control Getting Started (V9.0)
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5.2 The Route Control configuration block

5.2 The Route Control configuration block

5.2.1 Overview of the configuration block

The RC_IF_CFG configuration block

One instance of this block must be installed in a central CFC chart for each Route Control CPU
(AS). This block is the central instance where you configure the AS. The block itself calls three
system components:

1. Communication to the Route Control Server.
Sending message frames using the AS system block BSEND.

2. Communication with the partner AS within a Route Control project if a material transport
uses elements in several AS (AS system block PUT).

3. Execution of the route list DBs, and corresponding activation / monitoring of all elements of
this route. The block generates central messages of the AS Route Control system, for
example, error in communication with RC Server.

Most important parameters of the RC_IF_CFG block:

Block contact Meaning

RC_AS_ID Unique identifier for this AS within the project.

OB_KOMM Defines the OB which handles server communication.

OB_SYS Defines the OB which is used to process the route lists.

OB_XC Defines the OB which is used to process the cross-coupling.

CE_SIMU Defines whether to simulate processing of the values returned by the control
elements. 1 -> simulation, 0 -> no simulation.

SE_SIMU Defines whether to simulate processing of the values returned by the sensor
elements. 1 -> simulation, 0 -> no simulation.

QERR Indicates error events.

NoRoutes Maximum number of routes used in this Route Control project.

Note

In addition to the organization block (OB) in which you have installed it, the RC_IF_CFG block is
installed automatically in the following OBs:

Startup OBs (OB 100, OB 101 and OB 102), OB 1 and the error OBs (OB 121 and OB 80).

SIMATIC Route Control Getting Started (V9.0)
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5.2 The Route Control configuration block

5.2.2

Task

Prerequisites

Procedure

36

Note

The system is limited to 300 simultaneous material transport operations. If your application only
requires a small number of simultaneous material transport operations, you can reduce load on
CPU memory by deleting the obsolete DBs from the SIMATIC project. The DBs for
RC_ROUTE201...300 and DB 301 to DB 400 can be deleted if you are operating with a maximum
of 200 routes. Reduce the maximum number of material transport operations in the same way
at all automation systems of the RC project. Report the required number of routes to the RC
system by way of the "NoRoutes" input at the RC_IF_CFG block. The value 200 must be set at this
input in the example described above.

Exercise with RC_IF_CFG

Configure the "RC_IF_CFG" block in the CFC chart "RC_System".

—_

o vk WN

The Getting Started project is open in SIMATIC Manager.

The Component view is activated.

. Open the "RC_System" CFC chart from the partial project "RCGSAS_0".

Copy the RC_IF_CFG (FB 850) block from the "Lib" master data library to the CFC chart.
Right-click "RC_IF_CFG" block and select "Object properties".

Enter the name "RC_System" in the "Name" input box and click "OK".

Open the "Common" CFC chart from the partial project "RCGSAS_0".

Interconnect output "Q" of the "CE_SIMU" block with input "CE_SIMU" of the "RC_System"
block.

Interconnect output "Q" of the "SE_SIMU" block with input "SE_SIMU" of the "RC_System"
block.

SIMATIC Route Control Getting Started (V9.0)
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5.2 The Route Control configuration block

Result
The AS is ready to use by Route Control. Configuration is completed after the Route Control
Wizard session is closed.

Ferment Storage cellar'\Common(3,1}\CE_SIMDO
@ Cusput

Ferment Storage cellar'\\Common(A,1)}%JE SIMD
@ Cutput
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5.3 Interface blocks for control elements

5.3 Interface blocks for control elements

5.3.1 Overview of the interface blocks for control elements

"Control Element" (CE) interface block

Each material transportinvolves the operation of control elements such as valves or motors. The
AS operates these actuating elements using the technological blocks of the PCS 7 library. In
order to make these actuators available for use in Route Control you must interconnect each
technological block with an interface block of the type "Control Element” (CE) of the

Route Control library. These control elements are the active elements of a route control system,
that is, they represent the actuating elements within the route control.

Control element types

Various types of suitable control elements are provided for Route Control in order to be able to
control the technological blocks according to their type.

Other blocks, or blocks from other libraries can be implemented by means of a user-defined
interface block.

The following interface blocks of the type "Control Element" are available:

Route Control block Control element type Technological block
RC_IF_MOTOR (FB 822) MOTOR MotL (FB 1850)

MotS (FB 1910)
RC_IF_MOT _REV (FB 823) MOT_REV MotRevL (FB 1851)
RC_IF_MOT_SPED (FB 824) MOT_SPED MotSpdCL (FB 1854)

MotSpdL (FB 1856)
RC_IF_VALVE (FB 826) VALVE VIVL (FB 1899)

VIVS (FB 1911)
RC_IF_VAL_MOT (FB 825) VAL_MOT VIvMotL (FB 1900)
RC_IF_USER_CE(FB 829) User type, template for user-specific | Other block

interface blocks

Basic procedure for configuring the blocks

Step Handling

Installation of a technological block such as MOTOR in the CFC chart

Interconnection of the technological block with the 1/0 devices

Installation of the corresponding RC_IF_xxx, for example, RC_IF_MOTOR

Interconnection of both blocks

lhjlwWw|IN|=

Starting the Route Control Wizard in order to automatically generate the element ID

SIMATIC Route Control Getting Started (V9.0)
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Important block contacts for all control elements

Block contact

Meaning

ID

Unique ID within the AS. Checked by the Route Control Wizard. A new ID is assigned
if the value is zero.

FB_CLOSE

Return value of the process valve.
Only with RC_IF_VALVE and RC_IF_VAL_MOT.

FB_OPEN

Return value of the process valve.
Only with RC_IF_VALVE and RC_IF_VAL_MOT.

FB_ON

Motor feedback.
Only with RC_IF_MOTOR, RC_IF_MOT_SPED and RC_IF_MOT_REV.

MONITOR

Monitoring of the feedback signals. 1 -> activated, O -> deactivated.

MAN_AUT

Operating mode (manual / auto) of the downstream block.

LOCK

Defines whether a downstream block is interlocked.

ERROR

Defines whether a downstream block is in error state.

DISABLED

Defines whether an element is available.

QAUTO_OC

Automatic control, 1->OPEN, 0 -> CLOSE. Only RC_IF_VALVE and RC_IF_VAL_MOT.

QAUTO_ON

Automatic control, 1 -> ON, 0 -> OFF.
Only with RC_IF_MOTOR, RC_IF_MOT_SPED and RC_IF_MOT_REV.

QROUTE

ID of the route which actively controls this element.

QMODE_NO

Mode level of the route which actively controls this element.

QMODE_ID

Function ID of the route which actively controls this element.

Note

An example in the Online Help and a CFC example with textual interconnections in the
Route Control library show which parameters must be / may be interconnected.

5.3.2 Exercise with RC_IF_VALVE

Task

Configure the "RC_IF_VALVE" block in the CFC chart "V1".

Prerequisites

* The Getting Started project is open in SIMATIC Manager.

¢ The Component view is activated.

Procedure

1. Open the "V1" CFC chart from the partial project "RCGSAS_0".
2. Copy the "RC_IF_VALVE" block from the "Lib" master data library to the CFC chart.

SIMATIC Route Control Getting Started (V9.0)
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5.3 Interface blocks for control elements

3. Right-click "RC_IF_VALVE" block and select "Object properties".

4. Enter the name "CE_V1"in the "Name" input box.

5. Interconnect the following outputs of the "CE_V1" block with the "V1" block:

Output CE_V1 Input V1
QAUTO_OC AUTO_OC
QBA_EN BA_EN
QOCCUPIED OCCUPIED
QBA ID BA_ID
QBA_NA BA_NA
QSTEP_NO STEP_NO

6. Interconnect the following outputs of the "V1" block with the inputs of the "CE_V1" block:

Output V1 Input CE_V1
QCONTROL FB_OPEN
QCONTROL FB_CLOSE
QGR_ERR ERROR
QMAN_AUT MAN_AUT

7. Right-click on the "FB_CLOSE" in "CE_V1" block and select "Invert" to negate the input.

L RESET

C3SF

FB OFEN

FB CLOSE

MONITOR
LIOF SEI QULOSING

AUT L QCLOSED
TIME MON

SIMATIC Route Control Getting Started (V9.0)

Result
You have successfully configured a control element of the type "VALVE".
CE_V1
RC_IE VA
RDEEE_CD 1571 =
S ;
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5.3.3

Task

Prerequisites

Procedure

Exercise with RC_IF_MOTOR

5.3 Interface blocks for control elements

Configure the "RC_IF_MOTOR" block in the CFC chart "P2".

* The Getting Started project is open in SIMATIC Manager.

* The Component view is activated.

1. Open the "P2" CFC chart from the partial project "RCGSAS_0".

2. Copy the "RC_IF_MOTOR" block from the "Lib" master data library to the CFC chart.
3. Right-click "RC_IF_MOTOR" block and select "Object properties".
4. Enter the name "CE_P2" in the "Name" input box.
5. Interconnect the following outputs of the "CE_P2" block with the inputs of the "P2" block:
Output CE_P2 Input P2
QAUTO_ON AUTO_ON
QBA_EN BA_EN
QOCCUPIED OCCUPIED
QBA_ID BA_ID
QBA_NA BA_NA
QSTEP_NO STEP_NO

6. Interconnect the following outputs of the "P2" block with the inputs of the "CE_P2" block:

Output P2 Input CE_P2
QGR_ERR ERROR
QSTART FB_ON
QMAN_AUT MAN_AUT

7. Interconnect output "QSTART" of the "P2" block with input "FB_ON" of the "P2" block.

SIMATIC Route Control Getting Started (V9.0)
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Result

You have successfully configured a Route Control interface block of the "MOTOR" type.

SIMATIC Route Control Getting Started (V9.0)
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5.4 Interface blocks for sensor elements

5.4.1 Overview of the interface blocks for sensor elements

"Sensor Element" (SE) interface block

5.4 Interface blocks for sensor elements

Sensor elements are passive elements of the route control system. These elements are used to
poll states without actively changing these. You assign the SEs to a specific type similar to the
CEs. The system supports the use of SENSOR (binary sensor) and CONDUCT (analog sensor with

4 levels) element types.

Sensor element types

The Route Control block library contains two interface blocks for sensor elements (SE) for

interfacing with the process. The "SENSOR" type is suitable for acquiring binary signals, and the
"CONDUCT" type can be used to acquire analog signals with four switching states.

Users can implement their own feedback function by means of a user-specific interface block.

The following interface blocks of the "Sensor Element" type are available:

Route Control block

Sensor element type

Technological block

RC_IF_SENSOR (FB 845)

SENSOR

CH_DI (FC 277) among others

RC_IF_CONDUCT (FB 846)

CONDUCT

CH_AI (FC 275) among others

RC_IF_USER_SE (FB 848)

User type, template for
user-specific interface
blocks

Other block

Basic procedure for configuring the blocks

Step Handling

Installation of an RC_IF_xxx such as RC_IF_SENSOR in a CFC chart.

Interconnection of RC_IF_xxx with the signal to be monitored.

Starting the Route Control Wizard in order to automatically generate the element ID.

Important contacts of the RC_IF_SENSOR block

Block contact Meaning

ID Unique ID within the AS. Checked by the Route Control Wizard. A new ID is as-
signed if the value is zero.

ERROR Defines whether an interconnected block is in error state.

DISABLED Defines whether an element is available.

FB_00 Actual value of a sensor returned by the process.

1 -> interconnected sensor returns TRUE
0 -> interconnected sensor returns FALSE

QRET_VAL Return value of the block O -> no error, 8xxx -> error.

SIMATIC Route Control Getting Started (V9.0)
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5.4.2

Task

Prerequisites

Procedure

Result

44

Block contact

Meaning

QROUTE

ID of the route which uses this element.

QFUNC_ID

Function ID of the route which uses this element.

Exercise with RC_IF_SENSOR

Configure the "RC_IF_SENSOR" block in the CFC chart "FT1".

* The Getting Started project is open in SIMATIC Manager.

¢ The Component view is activated.

—_

oA wN

block.

. Open the "FT1" CFC chart from the partial project "RCGSAS_0".

Copy the "RC_IF_SENSOR" block from the "Lib" master data library to the CFC chart.
Right-click "RC_IF_SENSOR" block and select "Object properties".

Enter the name "S1" in the "Name" input box.

Interconnect the "EMPTY" output of simulation block "FT1" with input "FB_00" of the "S1"

You have successfully configured a control element of the type "SENSOR".
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5.5 Interface blocks for parameter elements

5.5.1 Overview of the interface blocks for parameter elements

"Parameter Element" (PE) interface block

Parameter elements represent setpoints in the route control system. They do not evaluate
feedback signals.

Parameter element types

The Route Control block library contains three interface blocks for parameter elements for
interfacing with the process.

Users can implement their own parameter elements by means of a user-specific interface block.

The following interface blocks of the "Parameter Element" type are available:

Route Control block Parameter Element type Technological block
RC_IF_VOLUME (FC 808) VOLUME OP_A_LIM (FB 46), for example
RC_IF_TIMER (FC 809) TIMER OP_A_LIM (FB 46), for example
RC_IF_USER_PE (FC 807) User type, template for user-specific | Other block

interface blocks

Basic procedure for configuring the blocks

Step Handling
Installation of an RC_IF_xxx such as RC_IF_VOLUME in a CFC chart.
Interconnection of the RC_IF_xxx with the block which is to receive the parameter.

Interconnection of the feedback signal of the PE block.
Input ACT_VAL as real value.

4 Definition of the conversion factor used to calculate the integer outputs QVALUE_I| and
QVALUE_D.
QVALUE_I = QVALUE_D = QVALUE_R * FACTOR

5 Programming a substitute value DEF_VAL.

Setting up the response to deactivation of the element at input EN_DEF.

7 Starting the Route Control Wizard in order to automatically generate the element ID.

Important contacts of the RC_IF_VOLUME block

Block contact Meaning

ID Unique ID within the AS. Checked by the Route Control Wizard. A new ID is assigned
if the value is zero.

FACTOR Scaling ratio for the output values QVALUE_I| and QVALUE_D.

DIS_ACTV Internal activation of the actual value can be prevented.
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5.5 Interface blocks for parameter elements

Block contact Meaning

DEF_VAL Substitute value.

EN_DEF Reaction after deactivation of the element:
1: the substitute value is output
0: the last valid setpoint is output

ACT_VAL Feedback value received from the process.

Q_VALUE_I Setpoint as 16-bit integer.

QVALUE_D Setpoint as 32-bit integer.

QVALUE_R Setpoint as 32-bit floating point number.

QRET_VAL Return value of the block 0 -> no error, 8xxx -> error.

QROUTE ID of the route which actively controls this element.

QFUNC_ID Function ID of the route which actively controls this element.
5.5.2 Exercise with RC_IF_VOLUME

Task
Configure the "RC_IF_VOLUME" block in the CFC chart "P2".

Prerequisites

* The Getting Started project is open in SIMATIC Manager.

* The Component view is activated.

Procedure

—_

Enter the name "PE_P2" in the "Name" input box.
Interconnect output "QVALUE_R" with input "ACT_VAL".
Program the value "1" in input "FACTOR".

N o v M W N

Program the value "enable" in input "EN_DEF".

. Open the "P2" CFC chart from the partial project "RCGSAS_0".
Copy the "RC_IF_VOLUME" block from the "Lib" master data library to the CFC chart.
Right-click "RC_IF_VOLUME" block and select "Object properties".

SIMATIC Route Control Getting Started (V9.0)
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Result

5.5 Interface blocks for parameter elements

You have successfully configured a parameter element of the type "VOLUME".
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5.6 Interface block for link elements

5.6.1

Overview of the interface block for link elements

"Link Element" (LE) interface block

Link elements are used to store the current material within partial routes. The route request, or
a separate trigger of the AS program, initiates a check of material compatibility based on these

elements.

Prior to material transport you can only save the material information the connection elements
contain by way of SET_MAT input at the route block of the AS program.

Connection element types

We do not distinguish between different subtypes of connection elements.

Basic procedure for configuring the block

Step Handling
1 Installation of RC_IF_LE in a CFC chart.
2 Starting the Route Control Wizard in order to automatically generate the element ID.

Important contacts of the RC_IF_LE block

Block contact Meaning
ID Unique ID within the AS. Checked by the Route Control Wizard. A new ID is assigned
if the value is zero.
DEF_VAL Default value which can be activated in the connection element by setting input
SET_DEF.
SET_DEF Activation of the default value at the positive edge.
QRET_VAL Return value of the block 0 -> no error, 8xxx -> error.
QERR Indicates whether an error is active at the block.
QMAT | Material ID of the connection element as integer value (INT).
QMAT _DI Material ID of the connection element as Double Integer value (INT).
QBA_ID Element is occupied by a SIMATIC BATCH Charge with this ID.
QROUTE ID of the route which actively controls this element.
QFUNC_ID Function ID of the route which actively controls this element.
Note

The material can be visualized in the process picture by way of output QMAT_DI.
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5.6 Interface block for link elements

5.6.2 Exercise with RC_IF_LE

Task
Configure the "RC_IF_LE" block in the CFC chart "Material".

Prerequisites
* The Getting Started project is open in SIMATIC Manager.

* The Component view is activated.

Procedure
1. Open the "Material" CFC chart from the partial project "RCGSAS_0".
2. Copy the "RC_IF_LE" block from the "Lib" master data library to the CFC chart.

Note
The CFC chart already contains blocks of the type RC_IF_LE.

3. Right-click "RC_IF_LE" block and select "Object properties".

4. Enter the name "LE_FT1" in the "Name" input box.

Result

You have successfully configured a link element.
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5.7 Interface block for material transport

5.7 Interface block for material transport

5.7.1 Overview of the interface block for material transport

The RC_IF_ROUTE interface block of a route

This block represents the central route interface to the user program and the AS block for the
Route Control faceplate in the process picture.
The block handles the following tasks:

1. Definition of route parameters (source, destination, via, mode level, and material, for
example)

2. Starting, stopping, ending and resuming material transports

3. Definition of monitoring times (system monitoring time, fault tolerance time)

4. Definition of dynamic setpoints for external parameter elements

5. Transfer of the batch ID / batch name and of the step number from a BATCH system

The block controls exactly one route, that is, one material transport. It returns additional
information about the status of the route and its elements to the user program by means of
output parameters. Usually, one user-defined SFC derived from RC_IF_ROUTE_SFC, one
RC_IF_ENCODER (FC800) is connected upstream and one RC_IF_DECODER (FC801) is connected
downstream of RC_IF_ROUTE.

Dynamic or static route ID

A route can be operated with a static or a dynamic route ID. Up to 300 simultaneous material
transports are supported. Operation with no more than 300 routes can be handled by means of
static route ID. However, you can also handle more than 300 routes by assigning dynamic route
IDs. In this case system resources are allocated dynamically to the active routes. This dynamic
ID concept also facilitates engineering as it prevents the Route Control system from assigning
redundant IDs. Dynamic IDs can also be used to handle less than 300 routes. This could be a
practical workaround in situations where the maximum number of simultaneous routes is
limited by license, for example, you can combine licenses as desired for 10 or 50 material
transports up to a maximum of 300 material transports. This Route Control Getting Started
deploys static route IDs.

SIMATIC Route Control Getting Started (V9.0)
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5.7 Interface block for material transport

Overview of interface blocks for material transport

Block

Function

RC_IF_ROUTE

Central interface block for controlling material transport.
The instances of this block can be interconnected with the Route Control face-
plate.

RC_IF_ENCODER

Auxiliary block which converts 32 binary signals into a 32-bit DWORD.
The block can be used, for example, to convert 32 bits for the control function of
input MODE at RC_IF_ROUTE.

RC_IF_DECODER

Auxiliary block which converts a 32-bit DWORD into 32 bits.
The block can be used to convert the mode feedback signals of RC_IF_ROUTE to
single bits.

Most important parameters of the RC_IF_ROUTE block

Block contact

Meaning

ROUTE_ID Route ID which is unique across all automation systems of an RC project. The
Route Control Wizard checks this ID and assigns a new one if the value is zero.
FIXED_ID Defines whether a dynamic or a static route ID is assigned.
0 -> dynamic, 1 -> static
FUNC_ID Function ID of the route
MON_TM Substitute value of the process monitoring time
FLT_T™M Substitute value of the fault tolerance time
MODE_TBL Mode table parameter for the route request
VIA_1toVIA_10 Interim locations for transport of materials
MODE Modes to be activated
SOURCE Start position of a route
DEST Destination of a route
MATERIAL Material to be transported
REQ_AU Interconnectable input for activating the route request
ON_AU Interconnectable input for starting the route
ACK_AU Interconnectable input for acknowledging the route
HOLD_AU Interconnectable input for holding the route
STOP_AU Interconnectable input for stopping the route
QMODE_AC Returns the current mode IDs
QREQ_ERR Return value of the route request 1 -> error, 0 -> OK
QACTIVE Route status
QAUTO Automatic route control is active
QMAN Manual route control is active
QREQ Diagnostics information pertaining to the route request
QON Defines whether the route is in "busy" state.
QHOLD Defines whether the route was held.
QVALID Validation of static route data
QRESTPOS Defines whether all actively used control elements of a mode level are currently

in idle position.

SIMATIC Route Control Getting Started (V9.0)
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5.7.2

Task

Prerequisites

Procedure

Result

52

Exercise with interface block RC_IF_ROUTE for manual mode

Configure the "RC_IF_ROUTE" block in the CFC chart "ROUTE1".

* The Getting Started project is open in SIMATIC Manager.

* The Component view is activated.

Note

The term manual mode denotes controlling of a route using the Route Control Center, without
using any SFC blocks or an AS user program.

—_

. Open the "Route1" CFC chart from the partial project "RCGSAS_0".

Copy the "RC_IF_ROUTE" block from the "Lib" master data library to the CFC chart.
Right-click "RC_IF_ROUTE" block and select "Object properties".

Enter the name "Route1" in the "Name" input box.

Program the value "1" at input "ROUTE_ID".

Program the value "1" at input "FIXED_ID".

Insert the "RC_IF_ENCODER" block in the CFC chart.

Select the "Object properties" command from the shortcut menu of the block.

0 0 N o Uk~ W N

Enter the name "Encoder1" in the "Name" input box.

10.Interconnect output "QMODE" of "Encoder1" with input "MODE" of the "ROUTE1" block.
11.Insert the "RC_IF_DECODER" block in the CFC chart.

12.Select the "Object properties" command from the shortcut menu of the block.
13.Enter the name "Decoder1" in the "Name" input box.

14.Interconnect output "QMODE_AC" of "Route1" with input "MODE_AC" of "Decoder1".

You have successfully configured an interface block for manual material transport.

Note

If you want to run it in automatic mode, configure it with an SFC type as described in 6.2.
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Controlling a route using a SFC block 6

6.1 SFC Typical of the RC library

SFC Typical of the Route Control library

The Route Control library contains an SFC Typical which can be used as sample for user-specific
blocks. This SFC block is prepared for controlling a route.

It handles the following tasks:

« Transfer of the static parameters for route requests to the "RC_IF_ROUTE" block ("Starting"
sequencer).

« Starting and evaluating the route request ("Starting" sequencer).

¢ After having successfully completed the route request, the SFC changes to simple control
mode ("Run" sequencer).

This SFC Typical can be customized to suit your requirements as follows:

e Customizing the functionality of the "Run" sequencer to suit the modes used in your Mode
Table. (An overview of the modes used in SFC Typical is available in the "Run” sequencer)

* Customizing reactions to route errors, for example: Using the "QERR", "QMON_TOU" or
"QMON_FLT" error outputs as start condition for the "Holding" sequencer and setting the SFC
to "Stop" in case of errors.

* Expansion of parameters for material functions (input "|_MATERIAL", outputs "QMATERIAL"
and "QSET_MATERIAL"). Activation and evaluation of the materials in "Run” sequencer in
preparation of the transport operation.

SFC Typical and the "RC_IF_ROUTE", "RC_IF_ENCODER" and "RC_IF_DECODER" interface blocks
are interconnected with an SFC block instance accordingly.

Note

The "ROUTE_SFC" chart in the Route Control library contains an example of the entire
interconnection.
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6.2

Task

Prerequisites

Procedure

56

Exercise with SFC Type

Interconnect an SFC instance with an "RC_IF_ROUTE" block.

Note

Auto mode means that material transport is controlled by means of an SFC block.

© N o v bk~ W

0.

The Getting Started project is open in SIMATIC Manager.

The Component view is activated.

. Open the "Route2" CFC chart from the partial project "RCGSAS_0".

Copy the "RC_IF_ROUTE" block from the "Lib" master data library to sheet 1 of the "Route2"
CFC chart.

Rename the copied "RC_IF_ROUTE" block as "Route2".

Program a 2 at ROUTE_ID.

Program a 1 at FIXED_ID.

Copy the "RC_IF_SFC" block from the "Lib" master data library to the "Route2" CFC chart.
Rename the copied "RC_IF_SFC" block as "SFC_R2".

Interconnect output "RC_VIA 1" of the "SFC_R2" block with input "VIA_1" of the "Route2"
block.

After this step, all /0 belonging to "SFC_R2" are automatically connected to their
corresponding 1/Os.

Note

The SFC Type features three kinds of block contacts that are a group of contacts: "RC_" of the
type "RC_IF_ROUTE", "SP_" of the type "RC_IF_ENCODER", and "AC_" of the type
"RC_IF_DECODER". All /O belonging to a block contact which is connected to the
corresponding block is automatically interconnected with the block.

Copy the "RC_IF_ENCODER" block into sheet 4 of the "Route2" CFC chart.

10.Rename the copied "RC_IF_ENCODER" block as "Encoder2".
11.Copy the "RC_IF_DECODER" block into sheet 4 of the "Route2" CFC chart.
12.Rename the copied "RC_IF_DECODER" block as "Decoder2".
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13.Interconnect output "SP_M_01" of the "SFC_R2" block with input "M_01" of the "Encoder2"
block.

Note

Once"SP_M_01"of "SFC_R2"block is interconnected with "M_01" of "Encoder2", the outputs
"SP_M_02"to"SP_M_32"are automatically connected to the corresponding inputs "M_02"to
IIM_32I|.

14.Interconnect output "QM_01" of the "Decoder2" block with input "AC_QM_01" of the
"SFC_R2" block.

Note

Once "QM_01" of "Decoder2" block is interconnected with "AC_QM_01" of "SFC_R2", the
outputs "QM_02" to "QM_32" are automatically connected to the corresponding inputs
"AC_QM_02"to "AC_QM_32".

15.Interconnect output "QMODE_AC" of the "Route2" block with input "MODE_AC" of the
"Decoder2" block.

16.Interconnect output "QMODE" of the "Encoder2" block with input "Mode" of the "Route2"”
block.

17.0pen the "FT1" CFC chart from the partial project "RCGSAS_0".

18.Interconnect output "Empty" of the "FT1" block with input "FT1_Empt" of the "SFC_R2" block.
19.0pen the "FT2" CFC chart from the partial project "RCGSAS_0".

20.Interconnect output "Empty" of the "FT2" block with input "FT2_Empt" of the "SFC_R2" block.
21.0pen the "ST1" CFC chart from the partial project "RCGSAS_0".

22.Interconnect output "Full" of the "ST1" block with input "ST1_Full" of the "SFC_R2" block.
23.0pen the "ST2" CFC chart from the partial project "RCGSAS_0".

24.Interconnect output "Full" of the "ST2" block with input "ST2_Full" of the "SFC_R2" block.
25.Interconnect the following outputs of the block "SFC_R2" with its inputs:

Outputs Inputs
Source_QP IN_SOURCE
Destination_QP IN_DEST
Via1l_QP IN_VIA_1
Note

CFC chart "Route3" contains an example of interconnections between the "Decoder”,
"Encoder" and the "RC_IF_ROUTE" block.
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Result

You have successfully configured a material transport at CFC level from the "Fermenting tank 1"
source to "Storage tank 1" destination.
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6.3 Exercise for the compilation and download of CFC charts
6.3 Exercise for the compilation and download of CFC charts

Task
Compile and download the CFC charts.

Prerequisite
¢ The Getting Started project is open in SIMATIC Manager.
¢ The Component view is activated.

¢ The hardware is downloaded to the AS.

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA 59



Controlling a route using a SFC block

6.3 Exercise for the compilation and download of CFC charts

Procedure
1. Right-click the "Charts" folder.

2] SIMATIC Manager - [RCGSMP_0 (Compenent View) - C:\Program Files GEE)\SIEMENS... | = || =) |3

File Edit Insert PLC View Options Window Help - 8 X
b= af 4 B3 dim 2 Tyt | <o Fiter > =%
- | |ect name ers1an Fzignment vpe ~
=2l RCGSMP_D Obj Versian | PH Assi T
&8P RCESAS_0 [ @CPU_RT 0.0001 CFC
E AS [ Common 00001 Ferment Storage cellar CFC
=@ CPUS‘;E"‘ @FT 00007 Ferment Storage celanFe..  CFC
G L Y2 P 0.0001  Ferment Storage cellattFe...  CFC
i [y b aterial 0.0001  Ferment Storage cellar CFC
H H X erment Storage cellarsF..
; [Pz 0oool F 5 [lar'P CFC
: ;i]: CP 4431 Cut Cirl+x  #oecellatsP. CFC
-] Shared Declaratio Copy Cirlec  poecellar _ LFC
[]__% RCESO050 . age cellar\Li.. CFC
- Lib Paste CileV hge cellatli..  CFC
age cellar\Li.. CFC
Delet Del
elete 3 CFC
Insert New Object » agecellatSt..  CFC
age cellat St CFC
»
PLC age cellar\Li.. CFC
Access Protection » agecelatli.  CFC
age cellar\Li.. CFC
Check Consistency age cellat'Li.. CFC
Compile Cirl+B  =@o=cellatsli..  CFC
age cellaLi..  CFC
Charts * agecellaSt..  CFC
Plant Hierarchy » agecelatli.  CFC
age cellar\Li.. CFC
SIMATIC Route Control * agecellali.. CFC

age cella\St...  CFC

SIMATIC BATCH > bgecelanli. CFC
Rename gz gBgecelanli.  CFC

. . age cellaLi..  CFC
Object Properties... Alt+Return aoe cellatli.  CFC
Special Object Properties S Y R . ~

Compiles the current object into executable code,

2. Select the "Compile" menu command.
The "Compile program" dialog box opens.

3. Activate the "Entire program" check box.

4. Deactivate the "Generate module drivers" checkbox.
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5. Click "OK".

6.3 Exercise for the compilation and download of CFC charts

Note

Adapt local data on the AS accordingly, if the compiler reports errors in terms of local data
requirements. You can calculate local data requirements using the chart reference data of the

CFC editor.

Compile program
Compile Charts as Program

CPU: CPU 4174

Program name:

Scope
{®) Entire program
(") Changes only

[ Generate module drivers

[ Generate SCL source

ASNCPU 417-4%57-Program’.

Block Driver Settings...

Cancel

Help

6. Right-click the "Charts" folder.

7. Select the "PLC > Download" menu command.
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8. Activate the "Entire program" check box.

Download
57 Download
CPLU: CPU 4174
Program name: ASNCPU 417-4757-Program

Download mode
(®) Entire program
Changes only

() Totest CPU (entire program)

Show Changes

Include user data blocks

deleted. Do you want to download the 57 program?

Auto-archiving

Archive project after successful download

Before downloading the entire program, the CPLU is set to STOP and all blocks are

Read the notes in the online help about possible effects

Browse for Version Project ..

Help

9. Click "OK".
The "Download" dialog box opens.

10.Click "Yes".

Download (244:4025)

applied to the offline pragram befarehand.

Do you want b continue?

The CPU ig et to STOP and its blocks will be deleted.
l k. Mate here that operator input from the 0S5 or test mode iz
N logt when the processed values are not read back and

How to customize local data requirements

Note

During compilation of AS, if the compiler reports errors in terms of local data requirements,

follow the below mentioned steps.
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1. Open a CFCchart.

> wnN

6.3 Exercise for the compilation and download of CFC charts

Open the chart reference data by selecting the "Options > Chart reference data" menu.
Calculate local data requirements using the "View > Local data" menu.

Customize local data accordingly in the "Properties" dialog box of the AS.

Properties - CPU 417-4 - (R0/53)

X

General ] Startup ] Synchronous Cycle Intemupts ] Cycle/Clock Memary ] Retentive Memarny ]
Memary l Intemupts ] Time-of-Day Intemupts ] Cyclic Interupts ] Diagnostics.Clock ] Protection ]

Local Data (Priority Classes)
1 [2136 7 [1024 13 [1024 19 |256 25 [1424
2 [1024 8 [1024 14 [1024 20 |256 26 (2134
3 |256 9 [1376 15 [1024 21 |256 27 2128
4 |256 10 [1024 16 [1024 22 |256 28 [1424)
5 |256 11 [1024 17 |256 23 |256 29 |256
6 |256 12 [2136 18 |256 24 [1024
Assigned 25670 Bytes of maxe.  |32768
Communication Resources
Maximum communication jobs 10000

Cancel Help

Note

Download the hardware again to AS.

Note

The priority classes relate to the following OBs:

Priority class 1 = OB 1 and OB 80; priority class 12 = OB 35; priority class 25=0B 70, OB 73,
OB 81-87,and OB 60 to 65; priority class 26 = OB 80; priority class 27 =0B 100 to 102; priority
class 28 = OB 80 to 87; priority class 29 = OB 90.

Result

You have successfully compiled and downloaded the AS program.
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Route Control Wizard 7

7.1 Overview of the Route Control Wizard

Overview

Using the Route Control Wizard, you can export the data relevant for Route Control from the S7
project and import it into the Route Control Engineering.

Tasks of the Route Control Wizard

The Route Control Wizard performs the following tasks:

Export of AS names and IDs from the S7 project, including check and correction of the IDs of
the automation systems.

Export of the plant hierarchy from the S7 project, including the plants and units.
The export only includes process cells and units which are relevant to SIMATIC BATCH.

Export of AS elements and routes (route = RC_IF_ROUTE), including check and correction of
IDs.

Establish and modify the communication links between the automation systems relevant to
Route Control and Route Control servers.

Export of AS-server connections.

Selection of the PCS 7 OS Message Server.

Generation of Route Control Server messages.

Generation of operation messages of Route Control faceplates.

Import of the data to the Route Control project.

Note

The Route Control Wizard assigns the IDs for Route Control elements and connections, and
writes these IDs to the block inputs in the CFC chart.
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7.2 Exercise with the Route Control Wizard

7.2 Exercise with the Route Control Wizard

Task

Use the Route Control Wizard to perform all possible actions.

Prerequisites
e The Getting Started project is open in SIMATIC Manager.

¢ The Component view is activated.

Procedure

1. Select the "Options > SIMATIC Route Control > Wizard" menu command.
The Route Control Wizard opens.

2. The "Route Control Configuration” dialog box is opened if the Route Control does not contain
a configuration for this S7 project.

Reute Control Project Engineering

| 57 project contains no RCS configuration

Create new RCS configuration?
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7.2 Exercise with the Route Control Wizard

3. Click "Yes".
A Route Control object and the database are created.
The data is read from the S7 project.
The step for selecting the actions opens.

Note

Login with RC maintenance group user credentials described in section 4.7.

Route Control Wizard 4

w'hat do pou want to do?

Data synchronization of the Foute Contral objects # walidation

Generate 57 connections
A5-45 connection information [cross-coupling)

AS-gerver connection information

Messages

Export message server

Generate messages

¢ Back Mewt » Finizh Cancel

4. Activate all check boxes.

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA 67



Route Control Wizard

7.2 Exercise with the Route Control Wizard

68

5. Click "Next".
The step for selecting the message server opens.
Route Control Wizard o
Wihich PCS 7 05 should be the meszage server for the RC server?
PCS 705
B 5D0RNTEIPCYWINCT Applicationt0s
< Back Firizh Cancel Help
6. Activate the check box for the message server.
7. Click "Next".
The step for selecting the objects opens.
Route Control Wizard *
WWhich RC objects do you want to synchronize?
Project structure:
Objects | Data synchronization
v
[gz] Plant hierarchy [v]
=Rl As v
C-gH CPU417-4 v
4 Control elements |
I[@] Sensor elements v
Parameter elements |
Link elements v
[31] Routes |
E-=p RCGS050 []
[Ez] Plant hierarchy [v]
< Back Firnizh Cancel Help

8. Activate all check boxes.

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA



Route Control Wizard
7.2 Exercise with the Route Control Wizard

9. Click "Next".
The list of objects found is listed in the dialog box.
&7 Route Control Wizard X
Lizt of the RC chjects found:
Filer: | A chigcts i

¢Back | [ Mews | _ Ta change the route: 10 or bype: Double-chck an the relavant field Cacel | | Hep
10.Click "Next".
The step for displaying the selected options opens.
Route Control Wizard *
Check the selected options
Scope -
Mulbproject <RCGSMP_D:

S7 project <RCGSAS_0x
S7 project <RCGSO5_0x

Actions:

Data synchronization of the Route Control objects:
- Import &l objects in the configuration database
- Delete all objects that no longer exist fram the configuation database
='Wam before deleting objects <t in use
='Wam before deleting objects that stll contain lower-level objects,
Generste nformation for the AS-45 connection
Generate mformation for the AS-zerver connection
OWinCC Apphcation: Export message server

Mate: ‘You may pat work on this project during generation!

RTINS T Concdl | | Hep |
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7.2 Exercise with the Route Control Wizard

11.Click "Finish".
The selected actions are executed.
The step for displaying your changes opens.

Route Control Wizard o

todifications made;

Generation was completed withaut warnings. A

B4 Route Contral object(s] exported.

57 connections were modified in MetPro.
T wariable(z) were changed in CFC.

TE Route Control meszages were created in PCS 7 05 AD0BOTEIPCWINCT,

IATTENTION!
Do the following to put the changes into effect:

1. Compile and download CFC changes

2. Compile and download NetPro

3. PCS 7 05 'ADDBOYEIPCNWINCC Applicationt0S' download changes.

4, Download and update Route Control server v

£ >

Autormatically start RC Engineering when wizard closes

12.Click "Display logs".
The log file is opened in a text editor.

Note

RC Engineering will automatically start, if the checkbox "Automatically start RC Engineering
when the wizard closes" is activated.

13.Check the log.
You can also find this log in SIMATIC Manager via the menu.

Note

You can also find this log in SIMATIC Manager via the menu
"Options > SIMATIC Route Control > Show Wizard Log..." menu command.

14.Close the log file.
15.Click "Close".

Result

The selected actions were executed.
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7.3 Configuring connections
7.3 Configuring connections

Configuring the connection to the Route Control server

Communication between a Route Control AS and a Route Control server is implemented by
means of S7-DOS functionality. The Route Control Wizard sets up all necessary connections in
NetPro.

Conventions
¢ The AS to Server connection is created as S7-Connection.

* The Route Control Wizard sets all addressing parameters (partner address, connection
resource) required for this S7-Connection.

¢ The Route Control Wizard activates the connection information in the Route Control
configuration.

¢ The Route Control Wizard transfers the connection information to the "RC_IF_CFG" block.

e The Route Control server goes online to the AS during its startup.

Prerequisites
¢ The Getting Started project is open in SIMATIC Manager.

¢ The Component view is activated.

Procedure

1. Select the "RCGSMP_0/RCGSOS_0/[name of your local computer]/WinCC Application" object
from the tree view.

2. Select the "Connections” entry from the detailed window and then select the "Edit > Open
Object" command.
NetPro opens.

3. Select "View > Cross project network view" menu command.

4. Select the "Network > Save and compile” menu command.
The "Save and compile" dialog box opens.

5. Activate the "Compile and check everything" check box and then click "OK".

6. The "Outputs for consistency check" window opens after compilation has been completed.
Close this window.
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7.3 Configuring connections

7. Select the CPU and click i .

-

S8 NetPro - [RCGSAS_D (Cross-project network view - RCGSMP_0) -- C:\Users\...\Desktop\RCGSMP_0\RCGSAS_0] [l
%ﬂ MNetwork Edit Insert PLC View Options Window Help - & X
= = A A L

1 = g x|
Bd [ memi)
Sele
* PROFIBUS DP
FPROFIBUS-PA
w48 FROFINET 1D
IRC2-NSINGLE % (] Stations
[DF MFIDF [CF | FRAD WinCC |IE RC Agp |RC App & Subnets
! FTER Bopl  |Genera |Goari [iicat
H H | an on Cli
1 I | L]
3 2
W
< >
Local ID Partner ID Partner Type -~

[ = Tt} ACGES0S _0/AC NGLE / FC Applicetion

?. _STeomnection_ 1 RCGSOS_0/RCZ-NSINGLE /WinCC Appl. - ST connecton

£
¥ |PROFIBUS-DF A
< > slaves for SIMATIC

| Ready PC internal local.l |barc_ac 2| T
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Route Control Wizard

7.3 Configuring connections

8. Select the PC Station and click g .

B NetPro - [RCG505_0 (Cross- project network view - RCGSMP_0) - C:\Program Files (x85)\..\RCGS05_0] [o ][ 3]s
BY Metwork Edit Insert PLC  View Options  Window Help - &%
=" S B dd S TS =N

1 A

o x|
Find: |_ ﬂlﬂ

Selection of the retwork ol

B E FROFIBUS DP
g PROFBUS-PA

AS = 5 PROFINET ID
WinCC |RC App |RC App |IE CFU 1DF MRIDF[C® TFnN- @0 Stations
WinCC c i (CPU ' /DP | C '
g Apphc | lizat F licati Geners i (4174 ! ! 4431 ! 101 B Subnets
ation on on CE I H 1 3
L] ‘H E 'l

2 2

< >

To display the connection table, please select a module capable of a connection [CPU, FM modul
OPC server or application). To display the network address overview, please select a subnet.

t
PROFIBUS-DP A

daves for SIMATIC
57 and C7

Ready PC intemnal.local.1 (bare 2

9. Close NetPro.

10.Download the CFC charts by following the steps described in section 6.3.
11.Go to SIMATIC Manger.

12.Select "RCGSOS > WinCC > OS".

13.Right-click "OS" and select "Compile".

Note

Make sure that the Picture tree option is not checked and the SFC visualization is checked
during OS compilation.
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7.3 Configuring connections
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Plant structure under the aspect of Route Control

8.1 Locations

Locations

Locations are virtual elements of the route control system which are used to break down the
plant into partial routes.

Starting with PCS7 V7.0, the locations are configured as equipment properties in the plant view
of the S7 project and are then transferred to Route Control Engineering using the Route Control
Wizard.

Locations in the Route Control Getting Started project

Locations required for the Route Control Getting Started project.

nformation on valve%
s30 O sS4 =1
ST2 =0
V21
\/
A \
=
\/ Gully
Location Meaning Actuators / sensors
FT1 Fermenting Tank1 S1,V3, V4, V5, Ve
FT2 Fermenting Tank2 S2,V7,V8,V9,V10
ST1 Storage Tank1 S3,V15,V16,V17,V18
ST2 Storage Tank2 S4,V19, V20, V21,V22
L1 Line1 V1,V4,V8,V11, P2,V13,V16, V20, V23, V25
L2 Line2 V2,V5,V9,V12, P4,V14,V17,V21,V24,V26
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8.2 Partial routes

8.2 Partial routes

Partial routes

Mode table

Priority

Example:

76

You do not configure any routes in SIMATIC Route Control. Instead, you configure partial routes
as connections between two locations. The partial routes form the route network. Runtime route
requests contain the definition of the source and destination location. You can define up to 10
additional VIA locations. The Route Control server sets up the optimal route based on the
available partial routes.

Each element to be used for material transport must be assigned to a partial route in your
configuration.

Each partial route is assigned to a Mode Table. A Mode Table contains 32 modes which you can
name appropriately. Material transport is controlled in runtime by activating and deactivating
modes. This functionality allows you to control and poll all elements of the partial routes of a
route according to their configuration.

The partial routes are weighted by the priority class. Priority classes are defined as numbers
ranging from 1 to 9999. Value 1 represents the highest weighting level. Routes and partial
routes with high weighting are preferred for route searches.

The partial routes are assigned priorities as shown in the diagram below.

FT1 FT2 ST1 ST2

Priority=1

Partial routes are always unidirectional. You have two options of setting up a route from FT1 to
ST1. The route via location L1 with overall priority class 1 and the route via location L2 with
overall priority class 2. The system would select the route via L1 with overall priority class 2.
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Plant structure under the aspect of Route Control

8.2 Partial routes

Bidirectional

The "Bidirectional" parameter is not set when users create new partial routes. Unidirectional
partial routes are always directed from the source to the destination. The direction of the partial
route can be reversed by setting the Bidirectional parameter.

Source / destination

Always define different locations to the source and destination of partial routes.

Configure the following partial routes:

No. | Partial route | Description
name

1 FT1_L1 Fermenting Tank1 to Line1
2 FT1_L2 Fermenting Tank1 to Line2
3 FT2_L1 Fermenting Tank2 to Line1
4 FT2 L2 Fermenting Tank2 to Line2
5 L1_ST1 Line1 to Storage Tank1

6 L1_ST2 Line1 to Storage Tank2

7 L2 ST1 Line2 to Storage Tank1

8 L2 ST2 Line2 to Storage Tank2

Route network with locations and partial routes:

FT1 FT2 ST1 ST2

FT2_L1
L1

FT2 L2 sT1 L2
- ST2 L2
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8.3 Mode table

8.3

The Mode Table

78

Mode table

Each partial route is assigned to a Mode Table. A Mode Table contains 32 modes which you can
name appropriately. Mode Tables are a means of structuring the partial routes in order to
improve the overview. The Mode Table is a parameter which influences the route search. The
route search includes all partial routes if input "MODE_TBL" = 0 at the "RC_IF_ROUTE" block.
However, if a specficID is defined for route identification then only the partial routes of that mode
table are included.

1
RC_IF RO OB3S
ROUTE €O 10/~
1 |ROUTIE IC OID |—
1— FIXED IL QACC DE|—
1—RE5 MREN DOOSREQG |[—
——'—"w
S e
v

Each Mode Table contains 32 modes. The modes are represented by 32 control bits which can
be activated separately. These modes are used to activate all elements which are assigned to this
mode in the partial routes. The modes can be assigned meaningful names in the Mode Table
which can be visualized in runtime. Modes represent the actual control functions of a route.
Each mode corresponds with one bit of a 32-bit control word (input "MODE" at "RC_IF_ROUTE").
Each mode can be assigned partial route elements with specific runtime properties. Activation
of the mode always includes its elements.

1
RC_IF RO
ROUTE CO
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Plant structure under the aspect of Route Control
8.4 Getting Started modes

8.4 Getting Started modes

Introduction

Itis not useful to activate all control operations simultaneously when handling complex material
transports which involve a large number of control elements. For this reason, the Mode Table
contains 32 modes which can be activated and deactivated separately. Elements can be
controlled in different ways in different modes.

Mode table
We shall define a Mode Table named "Transfer" in this Getting Started project.

Modes

As a rule you should always check the position of the valves before starting a material transport.
This check is an actual fact prerequisite for the transfer.
This function is named "Basic position".

Verify that the corresponding valves are in open state before you start the pump. There should
be a delay between the opening of the valves and activation of the pump. We shall now open all
valves for the transport operation by calling the "Set route" function and activating the pump by
calling the "Pump On" function.

The "Set route" function can always be used to activate the transport valves. Practical
experience shows, however, that it is of advantage to activate the source and destination valves
separately. For this reason we shall implement the "Open Source" and "Open Destination"
functions.

The sensors for fill level evaluation are interconnected in separate functions:
"Source not empty" and "Dest not full".

These functions can be activated to suit application requirements and form the basis for the user
program to be created.
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8.5 Control tables

Control tables

The elements are to be activated in the corresponding modes as shown in the tables below. You
need these tables for the exercise "Assigning Route Control elements to partial routes".

The activation key is defined as follows:

Symbol Meaning

a Activation

Deactivation

Check
a? Check for activated state
d? Check for deactivated state

You can change the symbols in Route Control Engineering using the "Options > Symbols" menu
commands.

&0 Symbols for key
Symbaols

Activation:
Deactivation:
Check:

Pulse time:

Delay time on:
Delay time off:
Delay time I and O:

Idle states monitoring off:

|| e

JO0O000

Activation table of partial route FT1_L1

Element | Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S1 d?
CE_V3 d? a
CE_V4 d? a
CE_V5 d?
CE_V6 d?
CE_V1 d?
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8.5 Control tables

Element | Basic set- Setroute | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
CE_Vv8 d?
CE V11 |d? a
CE_P2 d? a
CE V13 d? a
CE_V16 d?
CE_ V20 d?
CE_ V23 |d?
CE_V25 d?
Activation table of partial route FT1_L2
Element | Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S1 d?
CE_V3 d? a
CE_V4 d?
CE_V5 d? a
CE_V6 d?
CE V2 d?
CE_V9 d?
CE V12 |d? a
CE_P4 d? a
CE V14 |d? a
CE V17 |d?
CE V21 d?
CE V24 d?
CE_ V26 d?
Activation table of partial route FT2_L1
Element |Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S2 d?
CE_V7 d? a
CE_v8 d? a
CE_V9 d?
CE_ V10 d?
CE_V1 d?
CE_V4 d?
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8.5 Control tables

Activation table of partial route FT2_L2

Activation table of partial route L1_ST1

82

Element | Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
CE V11 | d? a
CE_P2 d? a
CE V13 |d? a
CE_ V16 d?
CE_V20 d?
CE_Vv23 d?
CE V25 |d?
Element | Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S2 d?
CE_V7 d? a
CE_Vv8 d?
CE_V9 d? a
CEV10 |d?
CE V2 d?
CE_V5 d?
CE V12 |d? a
CE_P4 d? a
CE V14 | d? a
CE V17 |d?
CE V21 |d?
CE V24 d?
CE V26 d?
Element | Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S3 d?
CE_V15 d? a
CE_V16 d? a
CE V17 | d?
CE V18 d?
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Activation table of partial route L1_ST2

8.5 Control tables

Element |Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S4 d?
CE_V19 d? a
CE_V20 |d? a
CE_V21 d?
CE V22 |d?
Activation table of partial route L2_ST1
Element |Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S3 d?
CE_ V15 d? a
CE V16 |d?
CE V17  |d? a
CE V18 d?
Activation table of partial route L2_ST2
Element | Basic set- Set route | Pump On | Open Open Source not | Dest not full
ting source desti- | empty
nation
S4 d?
CE_V19 d? a
CE_V20 |d?
CE_V21 d? a
CE V22 |d?
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Route Control Engineering

9.1 Exercise for the configuration of locations

Introduction

The locations are created in SIMATIC Manager as equipment properties in the plant hierarchy of
the S7 project. These locations are exported from the S7 project and imported to the
Route Control Engineering database using the Route Control Wizard.

Task

Define the location types.

Prerequisites
¢ The Getting Started project is open in SIMATIC Manager.

¢ Plant view is activated.
You can activate this under the menu item "View > Plant view".

Equipment properties

Start by defining the equipment property types in the shared declarations. A location represents
an instance of one of these types in the equipment properties of the plant hierarchy. The
following equipment property types, including their instances, must be created for the project.

Name Data type Source Destination Via
Destination LOCATION X X
Line1 LOCATION X X X
Line2 LOCATION X X X
Source LOCATION X X
Folder name S88 Type Definition Equipment properties
Fermenting tank 1 Unit Source
Fermenting tank 2 Unit Source

Line Unit Line1, Line2
Storage tank 1 Unit Destination
Storage tank 2 Unit Destination
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Procedure

86

How to define the location types

1.

© N o b

Right-click the "Ferment Storage cellar” folder in the subproject "RCGSAS_0Q" and select
"Object properties”.
The "Properties - Hierarchy folder" dialog box opens.

Select the "S88 Type Definition" tab.

Select the "Process cell" entry from the "Object type" drop-down list box.

Properties - Hierarchy Folder -- Ferment Storage cellar ¥

General I Control and Monitoring Attributes ] AS-0S Assignment 588 Type Definition ]

Object type: =

Click "OK".

Open the object properties of the "Fermenting_cellar > Fermenting tank 1" folder.
Set the "Unit" object type in the "S88 Type Definition" tab.
Click "OK".

Set the "Unit" object type at the "Fermenting cellar > Fermenting tank 2", "Line >Line",
"Storage cellar > Storage tank 1" and "Storage cellar > Storage tank 2" folders.

Right-click "Shared Declarations" folder and select the "Insert new object > Equipment
property".
A "Equipment properties” folder is created.

10.Repeat step 9 three times.

You have now created four "Equipment property" objects in the "Equipment properties"
folders.

11.Right-click the new "Equipment Property1" object and select "Object properties".

The "Properties Equipment Property" dialog box opens.
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12.Enter the following data:
Name: "Source"
Data type: "LOCATION", Source: activated, Dest: deactivated, Via: activated.

Properties Equipment Property ¥

General ] Version |

MName: [Source]
Display name: |Source
Project: RCGSAS_0

Project storage location:  C:\Program Files 86)\SIEMENS\STEP7\S7Proj\RCGSMP_2\RCGE

Data type: LOCATION - ¥ Source | Destingtion [v Via
Enumeration: | J Urit: | J
Authar: |

Date created: 112472017 03:07:22

Last modified: 11/24/2017 03:09:32

Commet:

13.Click "OK".

14.Enter the following data in the object properties of the new "Equipment properties2" object:
Name: "Destination”
Data type: "LOCATION", Source: deactivated, Destination: activated, Via: activated.
Click "OK".

15.Enter the following data in the object properties of the new "Equipment properties3" object:
Name: "Line1"
Data type: "LOCATION", Source: activated, Destination: activated, Via: activated.
Click "OK".

16.Enter the following data in the object properties of the new "Equipment properties4" object:
Name: "Line2"
Data type = "LOCATION", Source: activated, Destination: activated, Via: activated.
Click "OK".

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA 87



Route Control Engineering

9.1 Exercise for the configuration of locations
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How to enter the locations

1. Right-click the "Fermenting tank 1" folder and select the "Insert new object > Equipment
properties”.
The "Equipment properties" folder is created.
2. Right-click the new "Equipment properties” folder and select the "Insert new object >
Equipment property".
The new "Equipment property" object is created.
Note
In the case of "Line", the "Equipment property" has to be added twice.
3. Right-click the new "Equipment property" object and select "Object properties".
The "Properties Equipment Property" dialog box opens.
4. Select the "Source" entry from the "Type" field.
Note
If "Source" entry is selected from "Type" field, the "Name" and "Display name" are selected as
"Source" automatically.
Properties Equipment Property *
General
Type: :
Display name type: |Source
Name: ISource
Display name: ISource
Project: |H.CGSJ“|.S_ﬂ
Storage location of F:\ngmm Files <86)\SIEMENS\STEP S 7ProjRCGSMP_T\RCGS
project:
Data type: IW [¥ Source [ Destination [ Via
Enumeration: I Unit: I
Author; IAdmin
Value: |1
Date created: 11/02/2017 11:38:19
Last modied: 11/02/2017 11:38:19
Comment: I
s | e
5. Click "OK".

Your entries are applied.
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6. Repeat the steps from 1 to 5 to configure all other locations listed in the table.

Folder name S88 Type Definition Equipment properties
Fermenting tank 1 Unit Source

Fermenting tank 2 Unit Source

Line Unit Line1, Line2

Storage tank 1 Unit Destination

Storage tank 2 Unit Destination

7. Export and import the data using the Route Control Wizard described in section 7.2.

Result

You have successfully configured the following equipment properties:

Name Data type Source Destination Via
Source LOCATION X X
Destination LOCATION X X
Line1 LOCATION X X X
Line2 LOCATION X X X

Results in SIMATIC Manager:

2] SIMATIC Manager - [RCGSMP_O (Plant View) - C:\Program Files @6\ SIEMENS\ST...| = || =1 |[w3w|
File Edit Inzert PLC View Options Window Hel - 8 x
p P

= & 2 By |:N0Fi|ter> j
E@ RCGSMP_0 Object name | Wersion | Display name |
B % RCG5A5_0 *#_Destination 00001 Destination
=1 Shared Declarations *, Line1 00001 Linel

= E”F"“E'a“f'”s ", Line2 000M  Line2
T, Source 000071 Source

E - Ferment Storage cellar

E-[Ea] Fermenting cellar
E {Q Fermenting tank 1
) Equipment Properties
= {Q Fermenting tank 2

----- @ Equiprment Properties
E-{Eg] Line
= {El Lire

----- @ Equiprment Properties
F-[Ba] Pumpstation
E-{E3) Storage_cellar

E {Q Storage tark 1

) Equipment Properties

= {Q Storage tank 2

----- @ Equiprment Properties

&-&p RCGES05_0
E-§ Lib

{27 Shared Declarations

Press F1 to get Help.
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9.1 Exercise for the configuration of locations

2] SIMATIC Manager - [RCGSMP_O (Plant View) - C:\Program Files @6\ SIEMENS\ST...| = || =1 |[w3w|

File Edit Insert PLC View Options Window Help

0w af k3 2 9 T B

=128 RCGSHP_D

-89 RCG5AS_0

=12 Shared Declarations

{E] Enumerations

{E=] Uriits

‘ {#] Equipment Properties

E Ferment Storage cellar
EI Fermenting cellar

El-{z] Fermenting tank 1
@ Equipment Properties
E@ Fermenting tank 2

----- m Equiprment Properties

=-[E4] Line

E-{z&] Line
e | E quipment Prop

F-[Ba] Pumpstation

Storage_cellar

E{E Storage tank 1

- 8 X
| < Mo Filter = j
Object name | Sumbolic name |

*¥, Line
"4, Line2

P @ Equiprment Properties
B[z Storage tank 2

@ Equiprment Properties
-8 RCES05_0
B4 Lib

{27 Shared Declarations

Press F1 to get Help.
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9.1 Exercise for the configuration of locations

Result in Route Control Engineering:

(& SIMATIC Route Control Engineering - [C:\Program Files (86)\SIEMENS\STEPTASTProj\RCGSMP_T\RCGS...  — O >
& File  Edit Wiew Options Window Help - 3 X
&4 2RAXEFIE K O
-9y Project settings _
----- Spedial elements — .
(-4 RCGEMP_0 Location D Source  Destinaton Via  Variant Type Commen
B@ RCGSAS_D ¥, Source 1 X - X - Source
(=¥ Locations
-¥]) General locations
[=-Ea) Process cells
(=% Ferment Storage cellar
; Fermenting tank 1
------ fw) Storage tank 2
i@ RCGSOS_D
[+--[|§, Mode tables
----- Function IDs
-4 Types < >
""" b Mode Table | oL Mode Table
s
Partial route ID  Source Variant
€ >
@) Press F1 for help | §ve.0.0.0.0038 | Admin | 11/2/2017 | 12:14:33PM
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9.2 Exercise with the mode table

9.2 Exercise with the mode table

Task

Configure a Mode Table named "Transfer".

Prerequisite

Route Control Engineering is open.

Note

Follow the instructions described in 7.2 to open Route Control Engineering.

Modes of the "Transfer" Mode Table

The table below shows the modes which should be provided in the Mode Table:

No.

Function

Basic setting

Set route

Pump on

Open source

Open destination

Source not empty

N|oju|h|wiN|=—

Dest not full

Procedure

1. Expand the Mode Tables folder on the upper left column in "SIMATIC Route Control
Engineering” window.

o vk W N

Right-click the "Mode Table" folder and select "Rename”.

Change the name to "Transfer".

Right-click the "Mode 1" in the "Transfer" table and select "Rename”.
Change the name to "Basic setting".

Repeat the steps from 4 to 5 for "Mode 2" to "Mode 7" in accordance with the "Mode table

functions" shown above.
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Result

9.2 Exercise with the mode table

(" SIMATIC Route Control Engineering - [C:\Program Files (x86)\SIEMENS\STEPT\STProp\RCG... — O d
& File  Edit WView Options Window Help - 3 X
S4B X 6EEK O
""" Special elements * | & Mode tables\Transfer
= RCGSMP_0
: - -
B@ RCGSAS_0 Function Ma. Comment
y AS ] Basic setting 1
=¥ Locations . Set route 3
¥ General locations
= Pump an 3
[=-Ea) Process cells o 4
: [+]-1® Ferment Storage ce pen source
@ RCGS0S_0 Open destination 5
[_].. Mode tables Source not empty 5
it Destrotil |7 |
..... B Function IDs Mode 8 8
E]...'I':iﬂ Types v Mode 9 9 %
F > £ >
""" b, Transfer o, Transfer
FY
Partial route ID  Source Variz
< >
@ Press F1 for help [4ve.0.00.0038 | Admin | 11/2/2017 | 2:58:36PM
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9.3 Exercise in configuring partial routes

9.3 Exercise in configuring partial routes

Task

Configure the partial routes as required.

Prerequisite

Route Control Engineering is open.

The partial routes listed below are to be created for the Transfer Mode Table:

Partial route name | Source Destination

FT1_L1 Fermenting tank 1/Source Line/Line1

FT1_ L2 Fermenting tank 1/Source Line/Line2

FT2_L1 Fermenting tank2/Source Line/Line1

FT2_L2 Fermenting tank2/Source Linel/Line2

L1_ST1 Line/Line1 Storage tank 1/Destination
L1_ST2 Line/Line1 Storage tank 2/Destination
L2_ST1 Line/Line2 Storage tank 1/Destination
L2 ST2 Line/Line2 Storage tank 2/Destination
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Route Control Engineering

Procedure

1.

9.3 Exercise in configuring partial routes

Right-click "Transfer" folder in the lower half of Route Control Engineering and select "Add

partial route".

View  Options

a3 File  Edt

A = |

Sa &

Window

4 |68 |4 | @

Help

(i SIMATIC Route Control Engineering - [C:\Program Files (x86)\SIEMENS\STEPT\S7Proj\RCG...

d

X
g X

p

-3y Project settings
Special elements

£ 8. RCGSMP_0

=l RCGsAS_D

‘ III AS
EI!J Locations

i) General locations
9---&4 Process cells

---EJ Ferment Storage cellar
- IE reesos_o
E—:IE, Mode tables

b L Transfer
----- m Function IDs
E:I"-'.':,E Types

oL Mode tables\Transfer

FY
Function

=
[=]

ML =T R B = L B R R R

Comment

& Transfer

Partial route

D

Source

Variz

>

@ Press F1 for help

| $ve.0.0.0.0038 | Admin | 11/2/2017 | 2:59:32PM

2. Enter the name "FT1_L1"in the "Properties” dialog box.

3. Select the "Start point:" as "Fermenting tank 1/Source".
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9.3 Exercise in configuring partial routes

96

4. Select the "End point:" as "Linel/Line1".

Note

The values for "Start point:" and "End point:" are generated automatically and differ from

system to system.

Properties
Partial route
General
Mame:
Mode table:
Priority:

Bi-directional:

Locations

Start point:
Variant:

End point:

Comment

|Fr1_L1

|Transfer

1 -

a

Ferment Storage cellar/Fermenting tank 1/Source w

Mo location

Ferment Storage cellar /Ling/Line 1

<

Cancel Help

5. Click "OK".

The program saves your entries.

6. Configure all partial

routes according to the table shown below.

Partial route Source Destination

name

FT1_L1 Fermenting tank 1/Source Line/Line1

FT1_L2 Fermenting tank 1/Source Line/Line2

FT2_L1 Fermenting tank2/Source Line/Line1

FT2_L2 Fermenting tank2/Source Line/Line2

L1_ST1 Line/Line1 Storage tank 1/Destination
L1_ST2 Linel/Line1 Storage tank 2/Destination
L2 ST1 Line/Line2 Storage tank 1/Destination
L2_ST2 Line/Line2 Storage tank 2/Destination

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA




Route Control Engineering

Result

9.3 Exercise in configuring partial routes

i;fﬁ File  Edit View Options Window

b &4 BB XEME K

{#f* SIMATIC Route Control Engineering - [C:\Program Files (x36)\SIEMENS\STEPT\STProj\RCG... — O =

Help

Spedial elements
=] &% RCGSMP_0D

=-IE reesas_o

Com-g As

“-¥) Locations

¥, General locations
[l-Ea; Process cells

[#-1%) Ferment Storage ce
-1 rCGS0S_0
[—]E Mode tables

~

o Mode tables\Transfer

Function

*." Basic setting

=
4

Comment

s *

» <

GO~ O N M

& Transfer

FY
Partial route

—
]

[ R T RO N

Source

Ferment Storage cellar/Fermenting tank 1/Source
Ferment Storage cellar fFermenting tank 1/Source
Ferment Storage cellar/Fermenting tank 2/Source
Ferment Storage cellarfFermenting tank 2/Source
Ferment Storage cellar/Line Line 1
Ferment Storage cellar /Ling/Line 1
Ferment Storage cellar /Ling Line2
Ferment Storage cellar /Ling/Line2

>

@ Press F1 for help

| $ve.0.0.0.0038 | Admin |11/2/2017 |3:18:46PM

Note

If you start by programming the source and the destination in the properties of a partial route,

the system proposes a name which is derived from the source and the destination.
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9.4 Exercise in assigning Route Control elements to the partial routes

Task

Assign the control elements, sensor elements, parameter elements and connection elements to
the partial routes. Refer to the information in the "Activation tables" section.

Prerequisite

Route Control Engineering is open.

Procedure
1. Select the partial route "FT1_L1" in the bottom section of Route Control Engineering.
2. Select the "Elements” tab.

3. Expand the folders "RCGSMP_0 > RCGSAS_0 > AS" in upper left corner of the "SIMATIC Route
Control Engineering" window.

4. Select "Control elements" in the tree view.

SIMATIC Route Control Getting Started (V9.0)
98 Getting Started, 06/2018, A5E43618934-AA



Route Control Engineering

9.4 Exercise in assigning Route Control elements to the partial routes

5. Drag-and-drop valve "CE_V3" from the detailed view to the "Elements" table.

(5 SIMATIC Route Control Engineering - [C:\Program Files (x86)\SIEMENS\STEPTASTProj\RCG... O >
gﬁ File Edit Wiew Options Window  Help g X
k& |4 BB X aE k@
{8y Project settings A | M) RCGSMP_D\RCGSAS_0\AS1\Control elements
----- Special elements —
=@, RCGSMP_0 Element Mo. T
eI Reesas o Ha57.ProgramV 14/CE_V14 1w
=W ‘:5 T— M 57 program/V19/CE_y18 22 Wi
L2l Loniral Elemen M 57 Program V24/CE_v24 27w
[, sensor elements Hdoop, E0E Ve 24 W
1) Parameter elements Ve rogram/V6/CE
) Link elements r*S?-ProgramN‘HCE_\M 25 Wi
iy, Routes @ S7-Program/fV3fCE_V3 26 Vi
£ 57 connections & 57 programfV12/CE V12 7 W
-, Locations v | 2% s7-Program/V16/CE_V16 28 WV
< ' b3 < >
=-d TI.'EI"ISFET @ W | iTransferFriLl
Functions Elements  Deactivation seguence
FY
Element Type Mo. AS Function
M 57 program/V3/CE_V3 CE 26 AS1 Basic setting
€ >
@) Press F1 for help [ve.0.0.0.0038 | Admin | 11/2/2017 | 3:27:42PM

A "Properties” dialog box opens.
6. Select the "Type:" as "VALVE".

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA

99



Route Control Engineering

9.4 Exercise in assigning Route Control elements to the partial routes
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7. Activate the "Passive usage:" checkbox.

Properties
Interconnected control element
Control element
Automation system:
Mame:
Mo,

Type:

Usage
Mode:
Control

Passive usage:
Idle state monitoring:

Pulse time [s]
OM: L] =
OFF: ]

4k

User Keys

of element properties:

Comment

[ps |

|5?—ProgramN3fCE_\-‘3 |

|'\.-'AL'\.-'E |

Basic setting ~
CLOSED ~

U

Delay time [s]
OM:

=
L3

QFF: ]

4k

Mame to be defined for this combination

Route Control: Interface FE 73 VALVE

Cancel Help

8. Click "OK".

9. Configure the elements of all partial routes in accordance with the "Activation tables"

described in section 8.5.

Note

These elements of partial routes can also be configured in the "Functions" tab. You can also
copy and then edit partial routes and their assigned elements.
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9.5

Task

Prerequisite

Procedure

9.5 Exercise in loading and updating the Route Control Server

Exercise in loading and updating the Route Control Server

Program your runtime parameters so that the Route Control Server starts up independent of
WinCC.

Starting, loading and updating the Route Control Server.

Route Control Engineering is open.

. Select the "Windows icon > All apps > Siemens Automation > Serverdialog" menu command.

Note

For Windows 7, Select the "Start > All programs > Siemens Automation > SIMATIC >
ROUTE CONTROL > Serverdialog" menu command.

For Windows 2012 server or higher, type "Serverdialog" in the search box of the Windows
task bar.

The Route Control server dialog starts and is displayed as icon @ in the task bar.

. Select the "Options > Download to server" menu command in Route Control Engineering.

The "Download to server" dialog box opens.

3. Select the client configured in 4.4.

. Click "Start".

The server is loaded along with the selected client.

. Click "OK" in the summary dialog box.

Both dialog boxes are closed.

. Activate the Route Control server: Open the server window and select "Activate".

Note

Before Activation of Server dailog, the CFC charts have to be downloaded. Follow the steps
described in section 6.3.
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9.5 Exercise in loading and updating the Route Control Server

7. Select the "Windows icon > All apps > Siemens Automation > Center" menu command on
client.
The Route Control Center opens for Windows 10.

Note

For Windows 7, select the "Start > All programs > Siemens Automation > SIMATIC >
ROUTE CONTROL > Center" menu command on client.

For Windows 2012 server or higher, type "Center" in the search box of the Windows task bar.

;H* SIMATIC Route Control Center [---\RC2-NSINGLE] - All routes — O >

Pregram Function View Options  Help

| ®(Es| Bl [a mi»[w[ulw] 5w &) &

Route | 1D | Master AS | Functi... | Mode t... | Material | Step | Batch... | Sour... | Des... | Descrip
W 57 Program(6)/Routel/ROUTET 001 AS (11 --- <Mo ma.. 0 --- --- --- Route i
sy Proegram(6)/Route2/Route 002 |AS (2 --- <MNo ma.. 0 --- --- --- Route i
ms7 Program(6)/Route3/ROUTES 003 AS (31 --- <MNo ma.. 0 --- --- --- Route i
< >
Functions | Elements Partial routes
Element name AS Mo, Cperating... Feedback v

Mo elements azsigned to this route 007,

Ready % Routes: 3 !I

8. Click the icon @‘ in the Route Control Center.
The "SIMATIC RC Server" dialog box opens.

9. Click "Update".
The "Update SIMATIC RC Server" dialog box opens.

10.Click "OK".
The Route Control Server is updated.

11.Click "Close".

Note

During the first load operation or if no new data has been transferred, the "Update" button
is grayed out. In these two cases, the server data is already up to date.

Result

The Route Control Server is updated and up.
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9.6 Exercise in checking routes in offline mode
9.6 Exercise in checking routes in offline mode

Introduction

Use the "offline" route search functions in order to check routes configured offline in
Route Control Engineering before you download these to the server. The search tool does not
access the Route Control Server in offline mode.

Prerequisite

Route Control Engineering is open.

Procedure

1. Select the "Options > Verify route" menu command.
The "Route Control route search" window opens.

2. Select the "Route search" tab on the right side of the window.
The route search settings are displayed.

Select the "Transfer" entry from the "Mode Table" drop-down list box.
Activate the "Find all routes between source and destination” radio button.

Select the "Fermenting tank 1" entry from the "Source" drop-down list box.

A

Select the "Storage tank 2" entry from the "Destination” drop-down list box.

SIMATIC Route Control Getting Started (V9.0)
Getting Started, 06/2018, A5E43618934-AA 103



Route Control Engineering

9.6 Exercise in checking routes in offline mode

7. Click .
The search tool finds two potential routes.

8. The details of the partial routes of a route are displayed in the lower windows.

{4 Reute Control route search - d b4
File Properties Help
Route search E] E?:‘
34 e
g
Mode table el
=
[Transfer v]
Source
[Ferment Storage cellar/Fermenting tank 1/Source - ]
Destination
[Ferment Storage cellar/Storage tank 2/Destination + ]
Vias
[{nu location) v] =
[(no location) - ]
[(no location) - ]
[{nu location) - ]
[{nu location) 2 ]
[(no location) - ]
[(no location) - ]
[{nu location) v] —
[{nu location) - ]
[(no location) A ]
4 | r" i i =l empdemm oo m mem =y g - A A - N
Lr [_2] Ferment Storage cellar/Fermenti + Element Number AS Function  Mode r Seguence *
4 mFT1LL2 74 57 Program{5)/V 22 AS Basic setting 1 1 =
& Mode table: Transfer T g ) .
I, Start: Source L ogram(3)/V 26 AS Basic setting 1 i
*1 End: Line? _| D4 57 program(s)fv 25 AS Basic setting 1 2
|15 Priority: 1 7| 1% 57 Program(3)/V 11 AS  Basicsetting 1 2
|+ Bi-directional: No W& 57 Program(S)V 4 S Basic setti 1 3
b HiL2.ST2 - g Sic setng
14 [2] Ferment Storage cellar/Fermenti o¥ 57 Program(S)/V 13 AS  Basicseffing 1 3
I s FT1 11 | B4 57pProgram(S)/v 3 AS  Basicsetting 1 4 .
was |1 CTT A o
C < m | v
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9.7

Introduction

Engineering

9.7 Materials and material sequences

Materials and material sequences

Route Control Engineering allows you to create materials and to configure the material
sequence. Example: a piping system which was cleaned with a caustic solution must be
neutralized with water. You can configure this rule in the Route Control Engineering. The
materials can be allocated to groups.

The following material groups and materials are to be used:

Material name Material group
Raw Material1 Raw materials
Raw Material2

Product1 Products
Product?

Cleaner1 Cleaners
Cleaner2

Water1 Water

Water2

Observe the following predecessor | successor relationships of the material groups:

Predecessor Successor

Products Cleaners
Products

Raw materials Cleaners

Raw materials

Cleaners Water
Water Cleaners
Products

Raw materials

Note

The runtime user program can transfer the requested new material prior to the route request.
The new material is included in the route search and is checked whether or not it is a valid
successor material.
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9.8 Exercise in the configuration of materials and material successions

Exercise in the configuration of materials and material sequences

Configure the materials, the material groups, and the material successors.

Prerequisite

Route Control Engineering is open.

Procedure

1. Select the "Options > Material..." menu command.
The "Material Configuration" dialog box opens.

W Material configuration — O X

Material definiion  Material sequences

Mame ID  Comment || ™ @ Material groups

Import Close Help

2. Right-click in the Name column and select "New" to create a material in the "Material
definition" tab.

3. Rename it as "Raw material 1".
4. Repeat step 2 to 3 to create all the other materials in the "Material definition" tab.

5. Right-click the "Material groups" and select "New" to create a material group in the "Material
groups" tree.

6. Rename it as "Raw materials".
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9.8 Exercise in the configuration of materials and material successions

7. Repeat step 5 to 6 to create all the other material groups in the "Material groups" tree.
Configure the material and material groups listed in the table by following the above steps.

Material name Material groups

Raw Material1 Raw materials

Raw Material2

Product1 Products
Product2

Cleaner1 Cleaners
Cleaner2

Water1 Water
Water2

8. Select the "Cleaners” group from the "Material groups” tree.

9. Assign the "Cleaner1" and "Cleaner2" materials to "Cleaners" group in the "Material groups”
tree using drag-and-drop.

10.Assign all materials to their material groups in the same way.

' Material configuration - O d
Material definition  Material sequences
Name o Comment E@ Mgterial groups
) =%y Raw materials
@ Raw Materfall 1 “~ @ Raw Materiall
¥ Raw Material2 2 ‘@ Raw Material2
@ Producti 3 - % Products
@ Product2 4 i@ Product1
) Cleaneri 5 ‘i@ Product2
iy Cleaner2 5 =)- %@ Cleaners
iy Water1 7 i@ Cleaner1
@ water2 8 e Cleaner2
=% Water
- Waterl
Ly Water2
< >
Impart Close Help
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9.8 Exercise in the configuration of materials and material successions

11.0pen the "Material sequences" tab.

7 Material configuration - O d
Material definition Material sequences
(#,| Material <-- Material (#, Group <-- Material
— [ — (%]
" E "/ E
oo = ey| B & o || BB
oo g B8 w| o Glo|g 8| BTz
5 52|23/ E E EE 5l 5|22 E|ElE &
2zl 2 85/ 8 I 21222 8 8 J2Z
0| 0| & | &d|ee || BB O|0|a|a|le || E|E
Cleaner1 - Cleaners
Cleaner2 - Products
Product1 - Raw materials
Product2 - Water
Rawmaterial 1 -
Rawmaterial2 -
Water1 x
Water2 [ |
[+ | Material <-- Group (#}| Group <-- Group
W i
i ™
w| o2 ol ol B
oy ) m iy i) [
£S5 Elp 25 g5
m 9 = m s ==
o3 F 8 LAN-2 A
Ol&| x| B U|lE|le|®
Cleanerl Cleaners
Cleaner2 Products
Product1 Raw materials
Product2 Water
Rawmateriall
Rawmaterial2
Waterl
Water2
Impart Close Help
Note

The material sequence shown in the figure is a result of the above steps. The user can edit the
material sequence as per their requirements.

12.Download and update the Route Control Server.
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10.1 General

General

The Route Control Center is the user interface for operators of the Route Control system.
Automatic material transports are visualized in the WinCC process picture by means of SFCs.

The Route Control Center can be used to control material transport in manual mode. The various
material transport modes can be started manually if the route is in manual mode. The operator
can view and trace all material transports and their states in online mode.

The Route Control Center can be started from a Route Control faceplate or by selecting "Windows
icon > All apps > Siemens Automation > Center" for Windows 10.

Note

For Windows 7, "Start > All programs > Siemens Automation > SIMATIC > Route Control > Center"
from the Windows Start menu.

For Windows 2012 server or higher, type "Center" in the search box of the Windows task bar.

If opened from a faceplate the RCC only displays information of the material transport and the
route ID of the faceplate. If the Route Control project is opened using the Windows Start menu,
all the configured routes are displayed.

The relevant route data and error information of a material transport are displayed in several
views. The elements of a material transport and their corresponding activation functions can be
visualized.
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10.2 Functions of the Route Control Center

10.2 Functions of the Route Control Center

Route Control Center

The figure below lists the defined areas of Route Control Center:

h'* SIMATIC Route Control Center [---\ADDEITEIPC] - All routes - m} ®
Frogram  Funchon  View  Options  Help]

= Bl B8 il SN =] 5] Y

Route [ | Mast., | Functi.. | Ma_. A | Materal | Step | Batchina . | Source | Destrati
B 57 Programi{S)/ Reute2 /Route? 002 AS &) e <Ma material> 0 Ferment Storage cellas/Fermentin... Ferment £

57 Programi{5)/Routed/ROUTES

«Mo material> 0

@)——Fm [ Elemerts | Patisirouwe: |

Elamant name: & AS Mo Cperating.. | Fesdback

=% 57 Programi5)/V8/CE_VE
4 57 Program(3)/VE/CE_VE
R4 57 ProgramiSI/VS/CE_VS
R4 57 ProgramiSI/V4/CE_V4
o 57 Programi 51/V3/CE_V3
o% 57 Programi5)/W25/CE_V25
457 Programi5)/V23/CE V23
R4 57 PragrarmiS)V20/CE_V20
57 Programi5)/VIB/CE V18
b 57 Programi 51V 7/CE_ V1T
o4 57 ProgramiS)/V16/CE V16
o ¥ 57 Programi5)/V15/CE V15
o ¥ 57 Programi5)/V13/CE V13
57 Programi5)/V11/CE_ V11
4 57 Progeami(SIV1/CE_V
57 Programi 3)/5T1/53
=¥ 57 Programi5)/PZ/CE_P2
“ 57 Programi SI/FT1/51

Ready

Y

© N o u ok~ W N

AS 17 Auto
AS 24 Buite
AS 4 Auto
A5 25 Auto
AS 26 Auto
AS 6 Auto
AS 12 Auto
a5 n Lute
a5 5 Buto
AS 15 Buto
A5 28 Auto
A5 n Auto
AS 7 Auto
AS ] Aute
AS 20 Aute
AS 3 Auto
AS I BAuto
AS I Auto

Menu bar

Tool bar

CLOSED
CLOSED
CLOSED
QPEN
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
QPEN
OPEN
OPEN
CLOSED
TRUE
ON
TRUE

S

CIEIEIE

5 Gource not smpty
S Dest not

d?

dr

| = tlements: 18

EE @ eooeoteec @ % |

Route line of material transport

Functions
Elements
Partial routes
Status bar

Modes of material transport

The menu bar

Frogram  Function  Yiew Optionz
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10.2 Functions of the Route Control Center

Menu item Submenu Meaning
Program Server Selection Opens a dialog box where you can select the Route Control Server
to which you want to connect the Route Control Center.
Log On Opens a user log on dialog. This function is only available if no
other user is logged on.
Log Off Opens a dialog where a user can log off and log on again. This
function is only available if a user is logged on.
Exit Closes the Route Control Center application.
Function Manual Operation | Toggles between manual and auto mode.
Start Saved Route | If aroute has been saved for a combination of sources, destination
and vias, it can be started using this button.
Request Route This function triggers a route request.
Start Route Starts the route. There are no modes activated as yet.
Pause Route Holds the route
Resume Route Restarts a route from hold state. If the route was in error state the
error is acknowledged.
Stop Route Stops the route
Save Current Route | Saves the currently selected route with its route properties.
Apply Material Activates the material information at the Route Control Server.
Update Route Updates the list of elements and the route status, and requests the
data from the Route Control Server once again.
Update Elements Updates the list of elements and requests the data from the
Route Control Server once again.
Route Properties Opens the Route properties dialog box. This property can only be
changed if the route is not active.
View Element List Changes to the "Elements" view in the lower section of the
Route Control Center. The view displays the "Elements" and
"Modes" tabs.
Request Details Changes to the view which shows the result of a route request in
the lower section of the Route Control Center.
Maintenance Hides/shows the maintenance view for the AS
Toolbar Hides or shows the toolbar
Status Bar Hides or shows the status bar
Always On Top The Route Control Center is always displayed in the foreground and
cannot be moved to the background, irrespective of any change to
another application or window.
Server Status Opens a dialog box which displays the status of the Route Control
Server.
Update Fetches the data again from the Route Control Server and initializes
the view.
Options Language Sets the user language
Routes Log Opens the route log file
Settings... Settings of the Route Control Center
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10.2 Functions of the Route Control Center

Menu item | Submenu Meaning
Help Contents... Opens the Help system.
Context-sensitive | Opens the Help system and jumps to the corresponding descrip-
Help tion of the active dialog box.
Introduction Opens the Help system and jumps to the introduction
Getting started Opens the Help system and jumps to the description of the first
steps.
Using Help Information on how to use the help.
About... Opens a dialog with information pertaining to the product name

and version, to the Copyright, and to the manufacturer.

The toolbar

| Sl @[e Mlr[a[n[r] mn] s A

Symbol

Description

Anchors the Route Control Center to its position. It is not moved to the background or closed
after switching to another application.

Opens a selection dialog box for a Route Control Server. This dialog box can be used on a
multiclient to address a different Route Control Server.

Opens the dialog box which displays the status of the Route Control Server.

Updates the view. The data is fetched explicitly from the server again.

Changes to the inactive route operating mode, that is, to "Manual" or "Auto” mode.

Requests the route. Only available in manual mode.

Starts the route. Modes will not be activated at this time. Only available in manual mode.

Starts a saved route.

Interrupts the route. Modes will be deactivated. The actual route remains in active state and
the route lists remain loaded. Not enabling elements. Only available in manual mode.

Acknowledges errors and resumes route processing.

Saves the current route.

Stops the route. Modes will be disabled. Enables elements of the route list. Only available in
manual mode.

Transfer of the material for transport. Thisicon can only be operated if at least one connection
element of the route differs from the defined material of the route.

EEEEEEEEEEEECE

Switches to the maintenance view of the Route Control Center.

Route line of a material transport

This line returns the name of the route block, the route ID, the AS, the mode ID, the mode table,
the material, the step number, the Batch name, the source and destination and a description of
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10.2 Functions of the Route Control Center

the material transport.
The current state of material transport is visualized in color.

Note

The short info provides additional information relating to column entries, for example, the
instance DB number of the route block.

Modes of material transport
Route Control Engineering allows you to create up to 32 modes in each Mode Table.

= =at route

= pUmp on

= Open sOUrce

= open destinstion
8 saurce nct empty
S dest not ful

Note

This part of the Route Control window is only visible after a route is requested. It is bound to the
"Functions” tab.

"Functions” tab
Displays all elements of the selected route in one line.

"Elements" tab

Displays all modes of the elements of the selected route in one line.

Partial routes tab

Displays all partial routes of the selected route.

Status bar

¥ Routes: 3 [ BV [3d060763pc |03 | ¥ 300 Routes / Maw 1 |47 RouteControl User 2

Element

Description

¥ Routes: 3

Total number of displayed routes

AS status

B
B

Status of the Route Control Server to which the Route Control Center is connected

ad0B07E3ps

Station name of the Route Control Server
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10.2 Functions of the Route Control Center

Element

Description

V&

Display of the route log. The small green triangle indicates the active state of the route log.
The corresponding short info indicates the path of the log file and the number of days for
a circular buffer. The route log is opened by double-clicking the icon.

| ¥ 300Routes / Maw 1

The license is installed for 300 simultaneous routes. Only one other route was simultane-
ously active since the last startup of the server.

m RouteContral User 2

Name of the logged on user

Note

The user is only logged off, if the Route Control Center was the last application connected to
SIMATIC Logon.
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10.3 Exercise in requesting a route using the Route Control Center
10.3 Exercise in requesting a route using the Route Control Center

Task

Request a route in the Route Control Center.

Prerequisite
¢ The Route Control Server is loaded and in ACTIVE state.
¢ The Route Control Center is open.

* If you are not yet logged on, log on by means of credentials described in 4.7.

Procedure
1. Select the route line Route1 in the top section of the Route Control Center.
2. Click the [# toolbar icon.

Note

By default, the route is in "Manual" mode. If it is not in "Manual" mode, then use this icon.

3. Double-click route line Route1.
The "Route properties” dialog box opens.
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10.3 Exercise in requesting a route using the Route Control Center

116

4. Select the following paths:

Mode table: Transfer

Source: Ferment Storage cellar/Fermenting tank 1/Source
Destination: Ferment Storage cellar/Storage tank 1/Destination
Vial: Ferment Storage cellar/Line/Line1.

Select the paths by clicking these in the drop-down list boxes.

General
Mode table:

Function IO

M aterial:

lgnare ernar:

Locations
Source:

D estination:
Yia 1
Yia 2
Yia 3
Yia &
Yia B
Yia B
Yia 7
Yia B
Yia &

Wia 10

oK

Save

|Transfer ﬂ
|<Assign autarnatically: ﬂ
|<N0 material> ﬂ
r Inverze activation sequence of the partial r
routes of the entire route;
Imverze deactivation seguence of the r
partial routes of the entire rouke:

|Ferment Storage cellar/Fermenting tank 1/Source [1j

|Ferment Storage cellar/Storage tank 1/Destination [j

| Ferment Storage cellariLine/Linet (4] |
[ Mo location |
[ Mo location |
[ Mo location |
[ Mo location |
[ Mo location |
[ Mo location |
[ Mo location |
[ Mo location |
[ Mo location |
| Select | Hep | Cancel |

5. Click "OK".

6. Click the "Request route" toolbar button m

A dialog box opens.

SIMATIC Route Control Center

7. Click "Yes".
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10.3 Exercise in requesting a route using the Route Control Center

8. The route line is displayed on a yellow background. The "Functions" tab displays all
Route Control elements and associated modes which are active during material transport.

9. The route request was successfully completed.
10.Click the "Stop route" toolbar button l]

A dialog box opens.

SIMATIC Route Control Center

Mo

11.Click "Yes".

The route request is stopped.
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10.3 Exercise in requesting a route using the Route Control Center
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Route Control Project Engineering in the Operator

Station

11

11.1 The Route Control block icon

The Route Control block icon

The block icon displays the main statuses of a route. The block icon is not yet interconnected with

the process tag.

T

Route 10

The title bar displays the route name. That is the instance name of the block in the CFC chart of
the type "RC_IF_ROUTE" which is interconnected with this icon.

The next row displays the route status.

The footer shows the route ID of the current material transport. Any active messages are
visualized in the PCS 7 group display.

The block icon is available in the WinCC picture "@pcs7typicalsrc.pdl”. You can copy this icon to
your own picture. To interconnect this copy with the instance of RC_IF_ROUTE, see 11.4.

Description of the route states in the block icon

Icon

Meaning

Route is deactivated and inactive (automatic mode)

Route is deactivated and inactive (manual mode)

Route request is active (automatic mode)

Route request is active (manual mode)

Route is active and running (automatic mode)

Route is active and running (manual mode)

Route is held (automatic mode)

Route is held (manual mode)

Route is in error state (automatic mode)

BNz L EDnE s

Route is in error state (manual mode)
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Route Control Project Engineering in the Operator Station

11.2 Route Control faceplate

11.2

Route Control faceplate

Route Control faceplate

120

The Route Control faceplate is used to
clicking a block icon in the process pic

control routes in manual mode. Open the faceplate by
ture. The faceplate cannot be used to modify source,

destination and Via parameters. The modes cannot be controlled by means of the faceplate.
These parameters must be entered for manual mode by means of the Route Control Center.

Route Control faceplate in active state:

/L Routel/Routel ==
RoLiteIEf 11 |RIOUT]E_EI:|T|T::iL M|ff.‘»:I'ER Monulz 5:[, %:% 2 %
D> T o[+ m)
Operating mode B
Stae v |
Source nt Storage cellar\Fermenting tank 1\Sourcef
Destination it Storage cellar\Storage tank 1\Destination|
Via 01|  Ferment Storage cellariLing\Line1 A
= .
Material
Function
Set 1_5-:||9||||TE|'||Hl|||21|||||25|.||||ﬂ|3|||
Actual IO T T OO T OO T O T O T T LT
' ® Bcel | & sFc| | 4t Reqf

Route Control faceplate in Automatic mode:
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11.2 Route Control faceplate

T e

f ] [z 0] -]
Automatic |
=

R =

Note

To change the mode from Manual to Automatic, Click "..." beside the "Operating mode" display
and select "Automatic” in the Route Control Faceplate.

Route Control faceplate in Manual mode:
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11.2 Route Control faceplate

i [v =50 3] m
[ Vanua ][]
E

Source nt Storage cellar\Fermenting tank 1\Source,
Destination it Storage cellar\Storage tank 1\Destination|
Via 01|  Ferment Storage cellar\LineiLine1 ~
Material

| BEGUEE | Pl
| FEUEE |

|| canca |

The Route Control faceplate contains the following operator controls:

Icon

Meaning

Runs the route in Automatic mode.

Runs the route in Manual mode.

Requests the route (in Manual mode)

Start route (in Manual mode)

Pauses the route (in Manual mode)

Resume route (in Manual mode)

Stops the route (in Manual mode)

Save the route (in Manual mode)

Run the saved route (in Manual mode)

Opens the BATCH Control Center if thisis installed on your computer. It will be unavailable if the BATCH client
is not installed.
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11.2 Route Control faceplate

Icon

Meaning

& SFC

Opens the SFC dialog box with the SFC which controls this route.

The path to the corresponding SFC must have been configured at the RC faceplate. (For example: using the

RC Wizard in the Graphics Designer.)

1R

Opens the Route Control Center with additional details of this route, including all elements and their status.

The route status is visualized in the Route Control faceplate by the following icons:

Icon

Meaning

Inactive state indicates that the route is in IDLE state.

Yellow indicates the active state of the route request, the ready state of the route, or the

held state of the route.

Green indicates the busy state of the route and the activated state of the elements.

& & G @

Red indicates that the route is in error state.
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11.3 Route Control messages in the Operator Station

11.3 Route Control messages in the Operator Station

Route Control messages on the Operator Station

SIMATIC Route Control outputs messages from the Route Control Server and from the AS blocks.
Instead of listing the Route Control-Server messages based on a specific order, the next sections
classify the Route Control-Server messages based on their tasks and meaning within the
Route Control system. The listing is incomplete as it only covers the most important messages
related to the handling of the Route Control system.

A large number of messages refer to configuration errors within the AS, such as missing DBs or
FBs of Route Control. The messages are not covered in these sections as they are self-

explanatory.

The Online Help contains additional comments relating to the message.

Route request messages

Reporting component

Message text

RC Server Partial route is currently being used
RC Server Element is in manual mode

RC Server Element is faulty

RC Server Element in maintenance

RC Server Maintenance concerns elements
RC Server Element material error

RC Server Element disabled

RC Server Error downloading route list to AS

AS block RC_IF_ROUTE

Error transferring route list to AS

AS block RC_IF_ROUTE

Route request timeout

AS block RC_IF_ROUTE

Unassigned / available route not found

AS block RC_IF_ROUTE

Invalid locations

AS block RC_IF_ROUTE

Element(s) with incorrect status

AS block RC_IF_ROUTE

Material compatibility error

Runtime messages

Reporting component

Message text

AS block RC_IF_ROUTE

Route ID error

AS block RC_IF_ROUTE

Cross-coupling time monitoring error

AS block RC_IF_ROUTE

Status monitoring time error

AS block RC_IF_ROUTE

Fault tolerance time error

AS block RC_IF_ROUTE

Idle state error

AS block RC_IF_ROUTE

No available route ID found

AS block RC_IF_ROUTE

AS is not configured for this route ID
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11.4 Exercise in configuring the Route Control block icon in the process picture

11.4 Exercise in configuring the Route Control block icon in the process
picture

Task

Configure the Route Control block icons.

Prerequisite

The Getting Started project is open in SIMATIC Manager.

The Component view is activated.

Procedure
1. Select the "RCGSOS_0 > PC STATION > WinCC Application > OS" object.

2. Select the "Edit > Open object" menu command.
WinCC Explorer opens.

# SIMATIC Manager - [RCGSMP_0 (Compenent View) -- C:\Progra...| = [ = (s3]

File Edit Insert PLC View Options Window Help - & %
= dh gin |2 g fo|T i OEE < No Fitter >
E-{25] RCGSMP_D P Overview P Overview_Backup

Ep ACGSA5_0

-3 RCGS05_0

| 28 ADOGOTEIPC

{1 @[ RCApplication
-4 RC Application CI

-4 EnCE Applicatio

oo Gl

D Shared Declarations

=-§ Lib

£ >

Press F1 to get Help.

3. Select the Graphics Designer object in the tree view on the left side.
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11.4 Exercise in configuring the Route Control block icon in the process picture

126

4. Select the "Overview.pdl" object in the detailed view on the right side.
Graphics Designer opens with the "Overview" screen.

A& WinCC Explorer - C:\Program Files (86)\SIEMENS\STEPT\STP..,  — O d
File Edit View Teools Help
SN ARSI ?
B3 0S Typ *
""" = Computer A @RedStateDispContainer.PDL  Prc
----- W} Tag Management A @STF_F_CHG.pdl Prc
----- A Graphics Designer A @STF_F_CHG_STANDARD.PDL Prc
----- 441 Text and graphics lists A @screen.pdl Prc
----- 7 Alarm Logging )t. @5creenSettings.PDL Prc
..... 1] Tag Logging & @ServersStates. PDL Pre
-5} Report Designer & @SIGNAL_Test.PDL Prc
..... i| :B Global Script A @template.pdl Pre
Text Library A @TemplateAPLVT.PDL Prc
= Text Distributor A @TemplateAPLVE.PDL Prc
_____ jil User Administrator & @Template_Batch.pdl Prc
----- 5 -"i Cross-Reference i g:ﬁ:mpllaie—[;::gi;ipdl Erc
----- A, Server data R ' .
M @Test001.PDL Prc
ﬁ Ei::l;f:hr:i A @Time7SEG.pdl Prc
----- Ly Time synchronization A @TopAlarmNew.pdl N
----- Borepimams w
tandard. rc
""" & Picture Tree A @UDO_SIMO_DCM.Pdi Prc
l_—_tl, Lifebeat Meonitoring .’*ﬂ @UDO_SIMO_MD.Pd Prc
""" *, 05 Project Editor A @UDo_sIMO_MM2.Pdl Prc
----- 11 Compenent List Editor /& ®UDO_SIMO_MM4.PdI Pre
g SFC A @UDO_SINA_GS.PdI Prc
----- " Web Mavigator ,}*ﬂ @UDO_VIENAMUR.PdI Prc
& @WarninglLevel PDL Prc
A @WarningServer.PDL Pre
& @WarningTopfield.PDL Pre
)*R @Welcome.PDL Prc
NovenicnroL
)*R Overview_Backup.pdl Prc o
£ >
0S\Graphics Designer\,

5. Select the "File > Open" menu command in Graphics Designer.
The "Open" dialog box opens.

6. Select the picture "@pcs7typicalsrc.pdl" and click "Open".
7. Select both block icons.

Route ID: 1

8. Copy to the clipboard using the "CTRL+C" keystroke.

9. Switch to the "Overview.pd|" picture.
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11.4 Exercise in configuring the Route Control block icon in the process picture

10.Insert the blocks using the "CTRL+V" keystroke.

Note

The blocks have to be copied twice.

11.Arrange the block icons as shown below.

12.Select the block icon.

13.Select the "Dynamic Wizard > Standard Dynamics".

Note

The Dynamic Wizard is visible by default in Graphics Designer and can be found in "View >
Toolbars > Dynamic Wizard".
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11.4 Exercise in configuring the Route Control block icon in the process picture

14.Double-click the "Link a prototype to a structure or rename an existing link".

Dynamic Wizard X
Aadd dynamics to the prototype

sfeConnect group display to PCS7 tag structure

a¥eConnect group display with picture

sFeConnect picture block to tag structure

ALink a prototype dynamically

F Link a prototype to a structure or rename an existing link
AMove object

AMNetwaork Entry Point

A0perationable if authorized

A Setting/Resetting a bit

A Setting/Resetting bits

Picture Fun.. System Fun.. Import Fun.. SFC Standard ..

Object... <@l Tags |= Output... [jLlibrary [5VG lib... qQ‘\ngami...

Note

The available options shown in Dynamic Wizard differ for each selected object or if no object
is selected in the "Overview.pdl" picture.

15.Click "Next" in the "Welcome to the Dynamic Wizard" dialog box.
16.Click the "..." button in the "Set options" dialog box.
17.Activate the "ES Variables" checkbox in the "Tags" window.

18.Select "ES Variables > RCGSAS_0 > AS/CPU 417-4/S7 Program(1)" from the tree view.

B Tags - Project: D:\Users\ Benny\ RCGSMP_VRCGS05_Mhwincprog\ O5O5.mep T *
] = EEE % STEP 7 Symizal Server
[+ ES Varizbles
Filter: |E ~|  Data source: ] WnCC Tags
:I@ WinCC Tags * | Name Type Comment "
| & i Internal tags fracEPds RCJIFMOTOR  Route Control..
F- |], List of all structure mstances ﬂ' P4/P4 MOTOR Motor

-[§ List of all tags

;I ) ES Variables ROUTE CONT...

i Routel /Rout.. RC_IF ROUTE

- (@ Ferment Storage cellar I Rowte2/Rout... RC_IF_ROUTE ROUTE CONT...
| o @) RCGSAS.0 £ Route2/SFC_.. RC_IF SFC Example-SFC...
| % @ Ferment Storage cellar i Route3OU.. RCIFROUTE  ROUTE CONT..
. () AS/CPU 417-4/57 Program(1) ff Routed/SFC  RC_IFSFC Example-SFC L.
-4 Common/CE_SIMU fstisn TANE Tanksimulation
I f Common/LI_OP_SEL i starsT2 TANE Tanksimulation

i 4 Common/MAN_AUT o |Ewvimv VALVE Ventil .

o] [ow | [

19.Select "Route1" from the detailed view.
20.Click "OK".
21.Select the network, if it is prompted.

22.Click "Next" in the "Set options" dialog box.

SIMATIC Route Control Getting Started (V9.0)
128 Getting Started, 06/2018, A5E43618934-AA



Route Control Project Engineering in the Operator Station

11.4 Exercise in configuring the Route Control block icon in the process picture

23.Click "Finish" in the "Finished !" dialog box. The block icon is now interconnected with CFC
block "Route1".

24.Repeat the steps 12 to 23 to link the other block icons as shown below.

Note

Interconnect the two upper block icons with CFC block "Route1" and the lower pair of block
icons with CFC block "Route2".

25.Save the "Overview.pd!" picture.
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11.5 Exercise in configuring the SFC block icon in the process picture

11.5

Task

Prerequisites

Procedure

130

Exercise in configuring the SFC block icon in the process picture

Configure the SFC faceplate in the process picture.

© N o vk~ W

The Getting Started project is open in SIMATIC Manager.
WinCC Explorer is open.

The "Overview.pdlI" picture is open in Graphics Designer.

. Open the "@TemplateAPLV8.PDL" picture in Graphics Designer.

Select the block icon.

Copy to the clipboard using the "CTRL+C" keystroke.

Switch to the "Overview.pdl" picture.

Insert the block using the "CTRL+V" keystroke.

Position the block icon below the "Route2/Route2" block icon as shown below.
Select the copied block icon in "Overview.pdl" picture.

Select "Object Properties > Properties".

Note

The "Object Properties" and "Dynamic Wizard" are visible by default in Graphics Designer and
can be found in "View > Toolbars".

Object Properties x
Properies  Events
Customized object | attribute Static Dynamic  Updat.. Indir..

- Geometry tag Route2/SFC_R2 » O
~Colors type @SFC_TYPE Q |
Et_yles tagname Route2/SFC_R2 o O
SD”t Servername PCS7 @SFC_TYPE Control ]
- System StructureType RC_IF_SFC Q O
- Miscellaneous Verei 9.0 — a
- General Ersion ' -
- Links

Object Properties  <ml Tags E Qutput Window [—jLibrary [—5VG library "\ Dynamic Wizard

9. Select the "General" submenu in the "Properties” tab and then double-click "StructureType".
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11.5 Exercise in configuring the SFC block icon in the process picture

10.Enter "RC_IF_SFC" as output value and then click "OK".

Tesxt Input X

Output Value

11.Select the copied block icon in "Overview.pdlI" picture.
12.Select the "Dynamic Wizard > Standard Dynamics".
13.Double-click the "Link a prototype to a structure or rename an existing link".

14.Link the block icon with the SFC instance "Route2/SFC_R2" by following the steps 14 to 23
described in 11.4.

15.Save the "Overview.pdl" picture.

16.Select "File > Exit" to close the Graphics Designer.
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11.5 Exercise in configuring the SFC block icon in the process picture
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Handling material transports using Route Control 1 2

12.1 Exercise in executing and monitoring material transport using the
RCC

Task

Execute and monitor material transport using the Route Control Center

Prerequisites
* The Getting Started project is open in SIMATIC Manager.
* The Route Control Server is loaded and in "ACTIVE" state.
¢ The Route Control Center is open.
* The WinCC project "0S" is open in WinCC Explorer.

* If you are not yet logged on, log on by means of credentials described in 4.7.

Procedure

1. Select "File > Activate" in WinCC Explorer.

Note

. . |
The reset button for simulation tank levels should be set as shown ﬂ

2. Select the route line "Route1" in the top section of the Route Control Center.
3. Click the |#™ toolbar icon.

Note

By default, the route is in "Manual" mode. If it is not in "Manual" mode, then use this icon.

4. Double-click route line "Route1".
The "Route properties” dialog box opens.
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12.1 Exercise in executing and monitoring material transport using the RCC

5. Select the following paths:
Mode table: Transfer
Source: Ferment Storage cellar/Fermenting tank 1/Source
Destination: Ferment Storage cellar/Storage tank 1/Destination
Vial: Ferment Storage cellar/Line/Line1.
Select the paths by double-clicking these in the drop-down list boxes.

Note

Due to following the steps in 10.3, these paths are already selected. You need to just check
them before running the route.

General |

Mode table: | Transfer ﬂ
Function 1D |<Assign autornatically: ﬂ
M aterial |<N0 rnatenials ﬂ
D i oot
Inverse deactivation sequence of the r
partial routes of the entire raute:
Locations
Solnce: |Ferment Storage cellar/Fermenting tank 1/Source [1j
Destination: |Ferment Storage cellar/Storage tank 1/Destination [j
Wia 1: |Ferment Storage cellar/Line/Line1 [4] j
Yig 2 |N|:| location j
Via 3 |N|:| location j
Via 4: |N|:| location j
Yia B |N|:| location j
Via B |N|:| location j
Yia 7 |N|:| location j
Wia B |N|:| location j
Wia 3 |N|:| location j
Wia 10 |N|:| location j

QK. Save | Select Help | Cancel |

6. Click "OK".
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Handling material transports using Route Control

12.1 Exercise in executing and monitoring material transport using the RCC

7. Click "Start route" in the toolbar.
A dialog box opens.

SIMATIC Route Control Center

| Set 'START' for route 17

8. Click "Yes".
The route line is displayed on a green background. The "Functions" tab displays all
Route Control elements and associated modes which are active during the material transport

9. Click the Basic settings column in the "Functions” tab in the lower section of the RCC. This
opens a dialog box where you can activate the Basic settings mode.

SIMATIC Route Control Center
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Handling material transports using Route Control

12.1 Exercise in executing and monitoring material transport using the RCC

10.Click "Yes". The Basic settings are activated.

ﬂ- SIMATIC Route Contrel Center [---\ADDBOTEZPC] - All routes - ] E4
Program Function View Options Help

=| O] @I[® i Aln(] im] 2] 5]

[ [ Mest.. | Functi... [ Mo_. A [ Matena | 2ep | Batchra... | Source Detnation
B 57 Program(5)/Route?/Route? 002 AS i) azm <Mo material= 0 Ferment Storage cellar/Fermentin... |Ferment Stor:
57 Program(5)/Route3/ROUTES 003 AS (3 === < Mo matenal> -
€ ¥

Functions I Elements I Fartial muies I

=T =

HHHHHE
Slement nzme 4 As No. | Operstng.. | Feedback E|E| & g ¥

2|le|&l&8|&|a
0203|04]|05]06]07

o% 57 Program(5)/VE/CE_VE AS 17 Auto CLOSED

2457 Program(5)/VE/CE_V6 AS 2 Auto CLOSED I

o4 57 Program(5)/V/CE_V3 AS 4 Auto CLOSED

& 57 Program(5)/V4/CE_d A5 25 Aute CLOSED 2

=457 Program(5)/V3/CE_V3 AS 2% Auto CLOSED a

o4 57 Program(5)/V23/CE_V25 A5 6 Auto CLOSED

& 57 Program(5)/V23/CE_V23 A5 12 Aute CLOSED

=457 Program(5)/V20YCE_V20 AS 1 Auto CLOSED

24 57 Brogram(5)/V13/CE_V13 AS 5 Auto CLOSED [

& 57 Program{5)/V1T/CE V1T AS 15 Auto CLOSED

=4 57 Program(5)/VIB/CE_ V16 AS 28 Auto CLOSED a

o 57 Drogram(5)/V15/CE_V135 AS 0 Auto CLOSED [ a

o 57 Program(5)/V13/CE_V13 AS 7 Auto CLOSED 2

M4 57 Program(5)/VI1/CENVTT AS 9 Auto CLOSED a

257 Drogram(5)/V1/CE_VI AS 2 Auto CLOSED W

41 57 Programi5)/sT1/53 AS 3 Auto TRUE d?

=4 57 Program(5)/P2/CE_P2 AS 1 Auto OFF " E

W 57 Program(5)/FT1/51 A5 1 Aute TRUE d

Ready [E Elements: 18 [§ B [aposo7esec [V& [% 30F 2

11.Activate the "Set Route" mode.
12.Change to the WinCC Runtime window to monitor the reaction of the valves.

13.Activate all modes.
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Handling material transports using Route Control

12.1 Exercise in executing and monitoring material transport using the RCC

14.Change to the WinCC Runtime window to monitor the material transport.

Note

The route enters the error state at the end of material transport because the setpoint
monitoring time at Sensor1 or Sensor2 is exceeded.

if' SIMATIC Route Conkrol Certer |---\RC2-MEIMGLE] - All routes - m] =

Program Function View Options Help

[0 S8 BI[ DTy 4l w ajm 4] |

Route

B 57 Programi)/Routed/Route?
W57 Program{1)/Routed/ROUTES

<

I % | Masler. | Funcli_ | Mode lable | Matedal Seo | Balchna . | Source Diesslination Diesscrigtion
002 A5 2] - <Mo matenal> 0 Ferment Storage c...  Ferment Storagec.. Route inactive
003 A3 3 - <Mo matenal> 0 - == Route inactve

Functions | Elemenic | Partel rules

Feadback

]

z B|E
HHHHE
i/ 5|c|8|&
01 | 02| 03| 04|05

ﬂl 57 Programi 1 FT 1751 A% 1 Auto TRUE

H& 57 Proqram(1)/P2/CE_P2 A5 1 Auta OFF d7 a

A 57 Programi1ysTIS3 A5 E] Auta TRUE

%57 Programi1)W1/CE_W) A5 2 |Auto CLOSED d7

:',‘ 57 Programi1)WVI1/CE VT A5 9 Auto CLOSED d? a

HE57 Programi1VI3/CENTE A4S 7 Auto CLOSED 7 a

2457 Programi1VVIS/CEVTS A4S 10 Ao CLOSED @i 8

2457 Programi1VVIE/CENTE  AS 2 Ao CLOSED @ a

2457 Programi1WVIT/CET A4S 15 Auto CLOSED  df

H4 5T ProgramiWVIB/CENIE AS 5 Auto CLOSED &7

:," 57 Programi1)"V20/CE_Va0 A5 11 Auto CLOSED d?

%<7 Program(1W23/CE_ V23 A4S 12 Auto CLOSED d7

%57 Programi1VVZ5/CEVZS  AS B Auta CLOSED d7

% 57 Programi 1 JV3/CE NG 5 26 |Auto CLOSED o7 A

:'__‘ 37 Programi1)'Wd/CE vd AL 25 Auto CLOSED d? a

57 Programi1)/WE/CEVS [ [l Auto CLOSED i

4 57 Programi 1 WVE/CE_VE A% M Ao CLOSED i

¥ 57 Programi1)/W/CE_VE AS 17 Auto CLOSED o7

Ready | % Routes: 3 B B Rc2-MSINGLE W& % 10 Routes ¢ Max 1 A

15.Click "Stop route" in the RCC.

16.Acknowledge the error in WinCC using the "Acknowledge error" button in Route 1 faceplate.

&

17.Activate the Reset switch N in the "Overview" process picture.

18.Deactivate the Reset switch N in the "Overview" process picture.
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Handling material transports using Route Control

12.2 Exercise in executing and monitoring material transport by means of SFC

12.2 Exercise in executing and monitoring material transport by means
of SFC

Task

Execute and monitor material transport by means of SFC

Prerequisites
* The Route Control Server is loaded and in "ACTIVE" state.
e WinCC Runtime is active.
* Route Control Center is open.

* If you are not yet logged on, log on by means of credentials described in 4.7.

Procedure

1. Click the "Route2" block icon in the "Overview" screen of WinCC Runtime.
The "Route2" block icon's faceplate opens.

Click "..." in "Route2" block icon faceplate.
Select "Automatic” in the "Route2" block icon faceplate, if necessary.

Click the "Route2_SFC" block icon in the "Overview" screen of WinCC Runtime.

oA wWwN

Select the "Prepared values” view from the drop-down menu in the "Example-SFC to use with
Route Control" window.

SIMATIC Route Control Getting Started (V9.0)
138 Getting Started, 06/2018, A5E43618934-AA



Handling material transports using Route Control

12.2 Exercise in executing and monitoring material transport by means of SFC

6. Enter the following setpoints:

Source: "FT2"
Destination: "ST2"
Via1:"L2".
(A ExempleSFC 1o use with Route Control (]
- Route -
i Prepared values hd
Idle T/TandO ~ [ Synchronize EI
MANUAL | 18] IDLE
WAANDAR] (st | i [T EESIRE Y & command outout Adiive siep
AUTO | 7€ Abort |\/ Complete | [ | Stop ||:| Cyclic operation +
El ¥h  Reset | [ Tirme monitoring
4]
Mo configured control strategy
‘Setpoint name: Setpoint Actual value: Unit:
Source FT2 Bl loLocation
|Destination ST2 B oLocation

Viel L2

Bl lolLocation

7. Click "Start" button in the "Example-SFC to use with Route Control" window.
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Handling material transports using Route Control

12.2 Exercise in executing and monitoring material transport by means of SFC

8. Select "SFC section" from the drop-down menu in the "Example-SFC to use with Route

Control" window.

/- Example-SFC to use with Route Control

4
2 i SFC section
.CU"'"F“E"Ed ‘ T{TandO ~ |4 Synchronize
MANUAL ' | i RUN
MANUAL T EEE| [T EESIREN = command output Adiive step
AUTO | X Abort |\/ Complete | n Stop ||:| Cyclic operation
El W Reset | [ Time monitoring
{] Synchronize Sequence properties Start condition =
~

3« ]

e.g.: all Valves

Set Mode for O...

[ 4] »]w]\IDLE }, RESUMING }, HOLDING }, HELD }, STOPPING }, ABORTING }, STARTING

9. Monitor the material transport.

10.Activate the Reset switch ﬁ in the "Overview" process picture.

11.Deactivate the Reset switch ﬁ in the "Overview" p
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rocess picture.
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List of abbreviations

A.1 Abbreviations
Abbreviations
Abbreviation Meaning

AS Automation system

CE Control Element

CFC Continuous Function Chart
CPU Central Processing Unit

Ccsv File format - Comma-Separated Values
DB Data Block

ES Engineering Station

FB Function Block

FC Function

FT Fermenting Tank

GS Getting Started

HW Hardware

IP Internet Protocol

ISA-88 Standard that describes the structure of a batch plant
LE Link Element

MAC address Media Access Control address
MP Multiproject

OB Organization Block

oS Operator Station

PCS 7 Process Control System 7

PE Parameter element

RC Route Control

RCC Route Control Center

SE Sensor element

SFC Sequential function chart

ST Storage Tank
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List of abbreviations
A.1 Abbreviations
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