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About this book

Use of warning, caution, information, and tip icons

This publication includes Warning, Caution, and Information where appropriate
to point out safety related or other important information. It also includes Tip to
point out useful hints to the reader. The corresponding symbols should be
interpreted as follows:

Electrical warning icon indicates the presence of a hazard which could result in
electrical shock.

Warning icon indicates the presence of a hazard which could result in personal
injury.

Caution icon indicates important information or warning related to the concept
discussed in the text. It might indicate the presence of a hazard which could
result in corruption of software or damage to equipment/property.

Information icon alerts the reader to pertinent facts and conditions.

Tip icon indicates advice on, for example, how to design your project or how to
use a certain function

< @ O p B

Although Warning hazards are related to personal injury, and Caution hazards are
associated with equipment or property damage, it should be understood that
operation of damaged equipment could, under certain operational conditions, result
in degraded process performance leading to personal injury or death. Therefore,
comply fully with all Warning and Caution notices.
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Terminology

The Glossary contains terms and abbreviations that are unique to ABB or have a
usage or definition that is different from standard industry usage. Please make
yourself familiar to that.

You will find the glossary at the end of this manual.

Document conventions

The following conventions are used for the presentation of material:

The words in names of screen elements (for example, the title in the title bar of
a window, the label for a field of a dialog box) are initially capitalized.

Capital letters are used for the name of a keyboard key if it is labeled on the
keyboard. For example, press the ENTER key.

Lowercase letters are used for the name of a keyboard key that is not labeled on
the keyboard. For example, the space bar, comma key, and so on.

Press CTRL+C indicates that you must hold down the CTRL key while
pressing the C key (to copy a selected object in this case).

Press ESC, E, C indicates that you press and release each key in sequence (to
copy a selected object in this case).

The names of push and toggle buttons are boldfaced. For example, click OK.

The names of menus and menu items are boldfaced. For example, the File
menu.

—  The following convention is used for menu operations: MenuName >
Menultem > CascadedMenultem. For example: select File > New > Type.

—  The Start menu name always refers to the Start menu on the Windows
Task Bar.

14
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*  System prompts/messages are shown in the Courier font, and user
responses/input are in the boldfaced Courier font. For example, if you enter a
value out of range, the following message is displayed:

Entered value is not valid. The value must be 0 to 30.

You may be told to enter the string TIC132 in a field. The string is shown as
follows in the procedure:

TIC132
Variables are shown using lowercase letters.

sequence name

Engineering - System Configuration 15
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1 Overview

1.1 Freelance system

The Freelance system contains automation functions, graphics, the operator
interface, and fieldbus lines (PROFIBUS, FOUNDATION Fieldbus, HART and so
on). The integrated environment facilitates engineering, commissioning,
maintenance and fieldbus management. The direct operator interface enables easy
operation and diagnostics of the entire system.

1.1.1 General description - Freelance system

A Freelance system provides an operator level and process level. The operator level
contains the functions for operation and observation, archives and logs, trends and
alarms. The tool used for Freelance operator stations is Freelance Operations (FO).
Also an OPC gateway (Freelance OPC server) is available, which allows OPC
clients to access data and alarms from the Freelance controllers.

The process level contains the open-loop and closed-loop control functions. The
control functions are processed in the controllers which communicate with actors
and sensors in the field. Freelance supports a various number of controllers like the
AC 900F, AC 800F and AC 700F.

The tool used to perform the whole configuration and commissioning of such a
Freelance system is Freelance Engineering (FE). This document describes the
engineering tool Freelance Engineering (FE).

DWORD). The data type for analog modules is permanently set to UINT. In
addition, the following data types are for field devices: INT, DINT, UDINT and
REAL.
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1.1.2 Engineering tool - Freelance Engineering

Freelance Engineering (FE) is a software application for configuration,
commissioning, documentation and maintenance of the user programs and
displays in the Freelance system.

Configuration using Freelance Engineering is based on the IEC 61131-3 standard.
You can use Freelance Engineering to configure the entire process control level as
well as create programs. This is facilitated by the fact that all components access a
common database.

The system configuration is saved as a project file and is located in a preset project
directory. To process a project, you must first open a project file. You then have
unrestricted access to all project data within the project file.

The project name and file name of the project file can be selected independently
from one another.

1.2 Starting the project

The following sections describe how to start a project in the Freelance Engineering
application.
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1 Overview Starting Freelance Engineering

1.2.1 Starting Freelance Engineering
The Freelance Engineering is launched in Windows from the corresponding

program group.

Windows 7:
Q Start > All Programs > ABB > Freelance 2019> Freelance Engineering

Windows 10:
Start > ABB > Freelance Engineering

Once the program is opened, the Freelance about box appears. This dialog box can
also be opened at any time through the menu Help > About.

About Freelance Engineering X

Freelance Engineering 2019

Licensed mode.

System identity: 172.16.1.1

License Information List all Information
(c) 2018 ABB Automation GmbH. All rights reserved 4\ 1D HD
R

This product uses software from Info-ZIP

Aboutbox_us.png

E A hard key and an authorization file is required to work with the software. These
enable the functions of Freelance Engineering and/or Freelance Operations as per
the order.

License Information
The currently installed licenses are displayed in list form.

List all Information
The installation on the Freelance Engineering PC is checked and the
result is displayed in list form. For more information, refer to
Freelance Getting Started Manual.

Demo mode

Freelance Engineering passes automatically to demo mode if no hard key has been
found. Demo mode runs for 100 days and may be used for evaluation and
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presentation purposes only. During this time, all kinds of operations such as save,
export, and so on are allowed. At the end of this period the software stops
functioning, and if required it can be reinstalled.

Without hard key the usage of this software is not allowed for professional
@ purposes.

1.2.2 Welcome screen

Once you click OK button in the About Freelance Engineering Demo dialog box,
the Welcome screen appears. The Welcome screen provides all functionality
required for creating new project or accessing existing project.

Recent Files

Ws Froject

B oocumentaton

2| i
- | test

Om

Startpage_us.png

The Welcome screen contains the following groups:
*  User login
*  Project

. Documentation
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. Recent Files

. Information

User login

The User login group is used to access the Freelance Engineering for configuration
and commissioning. It is only enabled if the User Management is enabled. User
Management is used for user access management, it includes Security Lock and
Extended User Management, user can select the access control method according to
the actual situation. For more information, refer to the Engineering Manual User
Management.

Project
Project  Options  Help

(® Login/Logout
s Project v

Documentation

G New
& Open
[ﬁ Impart

5 Import backup

Startpage_project_us.png
The project group is used to create new project, open existing project, import and
import backup projects. For more information, refer to Menu structure of the Project

Manager on page 37.
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Documentation

Project  Options  Help

(® Login/Logout

s Project

B Documentation e

@ Release notes

@ What's new in this version

I\ usermanuais
Startpage_docu_us.png

The Documentation group contains the links to the following documents.

Document Description

Release Notes Release Notes of the installed Freelance version

What'’s new in this Version | Document that describe new features of Freelance
version

Documentation A link to configure the User documentation or other
document.

Recent Files

The Recent Files group contains the last opened projects. The Recent Files list
displays the file name of the project. The whole path of the corresponding file is
available in the tooltip. A recent file can be pinned to the Recent Files list. Also it
directly indicates if the project is password protected.

ﬂ The Recent Files list is machine specific and will be available to all the users.

22 Engineering - System Configuration



1 Overview Welcome screen

Pinning/Unpinning a project in the Recent files

To pin/unpin a project in the Recent Files, proceed as follows:
Point on the Recent Files project, Pin icon appears. Click Pin button
Or

Right-click on the project, select Pin to list

Nine out of ten projects in the recent project files list can be pinned. If nine projects
are pinned, the Pin option for the tenth project will be unavailable.

Removing project in Recent Files

To remove a project from the Recent Files, proceed as follows.

Right-click on the project, select Remove from list

The selected project will be removed from the Recent Files.

Information

The Information group provides information to a project, which is listed in the
Recent Files list. The information is displayed when you move the mouse over the
listed project. The following information are displayed.

Project data Description

Comment Project comment as edited in the project header.
Date Date of the project creation

Project size Size of the project file in kilobytes (KB)

Next to the project information a preview image can be associated. This can be
configured in Project Manager. For more information, refer to Associate preview on
page 37.
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Configuring link to Documentation

The documentation is not copied to the drive during installation. If you press the
Documentation button for the first time, the Configuration: Link to user
documentation dialog appears with the following message.

Configuration: Link to user documentation

o File not found. Do you want to configure?

Yes No
Doc Configuration.png
Yes Click Yes, if you want to configure a link to the documentation.
No Click No, if you do not want to configure a link to the
documentation.

If you select Yes, a Configure dialog appears.

Configure X
&« v P <« FreelanceData » documentation » v documentation” durchsuchen 0
Organisieren + MNeuer Ordner =~ [ o

FreelanceData * MName Anderungsdatum Typ Gr

ABB de Dateiordner

bitmaps en Dateiordner

bpr menue Dateiordner

cure = start.pdf Adobe Acrobat D...

doc

documentati

export

ff

gsd

License

macros

L R 2 < 2

Dateiname: [ start pdf v| | Adobe pdffles (*pd v

Configure dialog box_us.png
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Select the path of the document file and click Open to update the path of a
configured document.

Before configuring the link, it is recommended to copy the user documentation to
the Freelance installation folder as shown in the above dialog.

To open the .pdf documents, the Adobe Acrobat Reader is required.

The configuration of the documentation link is machine specific and will be
available to all the users.

If already linked user document is moved to other location or deleted, the link
must be reconfigured to the user document as described above.

Menu structure of the Welcome screen

Project New...
Open...
Import...
Import backup...
Exit
Options Login...
Logout
Change password...
Run Security Lock
Help Contents
Overview
About...

1.2.3 Configuration interface

Once a project is opened, it appears in configuration mode as shown in the
following figure.
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Project  Editor Edit
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Name Comment Type
I \
B10_E B10 empty (4) BOOL
B10_F B10 full BOOL
Fi0 Flow REAL
F20 Total outflow REAL
F21 OQutflow REAL
F22 Outlfow rate REAL
FU21_YOU Drive position FU21 REAL
FV10 Drive position FU10 REAL
L10 Niveau measure value REAL
LC10_ASP REAL
LIC10_SL1 > MAX2 BOOL
LIC10_SL2 >MAX1 BOOL
LIC10_5L3 < MIN1 BOOL
LIC10_SL4 < MIN2 BOOL
NP10_FBO Feedback signal off BOOL
NP10_FB1 Feedback signal on BOOL
NP10_FLT Error NP10 BOOL
NP10_LOC Operating BOOL
NP10_OUT Control NP10 BOOL
NP21_FBO Feedback signal off BOOL
NP21_FB1 Feedback signal on BOOL
NP21_FLT Error / Revision BOOL
NP21_LOC Manuel operating BOOL
<

= i
(D) = 224 of 228 enties AUTOACCERT ON NOLOCK
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ps01
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Project tree interface_us.png

The user interface is divided into:

*  Menu bar (1): Contains menus which are used for editing the project.

e Common toolbar (2): Contains buttons which are used for editing the project.

»  Explorer pane (3): Contains two tabs. The project tab shows the project tree,
which provides an overview of the project objects in a project. The Library tab
provides an overview of the available libraries by editing a user program.

*  Workspace pane (4): Shows opened project objects from the project tree like
user programs or graphic displays. Next to the project objects also general lists
(variable list or tag list) are represented. Each opened object or list is shown in
an own tab inside the Workspace pane. Switching between the tabs can be

performed by selecting another tab.

*  Status bar (5): Always visible and provides general information to user.
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Status bar

| I .
e #0of 220 entries. AUTOACCEPT ON User 1
Status bar.png

Depending on the user interface, the Status bar shows the following information:
*  Operator hints

»  Path to the selected object in short or long form; in the hardware structure, the
selected object is displayed without path information.

*  User or responsible operator logged into Freelance Engineering. If User
Management is not enabled, the display NOLOCK appears.

*  Software license version display

*  AUTOACCEPT ON/OFF. If Auto accept option is enabled, the display
AUTOACCEPT ON appears.

Software license version display

All process stations and I/O components used in a project are counted and displayed
in the Status bar using two horizontal bargraphs: The upper bargraph shows the ratio
between the number of licensed I/O points and the number of process stations
configured in the project. The lower bargraph shows the ratio between the number
of licensed I/O points and the number of I/O points configured in the project. In
addition to the bargraph size, the resource consumption is indicated by means of
colors. The color changes from dark green (0%) to yellow (50%) and to orange
(100%). Any percentages above 100% are indicated in red. The exact figures are
shown by means of tooltips.
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Explorer pane

Explorer pane contains the following two tabs which can be changed at the bottom:
*  Project
*  Libraries

Project

The project tab shows the project tree to view the entire project configuration in a
tree structure. Nodes from the project tree can be opened in an own tab in
Workspace pane. For more information, refer to Section 3, Project tree.

Libraries

The Libraries tab provides all the available libraries (Function blocks, User function
blocks, and Editor specific elements) of different editors as shortcut bars. The
Libraries tab is used to select elements and drop to the editors.
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Based on the active editor on the Workspace pane, corresponding libraries of that
particular editor appears on the Libraries tab. For more information, refer to
Engineering Manual IEC 61131-3 Programming.

Hide/Unhide Explorer pane

An Hide/Unhide button is provided on the right top corner of the Explorer pane.
Hide/Unhide function will hide the Explorer pane to provide maximum workspace
area. To hide the Explorer pane, click Hide/Unhide button (unpin). The Explorer
pane is hidden and available as Explorer tab on the left frame as shown in the figure.
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When the mouse is pointed on the Explorer tree tab on the left frame, the Explorer
pane appears. To unhide the Explorer pane again click Hide/Autohide button (pin).

Workspace pane

Workspace pane is used to view and edit project nodes and lists. Each of them are
opened in an editor in an own tab. The following editors are available:

*  Variable list

e Taglist

e  Editors (FBD, IL, ST, LD and SFC)
*  Graphics/Faceplate/Macro editors

e  Structured data types

*  Documentation editor

*  User function block class

Newly opened tab will be in active and edit mode. The other opened tabs which are
inactive will be visible on top of the Workspace pane.

Only one tab can be activated at a time. By activating a new tab, the previous one
will go to inactive mode which requires a save for the changes. By default this is
performed automatically as long as the Auto accept option is enabled. For more
information, refer to Auto Accept on page 143.

By selecting such a tab it will get activated.
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Variable and Tag list tabs are always opened at left most of the tabs. All other tabs
are shifted. The recently opened tab will be added at the left most of the tabs after
the Variables and Tags tabs (if opened) and will be in active mode.

When many tabs are opened in the Workspace pane, the tabs will move out of
visible screen. Use the horizontal scroll option to scroll in between the opened tabs
and select the required tab.

Context menu for tabs in the workspace pane

The context menu for tabs in the Workspace pane contains the following options:
*  Locate in project: Find the corresponding node location in the project tree.

*  Opened tabs: Switch between the opened tabs.

*  Close tab: Closes the tab and corresponding editor.

*  Close all but this: Closes all tabs except the one selected.

Closing Editor tab

The Editor tabs can be closed individually through:

Q From Editor menu, click Close
Or
Click X on the editor tab

Menu structure of the Configuration interface

The menu bar of the Configuration interface is always visible. Depending on the
selected Editor type or the selected pane, the menus will change and provides only
the corresponding and required functions.

The first menu is Project which is a common entry and is always visible. The
function of the Project menu is same for all Editor types and panes. This menu
provides all basic functions to manage the project. For more information, refer to
the following table for project tree menu structure and Engineering Manual IEC
61131-3 Programming,

ﬂ All descriptions below refer to the configuration mode.
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Project Save project
Save tab
Documentation
Check
Check all
Show error list
Header...
Comment
Network...
Commissioning
Project Manager
Close project
Exit Engineering Tool
Edit Undo
Program
Insert above, Insert below, Insert next level
Expand, Full expand, Compress, Cut, Copy, Paste, Delete
Export block..., Import block..., Import block as redundant...
Search...
Access rights (only on Security Lock), User groups (only on
Security Lock)
Display target stations
System Variable list
Tag list
Structured data types
Global message processing
Local message processing
Hardware structure
Display access
Communication configuration...
Area definition...
Show global variables...
Show exported variables...
Show all objects...
Show selected objects...
Breakpoint list
OPC item List
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Options  Print
Long state line
Color setting...
Lock/Unlock UFB-Class
Lock/Unlock Tag Type
No initial variable/tag-filter
Auto accept

Help Contents
Overview
About...

Toolbar buttons of the Configuration interface

Common toolbar
Change to configuration mode

N,

Change to commissioning mode

A
-
F

Edit the general information (header) of the selected object
Save current project or project part being edited or modified
Check selected object with all accompanying sub objects

List all error messages of selected object and the accompanying sub
objects
Undo your last action

Cut the selected object and the accompanying sub objects
Copy the selected object and the accompanying sub objects

Paste the object from the clipboard which is captured through cut or copy
actions

Delete the selected object and the accompanying sub objects

Open variable list

M L X pOMEH

Open tag list
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E: Open hardware structure

"— Open structured data types

Show list of break points

Open network configuration editor

Open communication configuration editor
Print the project content

e Open online help for a selected object

Project tree toolbar

Izl_:'. Insert a new object above the selected object
I:PI Insert a new object below the selected object
IE. Insert a new object into the new hierarchial level

Libraries explorer toolbar
All block libraries

General block libraries
Communication block libraries

Own library list

Specify own library list

£ o A A
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1.2.4 Project Manager

The Project Manager is used for general settings or modifications on an existing
project. The settings or modifications like renaming, deleting or exporting of the
project can be performed through the Project Manager. The Project Manager can be
started only from opened project through.

> Project > Project Manager

¥

A" Freelance Engineering 2019 - waterplant

Project Configuration! Commissioning! Options  Help
>
B>/ %0
@ Login/Logout “ Project details
Tg Manage project
A Enginesring Mode: Project name: waterplant aAnn
nwew
A ETa Project manager: i
Project no 123456
a Project orderer: ABB o
Project arder no: 56778 Freelance
=]
Project comment; Waterplant
Logout
Password protected:  No
Project size: 2942K
Version: 09/01/2015 13:31:18
————— .
E=————- c\freclancedata\proj\waterplant AUTOACCEPT ON abb

Project manager_us.png

The Project Manager contains the following groups:
*  User login

*  Manage project

*  Engineering Mode

. Documentation
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*  Project details

User login

The User login is used to access the Freelance Engineering for configuration and
commissioning. A user can log out from the opened project and another user can log
in to the project. For more information, refer to Run Security Lock on page 61.

This functionality is only enabled if the User Management is enabled.

Engineering Mode

The Engineering Mode provides access to the configuration interface in
Configuration or Commissioning mode. For more information to the different
modes, refer to Menu structure of the Project Manager on page 37.

Manage project

The Manage project group contains basic functionality for saving, exporting,
closing or deleting the project. For more information, refer to Menu structure of the
Project Manager on page 37.

Documentation

The Documentation group contains the links to the user documents. For more
information, refer to Documentation on page 22.

Project details

The project details group describes the header details of the opened project. Next to
these information it is also possible to edit the details.

Edit project details

This is used to edit the project header details. For more information, refer to Editing
the project header on page 59.
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1 Overview Project Manager

Associate preview

For each project an own preview image can be selected. This preview image is also
visible on the Welcome screen. For more information, refer to Information on page
23.

The preview image file will be stored in the Images folder below
<FreelanceData>\proj.

E If no image is associated with the project, then the default Freelance preview
image will appear.

To associate a preview image to the project, click Associate Preview and select a
new file.

Select the image file to associate to the project and click Open.

E The maximum size of the image file is 5 MB. The image file format must be from
the type bitmap and the preferred image aspect ratio is 16:10.

Menu structure of the Project Manager

Project Save project
Save as...
Export...
Export backup...
Delete...
Header...
Comment
Close project
Exit Engineering Tool
Configuration!
Commissioning!
Options Login...
Logout
Change password...
Run security lock
Tag names...
PLC-Open export...
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Operation

1 Overview

Enable Freelance Operations write access on version
error
High resolution
Start diagnostic server*
Stop diagnostic server*
Help Contents
Overview
About...

*- To be used only by authorized L3 support personnel. Do not use these options
unless asked to do so.

Toolbar buttons of the Project Manager

,s Change to configuration mode
Change to commissioning mode

'é Save all changes in the current project

[» Export of the current project

e Open online help for a selected object

1.2.5 Operation

Freelance Engineering provides all the functions required for creating, editing and
commissioning a project. The menu allows the operator to select the various project
processing options.

All operator actions can be performed by means of mouse or keyboard. For mouse
operation the most important and frequently required functions are also made
available through toolbars and shortcut menus. The buttons on the toolbar as well as
the contents of the shortcut menus are dependent on the current state of project
processing.
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1 Overview Operation

The toolbar buttons are used to initiate general, that is, object-independent
functions, while the functions on the shortcut menu relate to the object currently
being processed. The shortcut menu is executed with a right-click of mouse button.

E Multiple ways of operations are possible in the configuration of Freelance
Engineering. For a better overview, this document describes only the way through
the Menu bar.
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1 Overview

40

Engineering - System Configuration



2 Project management

2.1 Editing projects

Once Freelance Engineering is opened, it starts with the Welcome screen. From this
view new projects can be created or existing projects can be opened. For more
information, refer to Welcome screen on page 20.

After a project is opened, the Freelance Engineering can be run in two different
operating modes. The first mode is Configuration in which the project can be
structured, configured and documented.

Configuration can be processed offline. In offline mode, no control system needs to
be connected, to configure all the project objects. The hardware can be ordered later
or can be already installed while the user program is still being configured. The
project objects are assigned to the hardware structure as part of system
configuration, and can then be downloaded to the stations when the connection is
later online.

The second mode is Commissioning. When Commissioning is selected, a
connection is automatically set up to the process and operator stations through the
Control Net. For more information about setting the automatic connection, refer to
Section 3, Project tree and Section 4, Hardware structure, and Engineering
Reference Manual Communication and Fieldbusses.

The Project Manager is available for general settings on an existing project. This
Project Manager is opened only from an opened project. For more information, refer
to Project Manager on page 35.
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Creating a new project 2 Project management

2.1.1 Creating a new project

Q From Welcome screen, select Project > New...

A Create project dialog box appears with the previously selected directory. A file
name (maximum 256 characters) should be specified in the Create project dialog
box. The system adds the extension .pro to the file name.

The default directory for the projects on the hard disk is <FreelanceData>\proj.
The previously selected directory is opened.

Create project x
Savein: | | | proj | @@ e Er
* Name - Date modified Type
) BDM 11/6/2017353PM  File folder
lickacces FDTBulk 11/6/2017413PM  File folder
= Images T1/6/20173:53PM  File folder
NOLOCK 9/28/2017 11:06 AM  File folder
Desktop
Libraries
This PC
@ ,
Network
Flle name: =] ~] [ e
Save as type: Freelance Engineering project ~ Cancel

Create Project.png

Q Click Save, the project file will be created

A project header dialog box appears to edit general information of the project.

2.1.2 General information of the project

Edit the project details to be created in the header of the project.
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2 Project management General information of the project

Configuration: Project Header *
Project name: oven) |
Project manager: |F‘rodud Management |
Projsct no: 000125 |
Project orderer: | DBES |
Project order no: | DEOO1 |
Project password: |:| Change Auto Backup Config
Project size: 2762K Version:  11/07/2017 09:46:49
Project comment: |Oven area monitoring
Edit drawing header Edit drawing footer
Edit header titles Edit footer titles
OK Cancel

Configure Project Header.png

Type the following information which will apply to the entire project:

Project name  Name of the project. The maximum characters allowed are 12, The
project name must not be the same as the name of the project file

(-pro)

Project Manager
Name of the Project Manager. The maximum characters allowed are
27.

Project no The project number. The maximum characters allowed are six.

Project orderer
Name of the vendor. The maximum characters allowed are 27.

Project order no
The project order number. The maximum characters allowed are 12.

Project password
Password to protect the project. The password must contain at least
four and not more than eight characters. The password can be
modified or deleted using the Change button. To reopen the
password-protected project, type the correct password. If a

Engineering - System Configuration 43



General information of the project 2 Project management

password is set for the project, all the data (including .zip file, .csv
file, .dmf file, .hwm file, .prt file, .eam, .msr file, .st file, .1ad file,
fbd file, .as file, and .awl file, etc.) will be encrypted.

Please do remember the password well if a password was set for the project,
because there is no way to restore the password if user forgets it.

Auto Backup Config
Opens the configuration dialog for Automatic backup of project.
The automatic backup configuration can be performed through
Project Manager. For more information on automatic backup
configuration, refer to Configuring automatic backup on page 45.

Project size The current size of the project file (*.pro) is displayed in kilo bytes.
Version The project creation date is displayed.

Project comment
The project related comments can be typed in this field. This field
can have a maximum of 34 characters.

Edit drawing header/footer
Assign specific system variables (F2) to the boxes in the drawing
header or footer. For more information on drawing header or footer,
refer to Section 6, Documentation.

Edit header/footer titles
This option is used to change the titles in the drawing headers or
footers of each window. For more information on editing header or
footer titles, refer to Section 6, Documentation.

OK Saves all entries in the database. The dialog box closes.

Cancel Closes the dialog box without saving any entries.

Changing the project password

To change the project password, proceed as follows.

> Edit Project Details > click Change

¥
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2 Project management General information of the project

Enter password dialog box appears as shown in the following figure.

Enter Password *

Cone

Change Password.png

Type a valid password in the New Password field. A valid password should
Q contain at least 4 characters and no more than 8 characters.

Confirm the password by typing the same password again in the Please retype
field.

Click OK.

Please do remember the password well if a password was set for the project,
because there is no way to restore the password if user forgets it.

Configuring automatic backup

To configure automatic backup, proceed as follows.

Q > Edit Project Details > Auto Backup Config
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General information of the project 2 Project management

Configure Backup

(® External BC:
Hostname:
Path / name:
User:
Password:

ETF timeout:

[JPerform backup Automatically on Every save

@] Target operator station: _
osl1

BackupPC

|‘.export

|Servic:eEng

|T#305

Configure automatic backup_us.png

In the dialog box that opens, select one of the operator stations configured in the
project or enter the data of an external PC where the backup of the project file
should be located using FTP. This requires an FTP installation on the PCs.

ﬂ If no operator station is configured in the project, add an Operator station
resource in the project tree.

Perform backup automatically on every save

Backup is performed automatically as per Configured backup on

every save
D The system shows the following Message box on every save.
Backup

now ¥

Auto-backup-message_us.png

o Changed data found since last backup. Do you want to backup the data
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2 Project management Opening a project

Yes Backup of the project will be saved
No No Backup will be saved.
Configure Backup > OK

7
0

2.1.3 Opening a project

¥

If the project is password protected, the saved Auto backup file in the destination

folder is encrypted, and user has to input the correct password to import backup
files.

From Welcome screen, select Project > Open...

The open project dialog box appears.

Open project *
Look in: | proj v| (<] T o -
% MName ~  Date modified Type
_ EDM 11/6/2017 3:53 PM  File folder
LECESees FDTBulk 11/6/2017 413 PM  File folder
. Images 11/6/2017 3:53 PM File folder
MNOLOCK 9/28/2017 11:06 AM  File folder
Desktop 20170914 11/7/2017 1:47PM PRO File
- oven 11/7/2017 207 PM  PRO File
m
Libraries
This PC
- >
MNetwork
File name: oven - | I Open
Files of type: Freelance Engineering project ~ Cancel

Open project window_us.png

Select a project file from the Open project dialog box > click Open

¥

As for cyber security and for some projects require higher data security, user can set
a password for the project. Consequently, user needs to input a valid password to
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Opening a project 2 Project management

access the password-protected project. The file type for the password-protected
project appears as *.PRS after the project is encrypted. Without special notes, the
project file in the manual refers to the *.PRO file.

Check Password *
Goncs

CheckPassword_us.png

After the project be encrypted, all the related data will be encrypted as well, and
some file names change afterwards. E.g. *.CSV file changes to *.CSVS file, *. DMF
file changes to *.DMFS file, *. HWM file changes to *. HWMS file, and *.PRT file
changes to *.PRTS file. The backup file .ZIP remains the same after encryption.

In some exceptional situations, project name *.pro and project name *.prs might
exist at the same time. The system will prompt a message asking if user would like
to accept a recovery. If Yes, the *.prs file will be deleted and the *.pro file can be
accessed; if No instead, neither of the file can be opened until user deletes one of
them.

Access to the directory is defaulted during installation. The previously selected
directory is opened (the default directory for projects on the hard disk is
<FreelanceData>\proj.

When a project is opened, the project file (.PRO), a file with the extension .LOG,
and a file with the extension .BAK are created.

The file with the extension .LOG is a temporary file, in which the steps of a project
work session are logged. Its purpose is to prevent the loss of changes made to the
project during a session of Windows crash. If this happens, the file can be restored
in the database after a restart of Freelance Engineering and reproduce the state at the
time of the crash.

The temporary project file with the extension .LOG increases incrementally with
every change in the project and is only reset to zero kilobytes when the project is
saved.

The file with the extension .BAK is a compressed backup file of the saved project
file. When the Freelance Engineering is closed and select No from the Save menu
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2 Project management

Opening a project

item, the file is expanded and the extension .BAK is replaced by the extension

.PRO.

When the project is opened the block versions in the project are compared with the

versions of installed blocks. If any discrepancies are found, then a Function block
update dialog is opened. This dialog contains a list of all the block types with

different version numbers.

A block type version number is composed of three levels. The individual version

numbers are separated with a period.

Major_version.minor_version.code_version

Major version The major version number identifies the external form of a block

(for example, its representation in the FBD program).

Minor version The minor version number identifies the parameters defined for a
block (for example, the layout of the parameters dialog).

Code version  The code version number identifies the stage reached in the internal

processing of a block.

Function Block Update @
Mumber inst. Clazz name Wergion project Inst. version  Library
1 Fuwik_DEY 1.006.001 1.006.002 Pk
1 Fuik_DEY_SL 4.008.003 4.005.004 Pk
1 Fwit_DEY_TCP 1.008.001 2000001 Pk
1 SR_SMNDEY 1.013.001 1.014.002 SUR
[ Update ] I lgnare I Lancel

tc001_us.png

The following parameters are shown for each block type:

Number inst.  Number of instances. Shows how many times the block type has

been used in the project.

Class name Name of the block type.
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Version project Version number of block type in the project.

Inst. version  Installed version number of the block type (FE).

Library Name of library to which the block type belongs.

The differences between versions can be updated or rejected.

Update All the selected programs are set to implausible. Differences in
major version cannot be updated. Any blocks affected remain
incompatible.

In the case of differing minor versions an update function is
executed, which updates the selected blocks.

Block types with differing code versions are flagged for reloading.

After the plausibility check and loading of changed objects it is
possible to continue working with the project.

Ignore All the selected programs are set to implausible. All the selected
blocks remain unchanged in the project.

@ If you select Ignore you should not load any object in the process station.

Cancel The project is left unchanged and is closed without being saved.

Opening a project from recent files

The project can also be opened from the recent files. To open the project from the
recent files, proceed as follows:

Click the project
Or

¥

Right-click on the project, select Open project

2.1.4 Hard disk memory requirements

During a session on an open project, there are three files open: the project file
(.PRO), a temporary project file ((LOG) and a backup file (BAK).
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2 Project management Exporting a project

The project file size is dependent on the size of the project and quickly reaches
several Mbytes of space requirements on your hard disk.

We recommend at least 5 times the file size of a plausible project for the
temporary requirements of free hard disk space. A project which has been
subjected to a plausibility check is about 3 times larger than the one which has
not.

2.1.5 Exporting a project

¥

0
7

0,

From Project Manager, select Project > Export...

This function exports the entire content of the current project to a file. The file
formats available are Unicode export file (*.csv), PLC-Open-file (*.plc) or
extended PL.C-Open-file (*.ple). A csv file can be reloaded using Import. A PL.C
file is used for transferring the project data to other systems, such as Maestro UX
and System 800xA.

An Export project dialog appears. Provide a file name for the export file in the
explorer that appears.

If the project is password-protected, the exported *.csv will be encrypted and the
file type turns to *.csv.

Select the file name and click OK.

Click Save after selecting the Save as type.

The default directory for export files is the <FreelanceData> \export.

If possible, only plausible projects must be exported. Only then it is ensured that
all data are correct and consistent.

It is important with a PLC and PLE export that the names of tags and variables
that are to be transferred to another system must conform to the naming
conventions of the target system.
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2 Project management

2.1.6 Exporting a backup

The project file can be exported to an operator station or to an SD card inserted in an
AC 700F or AC 900F controller, or through FTP export to have a backup. The logged
in user must have privileges to backup the project or no User Management is
enabled. If required, maintenance personnel can access this backup.

To backup the project, proceed as follows:

From Project Manager, select Project > Export backup...

An Export backup dialog appears.

Export Backup *

OTa rget operator / process station:

(s Rl
oo

2 |

(@ External PC:

BackupPC

Hostname:

Path / name: |‘-&XDD|1‘- |
e |Servic:eEng |
Password: sesssse |
FTP timeout: |T#3DS |

e

Export backup_us.png

Select one of the operator stations or process stations configured in the project or
enter the IP address of an external PC where the backup of a project file must be
located.

If no operator station is configured yet in the project, add a D-OS resource in the
project tree and assign it to an IP address in the hardware structure.
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2 Project management Importing a project

E Exporting a backup to process station is actually exporting the backup to the SD
card in the controller. An existing backup file will be overwritten by the new
backup file.

Regarding redundant case, only the primary controller will store the file on its SD
card. If users want to have the same copy on both controllers, they need to toggle
the controllers in between because file download is not synchronized between the
redundant controllers currently.

Type valid data for the following fields:
Hostname Type the host IP address.
Path /name  Provide the path to export the backup of project.

User Type valid user name
Password Type valid password
OK Saves all entries in the database. The dialog will be closed.
Cancel Closes the dialog without saving any entries.
Click OK.

An online connection is automatically set up to transfer the project over the Control
Net to the operator station. The project file is then saved in compressed form on the
operator station in the <FreelanceData>\proj under the file name Backup.zip, or
SD card inside of the controller if exporting to process station is selected, or on the
FTP Server (Microsoft Peer Web Services), corresponding to the home directory
and path.

2.1.7 Importing a project

To import a project, proceed as follows:

Q From Welcome screen, select Project > Import...

An Import project dialog appears.
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Importing a project

2 Project management

Import project

N <« FreelanceData » export
Organize = MNew folder
sV L MName
prej ACS800_Drives_UFBs_US
proj S700_UFBs_US
Systern Configu S800_UFBs_US
& OneDi S900_UFBs_US
neve 6] 20170014
[ This PC Bl exhibition
[ Desktop i) qq-freelance
|| Documents
‘ Downloads
J‘! Music
&=/ Pictures
m Videos

. Local Disk (C) wla

v | D Search export 2

File folder
File folder
File folder
File folder
Microsoft Ex|

Microsoft Ex|

Microsoft Ex|

File name: | 20170914

v | [Export file v

Import project_us.png

Select an Export file from the Import project dialog > click Open

This function imports the content of a project from a csv file previously generated

with Export. The new project name is first displayed in the dialog. After the import
process is complete, save the project under this project name. Confirm the file name
of your choice, another dialog opens. Select the required csv file from a directory of

your choice.

When the csv file of a project previously generated with Export is imported, the
preview image associated with the project is lost and shows the default Freelance
preview image. For more information on associating the preview image to the
project, refer to Project details on page 36.

54

Engineering - System Configuration



2 Project management Importing a backup

The default directory for import files on the hard disk is <FreelanceData>\export.

possibly destroy the project database. If a manipulated project file is loaded into

@ Any offline changes in the csv file are not recognized by the system and could
the process station, this leads to a system crash.

The export and subsequent import of csv files is only guaranteed within one main

@ version and between any existing sub versions or between two sequential main
versions. if there is a jump of more than one main version, the project has to be
exported and imported over the intermediate versions.

2.1.8 Importing a backup

If no updated project file on the engineering station, the option of importing a
backup of the project file can be used. Project can be imported from a backup
system. The backup system can be remote or local system.

From Welcome screen, select Project > Import backup...

¥

One condition for an import is that a backup was already exported to an Operator

E station / Process station or that a backup file with the name Backup.zip exported
through FTP-Export is located in the <FreelanceData>\export. No projects are
allowed to be open. Any open projects must be closed before the import
commences.

Import backup *

Enter resource |D and IP address | hostname of backup PC | process station.

Resource ID:
IP address [ hostname: 172.16.1.123

Target station: (® Operator station O Process station

Cone

Import a Backup_us.png
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In the Import backup dialog, type the values for Resource ID and Hostname (IP
address) fields of the Operator station / Process station where the project file backup
is located.

Click OK

An on-line connection is automatically established and the project is transferred
from the corresponding station through the Control Net. The project file is saved in
compressed form under the file name Backup.zip in the <FreelanceData>\proj, or
in the SD card used for the controller.

E The IP address is part of the TCP/IP installation and can be changed under
Windows, (Control Panel > Network and Internet > Network and Sharing
Center > Change adapter settings > Click Network Connection).

The resource ID is assigned during the Freelance setup and may be changed
through the program group ABB > Freelance <version> > Settings.

For more information, refer to Section 4, Hardware structure.

2.1.9 Closing the project

A opened project can be closed from the Configuration interface or the Project
Manager:

Q > Project > Close Project

If you make any changes to the project, you will be asked to save these changes.

E If a backup is not configured, then the system displays a message asking the user
if a backup should be created. For more information on configuring backup, refer
to Exporting a backup on page 52.

A Save dialog appears.
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2 Project management Saving a project

Close *
o Save changes?
Yes Mo Cancel
Close Project.png
Yes Saves and closes an opened project. The project file (.pro) is

updated, and the temporary file (.log) and the backup file (.bak) are
closed. The project is closed and the Welcome screen appears.

No All changes made during the entire session are rejected. The backup
file (.bak) is expanded and overwrites the project file (.pro).

Cancel Returns to the Project Manager.

2.1.10 Saving a project

A project can be saved from the Configuration interface or the Project Manager:

> Project > Save Project

¥

When Save Project command is selected without giving any further instructions, all
the changes made after opening the project with Open are saved. This includes the
plausibility checks on project objects, loading the objects to a station or changing a
configuration. The default directory for projects is the <FreelanceData>\proj.

The project remains open and can be edited.

E The save function resets the temporary file ((LOG) and deallocates storage.
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2.1.11 Saving a tab

Q From Configuration interface, select Project > Save Tab

Switching between tabs

If modification in a tab are performed, the changes has to be saved. by leaving the
active tab the following dialog appears.

Configuration: Function Block Diagram FBD *

The present program has been changed.
Do you want to save the changes?

= -

O Auto accept: Check this to suppress the dialog in future.

Mote: Auto accept can be configured via P-Tree Options menu
also.

Saving tab data_us.png

Yes The changes will be saved.
No The changes will not be saved.
Cancel The performed action is cancelled.

Auto Accept  [/] 1f this option is selected, the save action will be performed
automatically and the Save dialog will not appear.

[] If this option is not selected, the Save dialog will appear by
leaving a tab in which modifications were performed.

E For more information on configuring the Auto Accept option, refer to Auto
Accept on page 143.

2.1.12 Save project as

If you want to change the project name, use the Save As command.

E It is possible to change the file name of a project. The project name continues to
exist and can be changed in the project header.
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2 Project management Deleting a project

Q From Project Manager, select Project > Save As...

A project save as dialog appears. The default directory for projects is the
<FreelanceData>\proj.

2.1.13 Deleting a project

To delete the project, proceed as follows:

Q From Project Manager, select Project > Delete...

When OK is selected, all the files associated with the project are deleted. The
@ only exceptions are the files created using the Export or Export block
commands.

2.1.14 Editing the project header

The project header contains general information on the project which can be printed
through the project documentation. To edit the project details, proceed as follows:

Q From the Project Manager, select Project > Header...

For more information on editing the project header, refer to General information of
the project on page 42.

2.1.15 Editing a project comment

Q From Project Manager, select Project > Comment

Use the Configure comment dialog box to create or modify a free text for the
project, to import this text or to print this text. Additionally, it is possible to import
and export Unicode TXT files.

To Export or Import comments for the project.

Q > Configure comment > Edit > Export/Import
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Exiting Freelance Engineering

2 Project management

2.1.16 Exiting Freelance Engineering

¥

From Configuration interface or Project Manager, select Project > Exit
Engineering Tool

A Close dialog box appears to confirm the save changes.

When you confirm by selecting “Yes’” command, the open project is saved and
closed. The project file is saved and Freelance Engineering is terminated, and the
system returns to the Windows user interface.

2.2 Project Manager options

¥

Project > Project Manager > Options

From Project Manager using the menu item Options you can open the following
commands:

Login...

Logout

Change password...

Run security lock

Tag names...

PLC-Open export...

Enable Freelance Operations write access on version error
High resolution

Start diagnostic server

Stop diagnostic server
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2 Project management Run Security Lock

2.2.1 Run Security Lock

Security Lock is part of the User Management and installed by default during the
Freelance installation. It assigns the user rights and defines the user groups. Group
specific rights can be assigned to the user groups for:

*  Configuration
*  Commissioning
*  Operator actions

Every user is identified by a password, which can be changed. If Security Lock is
enabled on an engineering station, the user must enter the password before starting
to edit or modify a project.

With Security Lock enabled, you must log in before you can work using Freelance
Engineering or Freelance Operations.

As long as no user has logged in, the rights assigned to the guest group are activated.
The standard users are:

NOLOCK No license for Security Lock

Guest No one has logged in, (for example, on starting Freelance
Operations)
System Operator action by system (may appear in log)

The Login, Logout, Execute Security Lock and Change password actions can
be recorded in the logbook file under Freelance Engineering. The Login, Logout,
and Change password menu options are executed only if Security Lock is
enabled in the system.

From the Welcome screen or Project Manager, login with a valid User name and
Password (with privileges to configuration access rights). Open a project by
selecting Open button or from the Recent Files list. For more information on user
access, refer to Engineering Manual User Management.

As an alternative to Security Lock, Extended User Management can be activated.
The Extended User Management enables user management via the local
Windows user administration or via a Windows domain.
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2.2.2 Checking tag names

¥

From Project Manager, select Options > Tag names...

The Syntax check in a project does not permit a tag name to start with a number
(according to IEC 61131-3). In certain process sectors (for example, in the power
generation sector), this regulation must be bypassed. It is also possible to choose
between 16 character and 12 character tag names. The appropriate selections should
be made in the Project Manager through Options > Tag names.

Special characters (! § $ % &/ ()=2B{ } [1\'#+ * ~-_.:, ;) and umlauts can
be used in tag names only if check for IEC 61131-3 conform names is deactivated
through Options > Tag names....

E Checking tag names is based on the rules defined in IEC 61131-3 standard. These
rules allow leading and embedded “ ” characters in tag names but not leading

numbers. Sequences (more than one in a row) of or trailing “_” are not allowed.
Tag names *
Syntax check

Strict tag names
(®) Error on violation
OWarning on viclation

(O Ignore violation

Mame length
(012 Characters
(®) 16 Characters

Cutting long names
O atstart

@ atend

Tag Names.png

Strict tag names
Error on violation
® All tag names must conform to the IEC naming conventions

(defaults).

Warning on violation
@® Tag names that do not conform to IEC conventions are allowed,

but a warning is issued.
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2 Project management Automatic execution of a command with PLC-Open export

Ignore violation
® Tag names are not checked. The selected setting is stored both
in the project database and the CSV export file. This ensures that
the same tag name checking procedure is used each time a project is
either opened or imported (for example, to a different Freelance
Engineering PC).

Name length

12/16 Characters
The length of tag names is limited to either 12 or 16 characters.
Without this adjustment the names have to be changed manually to
get the project checked.

Cutting long names

at start/at end If there is not enough space for displaying the whole tag name, the
name is cut in the display. The complete name can be shown by
using the ToolTip.

2.2.3 Automatic execution of a command with PLC-Open export

¥

From Project Manager, select Options > PLC-Open export...

A Windows command can be automatically executed immediately after the creation of
a * PLC file. Select menu item > Options > PLC-Open export... a dialog appears to
enable a command and associated parameters to be entered.

Select Execute command with PLC export. The specified command will be
executed directly after the creation of a PLC file (through Project menu > Export >
PLCOpen file).

The example below will automatically create a backup of the PLC file:
Command:  xcopy
Parameter: c:\BACKUP\save.plc

Every time a PLC file is created it will automatically be copied to directory
c:\BACKUP\ with the name save.plc.
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2.2.4 Freelance Operations write access on version error

¥

If only the process stations are loaded upon project re-configuration, a version
conflict occurs between the operator stations and the process stations. Disable the
write access from the operator stations if not useful. In special cases and if the
configuration changes made are known, then the write access is possible from the
operator stations.

From Project Manager, select Options > Enable Freelance Operations write
access on version error

Use this menu option in the commissioning phase. Otherwise, ignoring the
version error may cause a system crash on the process station.

2.2.5 High resolution

¥

This option serves as default of a high resolution when creating a new operator
station in the project or configuring group displays. If the presentation of a standard
group display is changed, in the configuration dialog for the group display, select
whether the group display for a Freelance Operations station is to be created with
high or low resolution. Depending on the selection, 6 x 1 or 5 x 2 standard
faceplates can be put together in a group display.

If at this point a tick is set in the actual configuration menu the high resolution is
already set by default. Otherwise select when configuring the group display.

From Project Manager, select Options > High resolution

2.2.6 Start and stop diagnostic server

¥

These options are to be used only by L3 support personnel.

From Project Manager, select Options > Start diagnostic server or Stop
diagnostic server
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2.3 Miscellaneous

2.3.1Freelance Engineering version

Using the menu option Help > About, the dialog described in Starting Freelance
Engineering on page 19 can be opened.

2.3.2 Event log

The Event log is a log which can record operator or editor actions performed in
Freelance Engineering during Commissioning. To perform Windows service, start
the eventvwr.exe file in the directory: <Windows-directory>\system32. Select
Event Log (local) > Application, Freelance events will be displayed. For more
information double-click on an event.

The following events are recorded in a log. For example, loading project objects in
resources with:

*  Date and time (h:min:s) of loading operation

*  Loading state

*  Object number

*  Object type of loaded project object

*  Name of loaded project

*  Name of loaded project objects (task, program list, program)
*  Name of loaded tag names (=function blocks) in this program
Commissioning actions such as:

*  D-PS resource start, Stop, Init/Reset and Boot.

»  Task: Start, Stop, Reset and “Once” (single execution)

2.3.3 License level display

With the I/O counting tool all the I/O components used within a project can be
counted and displayed. For an open project, all the I/Os that have already been used
can be displayed in the hardware manager. This information is always displayed by
means of two horizontal bar graphs in the Status bar of Freelance Engineering:
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*  The upper bar graph represents the ratio between the number of licensed
process stations and the number of process stations configured in the project.

*  The lower bar graph represents the ratio between the number of licensed I/O
components and the number of I/O components configured in the project.

Apart from the size of the bar graph also its color has a meaning: it represents the
resource consumption. The color changes from dark green (0%) through yellow
(50%) to orange (100%). All percentages exceeding 100% are displayed in red. The
exact figures are displayed in a tooltip.

2.3.4 Monitoring of project database

The Freelance Engineering database is constantly monitored. Once a problem is
detected, immediately a dialog appears to close the project. Except for a few
changes, the database can be restored.

To ensure a secure project work for very large Freelance projects, the database
compression can be enabled. This should be carried out starting from a project file
size (*.PRO) of 1.6 GB. If this is required for your project, please contact your local
ABB Service.

2.3.5 Importing a Freelance project of earlier versions

When a freelance project is imported from an earlier freelance version, a message
whether the group displays for Freelance Operations shall be imported with high
resolution or not appears. The arrangement of the faceplates within the group
display is adapted to the new grid by default adjustment. For example, if six blocks
contained in a group display, to which faceplates in standard size exist, previously
these six faceplates were displayed next to one another. With the option “High
resolution” enabled, the sixth faceplate is displaced from the sixth position in the
first line to the first position in the second line.

When this option is disabled the arrangement of the faceplates remains unchanged.
Due to the new formats of the faceplates, only five tags are visible next to one
another in Freelance Operations, the sixth tag becomes visible only by scrolling. If
the operator station is operated with the classical resolution (vertical resolution less
than or equal to 1024 pixels), answer the question with “No”. The width of groups
with six faceplates remains unchanged.
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3.1 General description - Project tree

The project tree provides an overview of the project objects in a project. The
individual elements or objects are structured in accordance with IEC 61131-3.

The uppermost element in a project is the Configuration CONF, which is the sum
of all project objects in a Freelance system.

The first structural level below configuration is Software and Hardware nodes as
shown in the following figure.
E 01 pulp_001
LEo
! @ 01 Software (SW)
[ 02 Hardware (HW)
¥ 02 Pool

Software hardware node_us.png

The software node contains the resources, which represent the various different
stations in a project. The hardware node provides an easy option to access the
Hardware structure (also can be accessed through Menu or Toolbar). For more
information on Hardware structure, refer to Section 4, Hardware structure on page
147.

For the processing of the process there are the D-PS (Process station) resources,
for operation and observation of the process there are the D-OS (Operator station)
resources, and 800XA-AS (System 800xA Aspect server), for interfacing to
external systems there are D-GS (Gateway station) resources, for integrating data
from external systems there is the OPC server (OPC-S) resource.

Data exchange between the process stations is performed by means of lateral
communication. Each process station is equipped with 10 connections for data
exchange with operator stations and gateway stations. If more stations are
configured, then the effective communication links of all the subscribers in a
Freelance system are specified in a separate parameter definition dialog.
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There are also additional structural elements such as the User function block pool
P-FB, the Graphic macro pool P-MAC, and the Common display pool P-CD as
shown in the following figure:

= 01 oven

L—[E o1 Conf (CONF) Object Selection x
—E 01 Software (SW)

B 02 0S2 (VIS)
[ 01 FGRO2
02 FGRO1
[ 03 FGRO3

[E 03 ACOR (EMU

Common display pool P-CD ~
Gateway station D-GS

Graphic macro pool P-MAC

OPC Function block library OPC_FE-LIB

OPC-Server OPC-5

= gé gggsg Operator station D-OS.
" | Process Portal B Config Server - PPB-CS

W01 AQ Process station D-PS

W0z AQ Redundant gateway station D-GS/RED

I8 03 AQ | Redundant process station D-PS/IRED v

04 AC

o5 ad

o6 AQ

W07 Ad

B ot Al Cance!
“— [ 02 Hardware (HW)

@02 Pool
Software node items.png

According to the different tasks of these resources, additional project objects are
available on the next levels for configuration:

Process stations D-PS

Process stations are added with resource types D-PS and D-PS/Red (non-
redundant and redundant stations respectively). Correlation to the physical stations
is carried out in the hardware manager. Here, Process stations (PS) can be selected
for rack systems, AC 900F controllers (AC 900F P, AC 900F, AC 900F L), AC 800F
controllers, AC 700F controllers and FieldControllers (FC) can be selected for
connecting field bus modules.

The execution of user programs within a process station is controlled by tasks.
Within a task the sequence of user programs are defined either by program lists or
by a structure - the sequence flow - that is configured using the Sequential
Function Chart (SFC). While the programs in a program list are run cyclically,
SFC programs are run only for specified periods of time according to their structure.

The user programs within a process station, both under a program list and under a
sequence flow, are created using the IEC 61131-3 programming languages:
Function Block Diagram Language (FBD), Ladder Diagram (LD), Instruction
List (IL) or Structured Text (ST).
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Operator stations D-OS

For operation and observation of the process, the D-OS resources can be selected
for the Operator stations using the Freelance Operations software, while the 800XA -
AS stations can be selected for the Workplace Operator stations.

Standard operating facilities (for example, faceplates), are provided for all known
tags and variables on the Operator stations. In addition, graphic displays, trend
displays, SFC displays and logs can be configured and structured for the Freelance
Operations Operator stations.

Gateway stations D-GS

The gateway stations are added with resource types D-GS and D-GS/Red (non-
redundant and redundant stations respectively). The gateway stations are used to
make data from the Freelance system available to other systems. In principle, all the
data from the system can be read and written through a gateway station. In addition
to each gateway station in a Freelance system, the appropriate server software from
the add-on packages OPC server must also be installed in the network.

For example, a gateway station of OPC gateway type is configured in a Freelance
system, then the OPC server software must be installed on a PC that is linked with
the Freelance process stations on the network.

For each gateway station it is configured which tags and variables are available to
the other system for reading and/or writing through the gateway.

OPC server stations OPC-S

Configuration of an OPC server resource in the project tree enables data to be
integrated into a Freelance system.

According to the configuration of the gateway stations, parameters are defined for
interfacing to an OPC server that determine which data from the external system is
to be integrated into the Freelance project.

OPC function block library OPC_FB-LIB

The OPC function block library OPC_FB-LIB node in the project tree is located
below the software (SOFTWARE) node. The Tag types are arranged in the OPC
function block library node in the project tree. Import the standard library that is
delivered with Freelance system.
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User function block pool P-FB

New classes of block are defined below this project object; these can then be used in
the configuration of the user programs like the function blocks contained in the
firmware.

Common display pool P-CD

Displays and logs set up under this project object must be available on all Freelance
Operations Operator stations. The objects from the display pool are loaded only on
those stations that have access to the process data required in these displays and
logs.

Graphic macro pool P-MAC

Below this element all graphic macros are defined that can be used in the graphic
display.

Project pool

Alongside the Freelance project there is a project object Pool. This project pool can
be used to temporarily store any project components as required. Any unchecked or
unneeded configurations can be stored here and then completed or re-integrated into
the project at a later point in time.

All the project objects are represented in a tree structure. A node is shown in front of
each object. The color of the nodes is used to represent their processing state, and
branches can also be recognized from the symbols. Sections of the project tree can
be compressed as required, and this allows the overall structure to remain clear even
in sizeable projects.

The Freelance Engineering program contains two project processing states,
Configuration and Commissioning. During configuration there must be no link in
existence to the stations in the project. When switching to commissioning, a
network link is established to all configured stations. The configured and
plausibility-checked user programs can be downloaded from the project tree to all
connected process stations, Operator stations and Gateway stations.

The import and export functions that have been implemented can be used to
exchange parts of the configuration with other projects. Checks are carried out when
importing whole and part projects to ensure that all the labels within a project are
unique.
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Configuring the project tree

User Management allows to set different user rights to various user groups to
operate or configure the projects. User can select either Security Lock or Extended
User Management to manage control access for both Freelance Engineering and
Freelance Operations. For more information on User Management, refer to
Freelance Engineering Manual User Management.

3.2 Configuring the project tree

The project tree is used to configure the project objects in a hierarchial tree
structure. The menus described here are only valid for the project tree. The project
structure is generated by selectively inserting the available project objects.

Project Edit

LfuB 04

Explorer

I 1% % |
B 01 exhibition

LB 01 exhibition (CONF]
101 Software (S
@ ot Eﬁc
Eoi FL
mo1
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—@ 02 Trnd (C
—[@ 03 MAC (F
=1 04 Pro (EN
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mo3
W04 .l
[ 05 Pro.Error (TASK) (Once)
[ 06 Pro.Latcsnd (TASK) (Cyclic,T#1s)
[ 07 Pro.LatCRov (TASK) (Cyclic, T#1s)
L@ os os (vis)
@02 Hardware (HW)
E02 Pool
Lo exhi (FB-cLAss)
Configure Project Tree.png

System  Options  Help

IE® =8

Insert above

Insert below Ins

Insert next level

Expand +
Full expand

(Compress

Delete Del
Export block...
Import block...

Import block as redundant...

Search...

3.2.1 Project objects

The junction beside the node shows the processing sequence of the project objects
on the corresponding level. In the case of Tasks featuring different interval times,
the project objects are processed according to their interval time irrespective of their
processing number.
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General project objects

Name Content Description
First line The assigned project name appears here.

(CONF) Configuration The configuration level groups software and hardware
nodes.

(SOFTWARE) | Software The software level groups all resources and the associ-
ated resource objects.

(HARDWARE) |Hardware The hardware object links to the hardware structure

(D-PS or PS, Process Station (PS) | A PS contains the CPU module which processes the

AC 900F P programs configured under the resource. The type of a

AC 900F, PS is defined in the hardware structure by allocating the

AC 900F L, resource to the hardware object.

AC 800F, The short label D-PS indicates that a station has not yet

AC 700F) been assigned in hardware manager to a physical sta-

tion. Following resource allocation, the assigned sta-
tion type is displayed: PS for a rack system, AC 900F P,
AC 900F or AC 900F L for an AC 900F controller,
ACB8O00F for an AC 800F controller, AC700F for an AC
700F controller.

(D-PS/RED or
PSR,

AC 800FR,
AC 900FR,
AC 900FR L,
AC 900FR P

Redundant process
station

A redundant process station contains redundant CPU
modules. The rack system uses two types of DCP 10
CPU modules. A redundant FieldController consists of
two AC 800F. The two controllers are connected by a re-
dundant link and appears the same as a PS to the user.
When a PS is loaded, one of the two CPU modules be-
comes the primary CPU and the other becomes the sec-
ondary CPU.

The short label D-PS/RED indicates that a station has
not yet been assigned in hardware manager to a physi-
cal station. After it has been assigned, the station type
Following resource allocation appears: PSR for a rack
system and AC 900FR / AC 900FR L / AC 900FR P or
AC 800FR for a redundant AC 900F or AC 800F control-
ler.
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Project objects

Name

Content

Description

(D-OS or VIS)

Operator station

An operator station is a resource permitting operation
and observation on a Personal Computer (PC) using the
Freelance Operations program package.

The code D-OS indicates that the station has not yet
been assigned to a physical station. After it has been as-
signed, the station type VIS appears.

(800XA-AS)

800xA Aspect server

A console of the 800xA system can be used as operator
station for a Freelance system. The data of the 800xA
system is centrally stored in the database of an Aspect
server.

The new project tree element 800xA Aspect server
(800XA-AS), representing the configuration database,
must be configured to transfer data to the 800xA system.

(D-GS or GWY)

Gateway station (GS)

A gateway station enables data to be transferred to other
systems through interfaces such as OPC. A gateway
station is also set up to interface to a higher-level pro-
cess control system such as Maestro.

The code D-GS indicates that the station is not yet as-
signed to a physical station in the hardware manager.
After it is assigned, the station type GWY is displayed.

(D-GS/RED or
GWY)

Redundant Gateway-
station

The redundant gateway is only available to interface with
a Maestro UX system. It must be equipped with two type
DCP 10 CPU modules; one of these becomes the pri-
mary gateway, the other becomes the secondary gate-
way.

The code D-GS/RED indicates that the station is not yet
assigned to a physical station in the hardware manager.
After it is assigned, the station type GWY is displayed.

(OPC-S)

OPC server

An OPC server is used to import data from other sys-
tems to the Freelance project through an OPC interface.
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Name

Content

Description

(P-CD)

Common display pool

Displays and logs set up under this project object must
be available on all operator stations. The objects from
the display pool are loaded only on those stations that
have access to the process data needed in these dis-
plays and logs.

Trend displays which are linked with an acquisition block
must be assigned to one specific operator station.

(P-FB)

User function block
pool

New classes of block are defined below this project ob-
ject; these can be used in the configuration of the user
programs like the function blocks contained in the firm-
ware.

(P-MAC)

Graphic macro pool

Below this element all graphic macros are defined that
can be used in the graphic display.

OPC_FB-LIB

Tag library

Library which hosts Tag types.

Pool

“Memory” for implausible project objects or project ob-
jects no longer required for processing, which can be re-
turned to the process if required.
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Project objects

Project objects of a graphic macro pool (P-MAC)

Name Content Description

(MAC) Graphic macro | Graphic display elements can be combined to form macros and
used freely in graphic displays.

(STRUCT) Structure node | Structural element of the operator station. To provide a clearer
overview, the displays and logs from an operator station can be
grouped together with this project element.

Project objects of a D-OS operator station

Name Content Description

(SFCD) Sequential function Structured display presenting a program sequence con-

chart display figured in the Sequential Function Chart (SFC).

(OVW) Overview display Display for the rapid selection of displays and/or logs. Up
to maximum of 4 x 24 displays or logs can be entered in
an overview display.

(GRP) Group display The Group display is a group of several faceplates. It of-
fers the user the possibility of displaying associated tags
in a display.

(FGR) Graphic display Display of freely grouped static and dynamic display ob-
jects generated by the graphics editor.

(TR_D-0OS) Trend display The Trend display is for the graphic display of values
across a time axis. A total of maximum six trends can be
displayed in one trend display.

(TS_D-0S) Time scheduler dis- The Time scheduler display shows the state of a Time

play scheduler and permits its operation. The display con-
sists of a trend area for set point and actual value
curves, a state field and the associated face plate.

(WEB) WEB display When calling up a WEB display in Freelance Operations,

the local WEB browser is started and the link to the con-
figured WEB page is activated.
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Name Content Description

(OPL) Operation log Cyclical, manual, or event-related log containing maxi-
mum of 200 selected variables which are logged within a
configurable text.

(SSL1) Signal sequence log 1 | Logging of system errors, fault messages, switching
messages, operator instructions, and operator actions
with continuous printout.

(SSLN) Signal sequence log N | Logging of system errors, fault messages, switching
messages, operator instructions, and operator actions in
a log file. Printing is possible at the end of logging or
manually.

(DCL_D-0S) Disturbance course Disturbance course log belongs to the state logs. Its pur-

log pose is to log temporal sequences of selected analog
and binary tags.

(REPORT) Excel report A report is configured in Freelance Engineering to ac-

quire one or more samples of a set of variables.

Project objects of a process station D-PS or D-PS/RED

Name

Content

Description

(TASKLIST)

Task list

An object for separating the system tasks and the user
tasks.

(Task)

Task

An object which controls the processing of the subordi-
nate program lists and sequential controllers within the
resource. A distinction is made between cyclical tasks
and those which are processed only once for specific
events. In addition, a default task can be configured for
each resource. This task is always executed when none
of the other tasks is being executed (cyclically or once

only).

(TASK/RED)

Redundant task

All subsidiary program lists and SFCs within this task are
executed redundantly. All tasks can be in redundant for-
mat. All the variables in a redundant task must be written
through the process image mode.
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Project objects

Name Content Description

(SFC) Sequential function This program is generated by using SFC. The assigned

chart program programs are executed using a structure.

(PL) Program list List of Function Block Diagram (FBD), Ladder Diagram
(LD), Instruction List (IL), or Structured Text (ST) pro-
grams, which are executed according to their number in
the project tree. The execution of the PL can be switched
Hoff” or “On”.

(IL) IL program Program which is generated using the IL language.

(FBD) FBD program Program which is generated using the Function Block
Diagram language (FBD).

(LD) LD program Program which is generated using the Ladder Diagram
(LD) language.

(ST) ST program Program which is generated using the Structured Text
(ST) language.

Project objects of a OPC function block library

Name Content Description

OPC_FB- Tag types from the Standard library and/or | Every Tag type contains faceplates

CLASS user defined Tag types
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3.2.2 Inserting project objects

¥

Select the insertion position in the project tree

Edit > Insert above inserts a new object before the selected object on the same
level in the hierarchy

Edit > Insert below inserts a new object under the selected object on the same
level in the hierarchy

Edit > Insert next level inserts a new object one level lower in the hierarchy

Depending on the object selected in the project tree, the associated “Object
selection” dialog box opens.

> Select the required object type and click OK.

3.2.3 Assigning project object names

Object names are assigned in the header of an object. Each object is assigned with a
unique name. All uppercase and lowercase letters, figures and the special character
“underscore” (_) are permitted. An object name can be up to maximum of 12
characters long, with the exception of the resources for which only four characters
are allowed.

The object header can be edited by selecting:
Project > Header...

ﬂ Use the comment editor to produce a free text of several pages long for each
object. This comment can then be output with the project documentation.

Q Project > Comment

3.2.4 Display of project object states

The following states which are generated by subjecting them to a plausibility check
can be detected by displaying the nodes of the individual project objects.

The path is closed; there are no more branches.
El The path is open.
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The path is closed; there are side effects below the displayed level.
There are no more branches.

(Pink) Object has been changed; a plausibility check has not yet
been performed or errors were found during the plausibility check.
Path with arrow: During the plausibility check, objects modified
compared to the previous configuration state were detected.
(Flooded green) Plausibility check completed correctly.

(Flooded red) Plausibility check completed correctly; modified
objects with side effects on the resource were detected. To load
these objects, you must load the resource.

(Flooded yellow) Plausibility check completed correctly; modified
objects with side effects on the task were detected. To load these
objects, you must load the related task.

0 B0l B0

Color settings of nodes

The colors of the nodes are preset and you can modify them in the project tree
Q using: > Options > Color setting...

Color setting *
A Close
Mot checked or incorrect objects
Connecting lines
Project view background (Configuration mode)
Project view background (Commissioning mode) Reset all

Expand (+) and compress (-) signs
Mandatory parameter fields

Drawing footer and header fields ==
Drawing footer parent fields
Task must be stopped for incremental download
Resource must be stopped for incremental download ¥
Color Settings.png
Close Accepts the modified color settings and exits the dialog.

Select color  Opens a Color dialog box to change the color state. Select Define
custom colors >> to compose Custom colors.
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Reset all Resets all changed color settings to a default setting. The following
colors can be set by default:
green Checked and correct objects
magenta Not checked or correct objects
black Connecting lines
black Expand + and compress - signs
red Mandatory parameter fields
green Drawing footer fields
pink Drawing footer parent fields
yellow Task must be stopped for incremental download
red Resource must be stopped for incremental download
red Resource/Task running partially

yellow Current and configured value are different

Reset Resets the currently selected color state to the default setting.

3.2.5 Searching in the project tree

> Edit > Search... > Type a name or a part of a name in the Entry name field >
Q select Search

The name to be searched for is entered either in full or in part in a Search dialog box.
The names of all objects in the project tree are checked. The first object found is
marked in the project tree. If the Search is pressed repeatedly, all objects whose name
contains the character string entered will be found. The search is case-sensitive.

3.2.6 Expand, full expand, compress

To enhance the clarity of the project tree, individual project sections can be opened
or closed. This is done by selecting the nodes ahead of the objects.

Expand

This is only possible if the node is selected with . The node is displayed by one
level

> Select node > Edit > Expand
Or

¥

> Click on selected node
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Full expand
This is only possible if the node is selected with . The node is fully expanded.

> Select node > Edit > Full expand

Compress

Only possible if the node is selected with El The node is minimized to an object.

> Select node > Edit > Compress
Or

> Click on selected node

3.2.7 Moving, deleting objects

Use menus in the project tree to cut, copy, insert or delete single or blocks of objects
and specify paths or sub-paths. An exception to this rule is the project name and the
system tasks. To move objects without the menus use the mouse.

Individual objects

Q > Click on the selected project object

Cut

Removes the object and saves it in the clipboard to insert later.

> Select project object > Edit > Cut

Copy

Saves the object in a clipboard to insert later at another position.

Q > Select project object > Edit > Copy
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¥

0,

Paste

Copy or cut an object, before using the Paste command. If the insertion position is
not permitted, the Paste command in the menu is disabled (highlighted in gray).

> Select insertion position > Edit > Paste

The Paste dialog opens to define the insertion position: Above, Below and, if
required, Level.

Specify a unique name for each object that you copy or paste.

Delete

Deletes the selected objects from the project database. Any objects below the
selected object are deleted along with it if they have also been selected; otherwise
these objects are moved into the pool.

> Select project object > Edit > Delete

You are not asked if you really want to delete the objects if the node is displayed
thus:

[]
If the node is displayed thus El, the delete dialog opens and you are asked:
“Delete object? Programs are moved to the pool?”’

You can undo the delete operation with > Edit > Undo.

You cannot undo a delete operation after you have saved the project.
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Cut and insert (Move)

> Click and hold the mouse button to select object a second time.
> Move mouse to insertion position. @
or not

An icon appears, indicating whether insertion is permitted
permitted ®

Release the mouse button at the required position.

The Move dialog box opens to define the insertion position: Above, Below, and if
required, Level.

Several objects (Block)

The selected objects are placed together in a frame and highlighted (in color) for
further processing.

Blocks can be handled in the same way as individual objects (see above). However,
there is a difference in mouse and keyboard operation.

> Select the object > click and hold the mouse button.
> Move the mouse to the next level (second next level, and so on).

> Release the mouse button at the required position.

3.2.8 Undo

V

> Edit > Undo

Undo only the last action executed.

3.2.9 Exporting and importing blocks

Reuse project sections in the existing project or in other projects by exporting and
importing blocks.
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¥

Export block

> Select block in project tree > Edit > Export block...

Exports the entire content of the selected block to a PRT file which can reload by
using the Import block command. Type the file name in the Export partial project
dialog box. Access to the directory is by default. The previously active directory is
called. The default directory for Freelance Engineering export files is
<FreelanceData>\export.

When exporting a block, if the node in front of the selected object is compressed,

[=]

then while exporting the block all the objects below it are exported
or else
only the selected object is exported.

Import block
> Edit > Import block...

Imports the content of the block from a PRT file that previously generated by using
Import block to the pool. From there, the entire block can be moved or individual
objects to the required position in the project tree. Access to the directory is by
default. The previously active directory is called. The default directory for Freelance
Engineering import files is <FreelanceData>\export.
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When importing a block, collisions may occur at tag and variable names.

E Automatic renaming is controlled through two entries in the Windows registry.
Registry changes are only possible if you have administrator rights. Unqualified
changes of the Windows registry may cause serious system stability problems.

Under HKEY_LOCAL_MACHINE\SOFTWARE\Hartmann & Braun\
Freelance\DigiToo\SETUP you will find the entries “AutoRenameEAM” and
“AutoRenameMSR” with the values O or 1. Value 0 means that names are usually
not changed when importing. Variable names are always retained, tag names only
if there are no collisions. If an imported tag name already exists in the project, the
name of the imported module is extended by ....00. An additional import would
result in ...01, and so on.

If one of the entries AutoRenameEAM or AutoRenameMSR has the value 1, a
dialog box is opened during importing, asking you whether the names concerned
must be changed.

If the answer is yes, the names are extended by ...00. An additional import would
result in ...01, and so on.

If the answer is no, variable names are retained, tag names are removed if
collisions occur in the existing project.

By retaining the names in imported project sections, it is easy to link several
project sections.

E If 16 character tag names are used in a project but only 12 character tag names
are set in Freelance Engineering, the tag names will be cut at the beginning or
end.

After an import, the imported variables are not allocated to a process station!

Import block as redundant

Q > Edit > Import block as redundant...

This function corresponds to the Import block menu item. In the import, all
resources and tasks are converted into redundant resources or tasks. Access to all
global variables in the imported programs can optionally be converted to an access
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through the process image. This menu item is used to make existing projects
“redundant”, in that the corresponding resources are exported as a block, deleted,
and then imported again.

3.2.10 Pool for unneeded objects

The pool is a “memory” for incorrect project objects or for project objects no longer
required in processing and which you may want to return to the process. The
individual programs or entire structures can be saved. The processing options in the
pool are identical to those in the higher-order process level.

If the objects are imported into the project, they are saved in the pool and must be
moved them from there to the required resource or task.

3.2.11 Access rights and user groups

In the project tree, access rights for editing or modifying can be permitted to the
individual or several project objects simultaneously in an Operator station. This
determines whether a Freelance Operations user can only view or also operate the
specified displays. The same applies to logs or trend displays.

In the same way as displays and logs, access rights can be permitted to tag names in
the tag list.

If User Management is enabled, user can select to manage the user access via
either Security Lock or Extended User Management. Security Lock is installed
automatically during the Freelance installation, user can create the users and
groups in the Security Lock interface. And for Extended User Management, it
includes login Freelance via either Use Local Account or Use Domain Account.

For more information on User Management, refer to Freelance Engineering
Manual User Management.

Access rights to Freelance Engineering
The following access rights are available.
No access The user cannot configure or commission the project.

Configure The user can configure the project.
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Commission The user can execute all commissioning functions such as load user
program sections or modify parameters.

E If Security Lock is enabled to manage the user access, up to 16 user groups with
maximum 1000 users for each group are allowed.

This definition applies to each project which is processed on the corresponding
Freelance Engineering PC. Refer to Freelance Engineering Manual User
Management for detailed information of user rights modification.

Access rights to Freelance Operations via User Management

The following access rights are defined for Freelance Operations for the installed
user groups:

Q > Edit > Access rights
Edit access rights for selected objects *
Group Visualize Operate
DADMIN -
Cancel
DCOMM O
Inherit
DCONF O
FPropagate
DEXT O
ENG
Engneers
Access Rights.png
No access [ ] The user cannot operate or observe on the operator station.
Visualize M The user may open displays and logs but not operate them.
Operate M The user cannot only open displays and logs but also operate
values, states of visualized variables and tags.
Inherit Inherits the access rights setting from the higher-order objects.
Propagate Propagates access rights to all lower-order objects.
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User groups

The user groups on the engineering station (local station) can be assigned to target
stations in the project tree. A target station in this case means all operator stations in

the project.
Q > Edit > User groups
Configuration of access groups *
Groups on local station: Groups on target station(s):
ADMIN DADMIN
ENG DCOMM
GUEST DCONF
DEXT
-2 ENG
Engneers
GUEST
Add
Del
Canc
User Groups.png
> Adopts the selected group at the local engineering station for the
operator stations.
>> Adopts all the groups in the local engineering station for the
operator stations.
Add Adds a new user group for the operator stations.

ﬂ User groups assigned to target stations in the project tree must also be made
known to each operator station using User Management.

Del

Deletes User group from the selected operator station.

ﬂ At the operator station (Freelance Operations), only the user’s name of the access
rights in the Status bar is displayed. The user’s actions are logged in the signal
sequence log.
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3.2.12 Display target stations

In Freelance Engineering, the graphic display in the Common Display Pool (CDP)
can be assigned to each operation resource, and be downloaded to the Freelance
Operation stations.

Through Display Target Station Setting dialog, user will be able to assign individual
displays available in CDP to specific Operation station.

Q > Right click on graphic display in CDP > Display target station...

User can assign the FGRs to the OS by ticking the checkbox or unassign the FGR by
leaving the checkbox unchecked. Select all means assign all the FGRs to every
Operator station, while unselect all means assign no FGR to Operator station.

Ell exhibition = "Nam(: -~

[ 01 exhibition (CONF)
=101 Software (sw) Display Target Station Setting
[=mEoL os3 (vis -
01 FGRY Displays o0s3* |
[ 02 FGR3| | [FGRr1
[ 03 FGR7,
Fsmoz osz (vis) || EoR2
Moz os1 (vis) ||FOR3
(—E o4 cop (P-cl| |FGR4
—I@ 01 Logl | |/FGRS
—M 02 FGRL
— 03 FGR2
— 04 FGR3
— 05 FGR4
—M 06 FGRS
[ 07 FGRG
—E o5 P-FB (P-Fl
—Eor pL(F
|:- 01 A
moz A
—E 02 PLS

(=]
W
N
=

DEEEEE
[=]

NENEEE|P

NEEEEEE

[SHSHSHSHESAS|

FGR6

t:ﬁig | ExporttoExcel || Check ok || cancel
Lmo: Fv (H

|:- 0 A
02 Py
—@ 06 Trnd (GWY) '_T']Ax522737u
Display Target Station.png

The Operation Station (OS) which marked with a “*” after OS name is a lite version
0OS, and it supports up to 5 FGRs, including the FGRs under lite OS node.

At Display Target Station Setting dialog, if user assigns a 6th FGR to the lite OS, a
dialog will pop-up as “The amount of assignable Free Graphic Display has been
exceeded. Only 5 Free Graphic Displays can be assigned.
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And under OS node, user won’t be able to insert FGR if the total FGR number
reaches the limit of 5 for a lite station. Error shows “The limit of Free Graphics
(FGR) supported by a Freelance Operations Lite Station has been reached.

During the lite station configuration, if user ticks the checkbox of Exclude FGR
from CDP, all the FGR assignation in Display Target Station Setting will not be
counted. As a result, even if the FGR number exceeds the limit of 5 FGRs, no
error shows when carrying out the plausibility check.

After assigning FGRs to the specific Operation Station, user needs to check the
configuration under Conf node. For each OS, check if it can access the D-PS
resources which have variables and tags allocated to. Plausibility check passes if
access is allowed. Otherwise, error will pop up, saying “The Variable xxx allocated
to D-PS yyy is not assigned to D-OS zzz” or “The Tag xxx allocated to D-PS yyy is
not assigned o D-OS zzz”.

> Right click on CONF Node> Edit...

B 01 exhibition
L@ 01 exhibition (CONF)
[E 01 Software (SW)
B 01 0S3 (VIS)

Communication configuration

Switch-over fime

M 01 FGRY (FGR) @) whole system 45 5
[ 02 FGRS (FGR) -
[ 03 FGR7 (FGR) _Jindividual (in seconds)
02 0s2 (VIS)
W03 0s1 (VIS) | os3 | os2 | os1 | tmd | op |
El 04 CDP (P-CD) Pro (5/10)

lE- 01 Logl (SSLN)
[ 02 FGR1 (FGR)
W03 FGR2 (FGR)
CONF Configuration.png

The settings of display target station can be exported to csv file via Export to Excel
button. After pressing Export to Excel button, a dialog pops up to let users specify
the exported file path. In the exported Excel, “1” means FGR is assigned to the OS,

“0” means FGR is unassigned.

3.2.13 Area definition

A name with up to 16 characters can be assigned to all plant areas. If no dedicated
names are specified, the plant areas will be designated “Area A” to “Area O”. In the
tag list, plant areas are always described with their long names, while during filter
selection in Freelance Engineering, the abbreviations “A” to “O” are displayed
together with the long names. In Freelance Operations with the new user interface,
the used plant areas are always displayed with their long names. In the classic user
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interface, the short designations of the plant areas are still used due to restricted
space.

Q > System > Area definition...

Area definition *

Area Name ! OK 1

Syste... Systemn Area
No Area
Area A
Area B
Area C
Area D
Area E
Area F
Area G
Area H
Area |
Area J
Area K
Area L
Area M
Area N
Area O

Cancel

OZ T rARSS " IoTmmoom®=>

Area Definition.png

No names can be changed in the first two lines.

In Freelance Operations, all messages originating from the system are combined
under “System”. Measuring points not assigned to any area are combined under “No
area’.

The first column of the following lines lists the possible areas from A to O to which
new names can be assigned.

> Double-click the area > Edit name in the second column (maximum 16
Q characters).
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3.3 Configuring the project objects

When a new object is added to the project tree, assign a name to the object and, if
required, a short comment. These parameters can be modified later in the menu.
Depending on the object, additional information is displayed as follows:

*  Type of object

e Version (date, time of creation or last modification)
*  Number of subordinate objects

*  Processing sequence

Drawing header or footer for all objects can be defined. For more information on
drawing header or footer, refer to Section 6, Documentation on page 259.

Q > Select project object > Project > Header...

3.3.1 Configuration (CONF)

The Configuration object summarizes information related to the entire user
program, and all subordinate project resources. The configuration contains all the
station resources (process, operator and gateway stations) along with the user-
defined function blocks pool, OPC Function block library and the global display
pool.

The communication links of all stations of the Freelance project can be configured
at this project object/or within the hardware manager.
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Configuration (CONF)

Cenfiguration CONF *
Name:
Version: 11/13/2017 15:20:59 Cancel
MNumber of resources: 2 Drawing header
Faceplate arrangement strategy Drawing footer
@ Cascade Timezone
[JAccess
O Tiled
Short comment
Conf Header.png
Name Maximum 12 characters
Version Date and time of object creation or modified

Number of resources
Number of resources configured in the project tree

Short comment
Maximum 159 characters

Faceplate arrangement strategy
If several faceplates are shown on a Freelance Operations station,

they can be arranged in tile or cascade mode. The default setting for
all Freelance Operations stations is defined.

Access Configuration whether the Freelance Operations user is allowed to
switch the faceplate display mode between cascade and tile.

Drawing Header/Footer
Refer to Section 6, Documentation on page 259.

Timezone Set the time zone and daylight saving time for the whole project.
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Set Time Zone X

(UTC+01:00) Amsterdam. Berlin. Bern, Rome. Stockholm. Vienna w2

autormnatically adjust daylight saving time

Set Timezone.png

The dialog for setting the time zone and daylight saving time is structured in the
same way as the Windows dialog.

The time zone of Freelance Engineering may be set differently from of the time
zone setting in the Windows operating system. To activate the local (i.e. different)
time zone in the Freelance project, the time zone must be selected in the CONF
node of project tree.

The selected time zone in Freelance controllers differs from the Freelance
Engineering project and Windows operating system. The Freelance Engineering
project displays the “version error” during the plausibility check. All controllers
including the controller coldstart must perform a “load whole station” plausibility
check (refer to Load whole station on page 237). The gateways and Freelance
Operations require a “load changed objects” plausibility check to align to the new
time zones (refer to Load changed objects on page 239).

3.3.2 Configuring the hardware and software nodes

The hardware and software nodes are configured below the CONF node.
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Configuring hardware node

To insert the hardware node, proceed as follows:

> Select CONF node > right-click to insert the next level

¥

The Object selection dialog box appears as shown in the following figure.

Object Selection X

Software

Cance!

Insert Hardware.png

> Select Hardware in the Object selection dialog box > click OK

¥

The hardware node is added below the CONF node.

Plausibility check of hardware node will display the errors of the hardware

ﬂ structure.

The Hardware node is only an option. Double-clicking on the node the hardware
structure can be reached. Alternatively the hardware structure can be reached
through the toolbar or the menu bar. For more information on hardware structure,
refer to Section 4, Hardware structure on page 147.

Configuring software node

To configure software node, proceed as follows:

> Select CONF node > right-click to insert the next level.

¥

The Object selection dialog box appears as shown in the following figure.
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Object Selection *

Hardware

Cancel

Insert Software.png

Q > Select Software in the Object selection dialog box > click OK.

The software node is added below the CONF node.

3.3.3 Resources

The first structural level below Software node is formed by the resources, which
represent the various different stations in a project. For the processing of the process
itself there are the D-PS (Process station) resources, for operation and observation
of the process there are the resources D-OS (operator station), and 800XA-AS
(800xA Aspect server), for interfacing to external systems there are D-GS
(Gateway station) resources, for integrating data from external systems there is the
OPC server resource.

Data exchange between the process stations is performed by means of lateral
communication. Each process station is equipped with 10 connections for data
exchange with operator stations and gateway stations. If more stations are
configured, then the effective communication links of all the subscribers in a
Freelance system are specified in a separate parameter definition dialog box.
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There are also additional structural elements such as the user-defined function
blocks pool P-FB, the graphic macros pool P-MAC and the Common display pool
P-CD.

The resources in the project tree are assigned in the hardware structure of a

E station. Use the network configuration (menu item in the hardware structure:
Hardware structure > Network) to set the IP addresses and resource IDs. They
are accessible through the Control Net on commissioning. Also refer to Section
4, Hardware structure on page 147, Network configuration on page 200,
Resource allocation on page 187 and Section 5, Commissioning on page 215,
Loading the project on page 236.

It is also possible to configure more than one resource on a PC. For example, a
D-OS resource and an OPC Server can be operated simultaneously on the same PC,
provided these two resources have different resource IDs so that they are
addressable by the system.

3.3.4 Process station

Process stations (PS) are added with resource types D-PS and D-PS/Red (non-
redundant and redundant stations respectively). Correlation to the physical stations
is carried out in the hardware manager. PS can be selected for rack systems, AC
900F controllers (AC 900F, AC 900F L, AC900F P), AC 800F controllers (AC
800F) and AC 700F controllers (AC 700F) can be selected for connecting Fieldbus
modules. The network addresses and resource IDs of the stations are also defined
within the hardware manager, and in commissioning mode the configured program
modules are loaded from the project tree into the relevant stations. Refer to Section
4, Hardware structure on page 147, Network configuration on page 200, Resource
allocation on page 187, Section 5, Commissioning on page 215, Loading the project
on page 236 and Commissioning procedure on page 218.

The execution of user programs within a process station is controlled by tasks.
Within a task the sequence of user programs are defined either by program lists or
by a structure that are configured using the sequential function chart. While the
programs in a program list are run cyclically, sequential function chart programs are
run only for specified periods of time according to their structure.
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¥

The user programs within a process station, both under a program list and under a
sequence flow, are created using the IEC 61131-3 programming languages FBD,

LD, IL or ST.

> Select object in Project tree > Project > Header... or double-click

Configuration: Redundant process station D-PS/RED

Resource error behavior

Automatic error handling [ Reset on fatal error

Resource behavior on unrecoverable task error
®) Continue with not affected tasks

(@] Stop in safety state () Reset resource:

Resource restart behavior

DStop on cold start DStop onwarm start

Max. power fail time for warm start l:l

Communication

Boot priority of the secondary:
Adjust priority of HW cbjects
Toggle timeout for fieldbus inputs TH300ms

Global variables: 32 ~ | KByte Show

Short comment

Shorttext: | | Gancal
Version:  11/13/2017 15:47:32 Drawing header
Mumber of tasks: 8 Drawing footer

Network buffer: 0 KB
Interface objects: 0

Redundancy
Max. redundancy memory: 32788 Byte

ey

Name

Pprocess Station Interface.png

Name Maximum four characters
Short text Maximum 12 characters
Version Date and time of object creation
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Number of tasks

The number of tasks configured for this resource

Resource error behavior

Automatic error handling

When error correction is on, errors occurring in the user program at
run time (for example, a division by zero) are automatically
corrected. For more information, refer to Engineering Manual
Process Stations, Automatic Error handling for the task.

Reset on fatal error

If an internal error is detected in the sequence while the user
programs are being processed in the resource, the CPU module will
suspend processing. In the case of a non-redundant system, the
outputs revert to the configured safety values, and the Failure LED
flashes on the CPU module. This parameter allows you to set the
CPU module to exit from this type of error state after 10 seconds by
means of a cold start.

Resource behavior in case of unrecoverable task errors

The radio buttons are used to define the process station behavior in
case an unrecoverable error occurs during the runtime of a user
program (for example, division by zero without activated error
correction).

Continue with not affected tasks

Only the task containing the user program with the error will be put
to the state “not executable”. All other unaffected tasks continue the
program execution. This behavior is compatible to the task behavior
of previous Freelance versions. This selection is the default setting.

Stop in safety state

The station reverts to the safety status to prevent the output of
inconsistent data to the process through unaffected tasks. The CPU
module suspends processing, the outputs of the I/O modules revert
to their preset safety values (this holds for rack modules as well as
for fieldbus modules). For redundant process stations, there is a
redundancy switchover. A manual reset is required to resume
operation of the stopped station.
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Reset resource

The procedure for leaving cyclically entered safety state in AC
900F and AC 800F controllers:

Press Run/Stop button to stop, perform controller reset through
Reset button or power cycle. Controller performs restart and enters
Stopped state. Load corrected configuration to the controller and
press Run button to enter Run state.

The procedure for leaving cyclically entered safety state in AC
700F controller:

Power off the controller, press Run button and hold it to Power on
again. Controller performs restart and enters Stopped state. Load
corrected configuration to the controller and press Run button to
enter Run state.

The station is reset to safety status. For a redundant station, there is
a redundancy switchover. The station with the error is reset and
automatically reboots after 10 seconds. Depending on the error
type, rebooting is done either through cold start or through an
initialization of the station.

Resource restart behavior

If the station is reset either manually or automatically, it will first
start to reboot. In case this should be impossible (for example, due
to a corrupt configuration), the station will delete its entire
configuration and wait in the initialization state for a configuration
to be loaded. If “Reset Resource” is configured, the post-restart
behavior is predicted based on the LEDs.

State Failure/ERR LED |Run/Stop LED
Fatal error Flashing red Flashing green
Stop on cold start en- | Off Steady red
abled

Stop on cold start dis- | Off Steady green
abled
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Stop on cold start
After a cold start, the resource does not switch automatically to the
‘running state’; it remains in the ‘cold start stopped’ state before
computing the cold start task, and must be started from Freelance
Engineering.

Stop on warm start
After a warm start, the resource does not switch automatically to the
‘running state’; it remains in the ‘warm start stopped’ state before
computing the warm start task, and must be started from Freelance
Engineering.

Max. power fail time for warm start

If the power fail time of the controller is above the configured value,
the controller will boot with a cold start. If it is below or if no time
is configured, the controller will boot with a warm start.

Communication
Communication management parameters. Every communication
link requires internal system resources such as additional memory
or system objects.
For AC 800F and rack-based process stations you can also set the
Network buffer and Interface objects boot parameters. For more
information refer to the Engineering Manual Process Stations.

Redundancy  This information is available only for redundant resources.

Max. redundancy memory
Maximum amount of memory in bytes that the project requires for
the transfer of redundancy data.

Boot priority of the secondary
To synchronize a redundant station, the bootstrapping of the second
(secondary) CPU is initiated by the first (primary) CPU. This
procedure is performed ‘simultaneously’ with the execution of the
configured programs. This parameter controls the division of CPU
utilization between normal program execution and bootstrapping
the secondary. The higher this value is set, the more quickly the
redundant process station will reach the state sync, and the more
significantly normal program execution will be affected.
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Adjust priority of HW objects

The objects configured in the hardware structure balance their
redundancy data by means of a special mechanism. This parameter
is used to specify the division of CPU utilization between normal
program execution and this data balancing.

Toggle timeout for fieldbus inputs

Following a redundancy switchover, the new initial data of the
linked Fieldbus devices are acquired. The time required for this
depends on the devices that are connected and the transfer rates
used. This parameter determines the maximum length of time that
the system must wait for a new data. After the amount of time set
here has passed, program execution will be initiated regardless. If
not all of the data is successfully re-acquired, a system message will
be generated.

Global variables

Size
Show

Refer to Section 5, Commissioning on page 215, Show global
variables on page 228.

Currently 64 kilobytes

Shows the memory assignment of the resource

Short comment Maximum 159 characters

Drawing header and footer

Refer to Section 6, Documentation on page 259 and Documentation
on page 137.

3.3.5 Operator station D-OS

The D-OS resource is provided for operation and observation of the process by an
operator station using Freelance Operations software. Operator station assigned to a
physical station is indicated by the code VIS.

Standard operating facilities (for example, faceplates), are provided for all known
tags and variables on the operator stations. In addition, graphic displays, trend
displays, SFC displays, WEB displays, logs, and reports are configured and
structured for the Freelance Operations operator stations.
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External process stations are time-synchronized by an operator station.

¥

Configuration: Resource D-05

Short text ‘ Operator

Version:  08/28/2017 11:07.48
Mumber of displays: 22

D-0S password

Diag. password:

Display ycle e
Flash. rate: T#500ms

Lite Station
[(Thisisa Lite Operator Station

Number of FGRs: 1
Max. FGRs: unlimited

Overview display
®ow OFGR

Default picture type:

Ext time server

x

Cancel
Drawing header
Drawing footer
Change D-0S password
Change diag. password

Configure monitor

Exclude FGR from CDP

JEnable IP address 1:

IP address 2:

IP address 3:

[¥] Control Aspect enable

Extended diagnostic
Wide screen

Short comment

OS Interface.png

Name
Short text

Version

Maximum four characters.
Maximum 12 characters.

Date and time the object was created.

> Select operator station object in Project tree > Project > Header...
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Number of displays
Number of displays and logs configured in the resource.

D-0OS password
Type a password that allows the operator to exit from Freelance
Operations. If no password is specified, any operator can close
Freelance Operations.

Diag. password
Type a password that allows the operator to switch to the Freelance
Operations diagnostic mode. If no password is specified, the default
password “diag” can be used to switch into diagnostic mode.

Configure monitor
Configure monitor button is the configure entry for Quad Monitor
which allows user to select specific display types on up to four
monitors. Please be noted that the configured monitor number
should be no more than the licensed monitor number in f2k.key.

Display cycle time
The display cycle time determines the frequency with which the
data in the message page, system display and the faceplates on the
operator station is updated.

Flash rate The frequency with which flash colors are updated in the displays.
Lite Station

This is a Lite Operator Station
Lite Operator station supports up to 5 FGRs. If the FGRs in OS and
Common Display Pool exceed the limitation of 5 FGRs, the
plausibility check will fail with an error saying “FGR number
exceeds the limit of FGRs supported by a Freelance Operation
Lite”. Check the checkbox if user is using a lite Operator Station.

Exclude FGR from CDP
With this option checked, the FGRs in Common Display Pool
(CDP) will not be counted into the 5 FGRs limitation.

Numbers of FGRs
It displays the current total number of FGRs in both OS and CDP.
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Max. FGRs
The maximum FGRs supported for Lite Operator Station.

Overview display

ovw ® The configured overview display is displayed as an overview
display in Freelance Operations.

FGR ® A graphic display is shown as overview display in Freelance
Operations. Enter the name of the graphic display directly or select
from the list.

Default picture type
A certain default display type or <no> default display type can be
selected for each operator station. If no default display type is
assigned in the display access, the display assigned to this type is
used as default display.

Ext. time server
External stations with IP addresses 1/2/3 are time-synchronized
through the operator station.

E Refer to External timer server on page 133.

Enable Switch on time synchronization

Control aspect enable
The use of the control aspect of a tag, or to display the step or
transition program in SFCs can be set in the resource header per
Freelance Operations station.

In addition to the OPC server (or Trend server), the Control Aspect
requires the current CSV file of the project. The Freelance

Engineering generates the current CSV file in the background when
the plausibility check is initiated from the uppermost project node.

In case of large projects, the time required to generate a CSV file
may no longer neglected. For that reason the generation of CSV
files is connected to the plausibility check of the project node. For
example, if the plausibility check is started from CONF node, no
CSV file will be generated.
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During commissioning, several plausibility checks can be initiated
from the CONF node - or deeper - and only occasionally, but at least
once in the end, from the project node. The generated CSV file is
loaded to the Freelance Operations PC with the download to the
Freelance Operations station.

Extended diagnostic
The “Extended diagnostic” option is selected to display the
extended DTM information in Freelance Operations when
diagnostic mode is selected in system display.

Wide screen  Here, “Wide screen” can be selected as default setting on project
level. If a new operator station is then created in the project, “Wide
screen” will automatically be preset. If a new group display is then
created under this operator station, “Wide screen” will also be
automatically preset for this group display.

Short comment Maximum 159 characters

Drawing header and footer
Refer to Section 6, Documentation on page 259 and Documentation
on page 137.

3.3.6 Gateway station

The Gateway stations D-GS are used to make data from the Freelance system
available to other systems. All the data from the Freelance system can be read and
written through a gateway station. In addition to each gateway station in a Freelance
system, the appropriate server software from the add-on packages OPC server and
Trend server must be installed in the network.

For example, if a gateway station of OPC gateway type is configured in a Freelance
system, then the OPC server software must be installed on a PC that is linked on the
network with the Freelance process stations.

For each gateway station it is configured which tags and variables are available to
the other system for reading and/or writing through the gateway.

Correlation to a physical station is carried out in the hardware structure. An
assigned gateway station is represented by the label GWY. In the course of
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commissioning, the data specified is made available to the other stations by loading
the gateway station.

Refer to Section 4, Hardware structure on page 147, Network configuration on page
200 and Resource allocation on page 187, Section 5, Commissioning on page 215,
Loading the project on page 236 and Commissioning procedure on page 218.

> Select Gateway station object in Project tree > Project > Header... or double-

Q click.

Configuration: Gateway station D-G5 X
Short text: | | Cancel
Version: 111372017 15:56:36 Drawing header
Type of Gateway
Tos OPC Gateway - Drawing footer
Access rights ...
Port No:
Ext time server
[JEnable

IP address 1:

IP address 2:

] Reset on fatal error

Short comment

GS Interface.png

Name
Short text

Version

Type
DCP

Maximum four characters
Maximum 12 characters
Date and time of object creation

Type of gateway. The following gateway types can be selected:

A DCP gateway is used for interfacing to the Maestro UX process
control system. It runs on a DCP02 CPU module and is installed in
one of the process stations. Only the gateway type DCP can be
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assigned to a redundant gateway resource, and two DCP10 CPU
modules must be used.

OPC An OPC gateway is required to implement a link to another system
through the OPC interface. This runs on the PC on which the OPC
server software is installed. A redundant interface can be achieved
by configuring two OPC gateways in the project tree.

TRN A TRN (trend) gateway is required when trend displays are used in the
system without trend data acquisition (refer to Freelance Engineering
Manual Operator Station Configuration). The Trend server
software must be installed on the PC.

UNI A UNI gateway is required if data from a Freelance system are to be
made available through Data Message Application Interface (DMS
API).

Ext. time server External stations with IP addresses 1/2/3 are time-synchronized
through the gateway station.

E Refer to External timer server on page 133.

Reset on fatal error
If an internal error is detected in the sequence while the user
programs are being processed in the resource, the CPU module will
suspend processing. This parameter allows you to set the CPU
module to exit from this type of error state after 10 seconds by
means of a cold start.

Short comment Maximum 159 characters

Drawing header and footer
Refer to Section 6, Documentation on page 259 and Documentation
on page 137.

Access rights of a gateway
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Configuration: Gateway X
Readonly: O
Access Cancel
Read Write | Connection|
P5_1 = O =
P51 El ] &
Pro [] ] ]
Default access rights
for new variablesitags
Read Write
@) All stations O Connected stations only
Gateway Access Rights.png
Readonly M The gateway can access the process variables only in read-only
mode. Any attempts to write to process stations and to variables and
tags are ignored.
Access For each process station already configured in the project, the type

of access (read-only or read/write) is specified. If a process station
is configured here as read-only, any write accesses to the variables
and tags are ignored. If read-only mode is specified for the
complete gateway, this overrides any write access defined here.

Default access rights for new variable/tags
All newly-installed variables and tags are assigned by default the

access rights configured here for this gateway.

through the process image. This results in the values of these variables not being
capable of redundancy. If these variables are used in a redundant task they must

be mirrored to other variables.

@ Variables that are written through a gateway may not be written simultaneously
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The access rights to variables and tags are organized hierarchically:

- The prerequisite for communication between the process station and the
gateway station is that this is permitted in the communication configuration
dialog.

- The configuration of the gateway access rights configures whether only read or
read and write accesses are possible.

- In the station view it is possible to configure for each individual variable or tag,
whether it can be read and / or written over the gateway. It should be noted that
the configuration of the gateway access rights is leading. E.g. if a variable is
configured for read and write (RW) access, but in the gateway access
configuration only read is permitted, this variable can only be read.

Communication configuration

Switch-over time

(®) whole system 45 s

O individual (in seconds)

1ST1 | Gwyi | TRN1
PS1 (3/10)
pPS2 (2/10) _ O [
| Name: OPC1
| She Configuration: Gateway
Variables Tags x|E
| Verg
o
G®EE % v
| Ty Readonly: O @| °\| B8 X
| Tups Name GWY1 TRN1
Aocess I
(| o Read Write Connection| | ~1-q IRW R
g [BSO ] T, e =
PS02 ]
I g @ Edit station access for selected variables
Real
Real
Read Write
STRI
Gl
STR TRN1 ] ]

CommunicationConfiguration_us.png
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3.3.7 System 800xA Aspect server 800XA-AS

System 800xA Aspect server can be used as operator station for a Freelance system.
The configuration data of System 800xA Aspect server system is centrally stored in
a database. The project element 800X A-AS, representing the configuration
database, must be configured to transfer data to the 800xA Aspect server system.

Configuration: System 800xA Aspect Server - 800XA-AS X

Name: [coma
Shorttext \ \ Cancel

Language: English (United States) b
Short comment
B800xA Aspect Server.png
Name Maximum four characters
Short text Maximum 12 characters

Computername Name of the PC in the network containing the 800xA configuration
database.

Projectname  Name of the Operator workplace project into which this Freelance
system shall be integrated.

Language Select the language of installation for the Freelance project, usually
the language of the 800xA system.

Short comment Maximum 159 characters

3.3.8 Operate connectivity server

The database of the 800xA system is configured with the project object Aspect

server (800X A-AS). The connectivity servers (real-time data acquisition systems),
are available in the system as data connection. This data acquisition software does
not normally run on the same computer on which the database is installed. At least
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one Freelance Connectivity server (800F-CS) element must be configured below a

800X A-AS element.

Configuration: System 800xA Connectivity Server - 800XA-C5
Hame: FievE

Short text:
PFrimary Connectivity Server

Secondary Connectivity Server

Gateway:

Computemame; RevE_C5_2

Gateway: G2

Short comment

=
——

Drawing header
Drawing footer

Adjust

ConnServ_us.png

Name Maximum four characters
Short text Maximum 12 characters
Primary/Secondary CS

Computername Name in the network of the PC which has the Connectivity server
software for a Freelance system.

Gateway 1/2

Enter the name of a type-OPC gateway station or select from a list

after pressing the F2 key. A second OPC gateway only needs to be
entered if a redundant link is to be established.

Adjust

The configuration of the second gateway is matched with the

configuration of the station entered under Gateway 1. Any access
rights previously set up for this gateway will be lost.

Short comment Maximum 159 characters

3.3.9 OPC server (OPC-S)

The OPC server node is used to configure third party OPC servers in the Freelance
system. The following parameter dialog box is used to configure the OPC-S node in

the project tree.
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Configuration: OPC-Server OPC-5 X

Name: Eﬁﬂ | OK
Short text | | Cancel
Version: 1111312017 16:14:35 LELmpEELE

Drawing footer
OPC server: 9

(Legacy address of OPC Server) METT TETTT

Configure Pattern
Location

Port No.:

Short comment

OPC Interface.png

Short text Maximum 12 characters

Version Date and time of object creation

Location Specifies the computer on which the OPC software is installed.
Computer Name of the computer where OPC server is running.

Port No Port of the computer.

Short comment Maximum 159 characters

Drawing header / footer
Refer to Section 6, Documentation on page 259.

Alarm mapping

Freelance Engineering provides an option to map the attributes of the OPC AE
Items to the Freelance system attributes.

Specify the OPC AE severity Range to be mapped for each Freelance priority. The
range can be defined in the columns Start of OPC range and End of OPC range as
shown below.
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Alarm Mapping
Alarm Severity (Range 1- 1000}

Freela.. OPCS5.. OPCS.. ~
System 1 901 1000

System 2 801 goo

System 3 701 800

Proces.. 501 700

Proces.. 301 500

Proces. 101 300 -
Alarm Attribute.

Freelance Attribute OPC Standard Attribute

Tag name <default>

Short text <default>

Long text <default=

Message text <default>

Limit type <default=

Dimension <default>

Value <default>

o

Alarm Mapping.png

Alarm severity

Freelance priority levels
The following priority levels are available in the Freelance system
for grouping of OPC severities.

Priority level | Message type Comments
S1-S3 System message | System messages have the highest priori-

ty level and are subdivided into three mes-
sage groups S1-S3

1 Fault message Messages of this type are used to indicate
faults. For example, Alarm limit setting be-
ing violated

2 Fault message “
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Priority level | Message type Comments
3 Fault message Messages of this type are used to indicate
faults. For example, Alarm limit setting be-
ing violated
4 Switch message | Messages of this type are used to indicate
switch events. For example, valve
open/closed.
Start of OPC range
Lower limit of severity range
End of OPC range

Upper limit of severity range

Alarm attribute

This property is used to map the OPC alarm attributes to the Freelance attributes.
OPC server provides the following standard attributes for each OPC item:

Category
Condition
Sub condition
Message text

Source path

These attributes are available for mapping to Freelance Alarm attributes.

The constraints on the Freelance alarm attributes must be considered while
mapping the OPC alarm attributes.
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Alarm Mapping

Alarm Severity (Range 1- 1000}

Freela.. OPCS..

System 1 901
System 2 801
System 3 701
Proces.. 501
Proces.. 301
Proces.. 101

OPCS..
1000
800
800
700
500
300

Alarm Attribute

Freelance Attribute
Tag name

Short text

Long text
Message text
Limit type
Dimension

Value

OPC Standard Attribute

‘Sub-condition

o

Alarm Mapping Attribute.png

The Freelance alarm attributes are as follows:

Tag name

Short text

Long text

Message text

Limit type

Dimension

Value

From OPC standard attribute list box, select the OPC attributes for mapping to each
of the Freelance Operations alarm attributes. In addition to the OPC alarm
attributes, two more options: <default> or <empty> can be selected.
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The default values for the Alarm attribute mapping are as follows:

Freelance alarm attribute | Default mapping
Tag name <default>

Short text <default>

Long text <default>
Message text <default>

Limit type <default>
Dimension <default>

Value <empty>
<default>

If <default> mapping for an attribute is selected, depending on the OPC item
definition in Freelance (that is Tag, Variable, others), corresponding fields are
mapped as shown in the table below:

OPC item defini-
tion > Freelance

Tag-Alarm
(AE item is used in a tag instance)

Variable-Alarm
(AE item string is used as a

Free-Alarm
(AE items string is

attributes DA item string in a variable) used nowhere)
Priority Severity mapping Severity mapping Severity mapping
Status OPC status OPC status OPC status
Time stamp OPC time stamp OPC time stamp OPC time stamp
Area [16] Defined area of theTag “No Area” “No Area”

Tag name [16]

Tag name

Variable name

End of OPC source
string-16 characters

Short comment [12]

Short comment from tag definition

Long comment [30]

Long comment from tag definition

ment

Beginning of OPC
message text

Value [12]

Dimension [8]
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OPC item defini- Tag-Alarm Variable-Alarm Free-Alarm
tion > Freelance ) ] . . (AE item string is used as a (AE items string is
attributes (AE item is used in a tag instance) DA item string in a variable) used nowhere)

Message text [8] Beginning of OPC message text | Beginning of OPC message Beginning of OPC

text message text
Alarm type Beginning of OPC sub condition Beginning of OPC sub condi- | Beginning of OPC sub
(LL,L,H,HH) [8] tion condition

<empty>

The <empty> attribute is assigned to the Freelance system alarm attribute “Value”
as there is no corresponding attribute available from a standard attributes of a OPC
server.

For more information on the message list format, refer to Freelance Operations,
Operators Manual, Messages and Hints.
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OPC regular patterns (Configure pattern)

OPC Regular Patterns X
OPC ltem Name Partitioning Pattern
Template
Save Cancel
Templates: Froelance "

Delete

Freelance

Custom
Help

DataAccess Pattern

Prefix:

Tag r)
Selector: (]
Postfic
Alarm&Event Pattern
Prefix
Tag: )
Selector:

Postfix:

Regular Pattern Configuration.png

Various OPC server expose their DA and AE items of function blocks in a different
way.

T2

CoDeSys OPC server uses “.” as a separator and exposes DA items using this
separator in the form “PLC.TaskName.TagName.selector”. Freelance server uses
“/” as separator and exposes its DA items in the form “TagName/Selector”.

AE item patterns are also different for different servers. CoDeSys OPC server
exposes AE items like “PLC.TaskName.TagName.selector” with condition
“LIMIT_EXCEED”. Freelance server exposes AE items with only tag name (with
out selectors) and condition.

For example,

CoDeSys OPC server Alarm Item
PLC1.Task1.PID1.ACTUAL.LIMIT_EXCEEDED
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Freelance OPC server Alarm Item
PLCI1/PID1/HH_1

This dialog gives an option to set regular expression patterns to identify various
parts in DA and AE items for a particular OPC server.

Templates Pre-defined template for Freelance and AC500 OPC servers

Freelance -

Freelance
ACS00
Custom

Configure pattern template_us.png

For other third party servers select Custom and configure the patterns.

3.3.10 User function block pool P-FB

New block classes are defined below this project object. These classes are used
when configuring the user programs like the function blocks contained in the
firmware. This means that the range of function block types in Freelance system is
supplemented by user-defined function blocks (UFB). These function blocks are
configured in the same way as programs and are displayed as function blocks. The
resulting compressed display of programs permits the following:

* A clearer display of programs
*  The creation of typical solutions
* A better and reduced documentation

For working with User Function Blocks a distinction is made between classes and
instances. The UFB class determines the functionality and the appearance of a user
function block and also includes the total program created by the user, including the
functions, function blocks and variables, the faceplate and the parameter definition
dialog box.

The user function block program is configured in the project tree under User
function block pool, P-FB. Each UFB class receives a freely-assigned class name,
under which it is called in other programs. The program can be configured using
FBD, LD, IL or ST.

The faceplates are configured in a dedicated faceplate editor, corresponding to the
graphics editor.
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Only after the plausibility check is performed in the project tree, the user function
blocks will be available under > Function blocks > User function blocks.

This menu selection is used to integrate user-defined function blocks into other
programs which are created using the FBD, LD, IL or ST.

User function blocks can be locked by the password. Following this, they only still
appear through their outer form. Embedded function blocks are invisible.

For more information on configuration of the user-defined function blocks, refer to
Engineering Manual, IEC 61131-3 Programming.

3.3.11 Common display pool P-CD

Displays and logs set in this project object must be available on all operator stations.
The objects from the display pool are loaded only on those stations that have access
to the process data required in these displays and logs. Users are able to assign the
FGRs out of P-CD to specific Operation Station. Be noted that only 5 FGRs are
supported when you assign FGRs to a lite Operator Station.

Any modifications to displays in the general display pool must be loaded
separately into all the operator stations.

Once an object from the display pool is selected, select Display Target Station from
the shortcut menu to show a list of operator stations that this program is loaded to.

3.3.12 Task TASK and redundant task TASK/RED

The task object comprises all the subordinate program lists and SFC programs. The
tasks determine the processing speed of a resource. A distinction is made between
user and system tasks.

In user tasks, the programs are processed cyclically; in system tasks, certain events
in the resource or commissioner actions determine whether a certain system task is
executed. The programs within a task are controlled by a program list or by an SFC
program. The number of user tasks is limited to nine tasks per PS/controller (AC
900F/AC 800F/AC 700F/FieldController default setting— three tasks). A maximum
of eight cyclic tasks and one default task can be configured. The default task is
always executed if none of the other tasks is executed (either cyclically or once
only).
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Also refer to Section 5, Commissioning on page 215 and Loading the project on

page 236.

Configuration: Redundant Task TASK/RED

PS_1USRTask]

MNumber of program lists:

Name:

0

Version: 11/13/2017 16:36:51

x

Cancel

Short comment

Processing .
Drawing header
L Drawing footer
@® Interval mode ) Equidistant Cycle ime
®) Load optimal THS00
PLC mode ms
Automatic start up Priority:
Owerload meszage
Priority: ~ | Msg. text: | V|
Process image
Size: 8 | KByte Show.
Max. redundancy memory
0 Byte

Redundant Task.png

Name

Version

Maximum 12 characters

Date and time of object creation

Number of program lists
The number of assigned program lists is displayed.

Processing

Interval mode

and Load optimal.

Equidistant

The task is performed in time intervals. Select between Equidistant

The task is triggered at regular intervals (for example, the first time

the task is computed), a series of equidistant times is specified for
triggering task computation.

Load optimal

In contrast to equidistant triggering, the times at which the task

computes are continually recalculated during execution. Each task
computation decides the time of the next computation, as the
configured interval time is added to the current system time. In
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Cycle time

PLC mode

Automatic start IE%

normal operation equidistant tasks do not differ from those which
are load optimal in execution. The distinction only becomes
relevant when brief load peaks in the system cause a task to be
delayed in execution. Equidistant tasks will keep to the defined time
scale, while load-optimal tasks stretch the intervals slightly in the
event of overload, thus relieving the system.

Input format: for example, T#4s500ms (=4.5s) d = days, h = hours,
m = minutes, s = seconds and ms = milliseconds. The interval time
must be at least 5 ms and a multiple of 5 ms.

At most one user task can be made the default task, in that it
computes in PLC mode. It has the lowest priority of all cyclic tasks,
and starts itself again at once after a run. This leads to the fastest
possible cyclic processing of the underlying programs. Because of
its low priority (50) it can be interrupted by all other tasks. The
default task is only in execution when no other task is ready to
compute.

Defines whether the task will be started automatically after
loading or after starting the resource, being transferred to the
“running” status.

E The default is automatic start.

Priority

The priority (not to be confused with message priority) controls the
processing of several tasks which are in the state “running” at this
time. The multitasking of several tasks of the same interval time is
controlled by the priority. The lowest priority that can be assigned
for user tasks is 51; the highest is 99.

Overload message

A task triggers an overload message if it detects that an interval time
is overshot. An interval time overshoot takes place if a task has not
been executed within double its interval time.
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Priority A message is output in case of overload. 1 to 4: A message with the
relevant priority is output. Also refer to Freelance Operations,
Operators Manual, Messages and Hints.

Msg. text Maximum eight characters

Process image Refer to Section 5, Commissioning on page 215 and Process image
on page 124.

Size Four and multiples of four, up to 32 KB

Show... Shows the process image of a task. Refer to Section 5,

Commissioning on page 215 and Process image on page 124.

Maximum redundancy memory
Maximum size of memory required by the redundant task for the
transfer of redundancy data. The redundancy memory is only
displayed in redundant and plausible tasks.

Short comment Maximum 159 characters

Drawing header and footer
Refer to Section 5, Commissioning on page 215 and
Documentation on page 137.

Avoid the configuration Equidistant associated with very small task cycle times
(5ms). This could cause a CPU overload.

Process image

The process image is an intermediate storage memory for task variables where the
task variables are read before the task is run and where those variables are written
back again after the task has finished. All variables written through the process
image are identified by @ in the programs.

Access through process image (indirect) @Engine_E1243_On
Access bypassing process image (direct) Engine_E1243_On
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global_variable list Task 1 global variable list
(inputs) (outputs)
Nams process image process image Name
EngineOviia (input) user program (output) Engineourid
Engineleft » @EngineOvrid EnginelLeft
L> @EngineLeft @ EnginelLeft L>
- @EngineRight @EngineRight
EngineRight EngineRight
EngineOff EngineOff
Task 2
@EngineOvrid LD EngineQvrld
@EngineLeft ST EngineOff @EngineLeft
i i
|:> LD  @EngineOvrd [>
@EngineRight | | ANDN  @EngineLsft @EngineRight
ST @EngineRight
I:D_ _7@EngineLel't
)/,/,_ - 7_7_77-\7_7

di1504_us.png

The process image is read at the start of task calculation. Then the entire user
program, the sum of all program lists and programs belonging to this task are
calculated once. The current states and sizes of the task variables are then rewritten
from the process image to the global variables. In the next interval or task run, the
variables from the last task calculation are available. To achieve the shortest reaction
times, provide indirect access through the process image. For this reason, select for
each variable whether access is permitted through the process image.

E Access through the process image increases clarity of configuration. This path
should always be preferred instead of the configuration bypassing the process
image.

In a redundant task the variables may only be accessed through the process
image. Write accesses which are not made through the process image are not
transferred to the secondary, so that the variable would change value in a toggle.

Variables that are written through a gateway must not be written through the
process image as this state can be overwritten by the task.
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Predefined system tasks

All system tasks are grouped in the project tree in *.SYSTask node. The predefined
system tasks allow to start and run parts of user programs as a reaction to system
status changes. The event which triggers the task (for example, a certain state
transition of the resource or an error in the user program), is always defined. All
predefined system tasks are created in the resource after initial program loading.
After the resource is initialized, the system tasks are automatically started, but do
not compute until the event assigned to them occurs.

The following tasks are predefined:

* ColdSt [Task] [Once]

* WarmsSt [Task] [Once]

* Run [Task] [Once]

* . Stop [Task] [Once]

* Error [Task] [Once]

* LatCSnd[Task] [Cyclic, T#1s]

* LatCRcv[Task] [Cyclic, T#1s]

* RedSt [Task/Red][Once] (only for redundant process stations)
No other user task is calculated during the computation of a once-only task. The
maximum permitted computation time for this task (that is, the time from
beginning of execution to end of execution) is limited to 10 seconds. Operations

which take more time (for example, waiting for process data in a loop), must be
configured in one of the cyclic user tasks.

For more information, refer to Engineering Manual, Process Station.
Cold start task, ColdSt

The cold start task is executed after the resource performs a cold start. The task is
executed on transition from cold start or cold start stopped to running state.
During a cold start, all the variables and working data in the function blocks are
initialized. The initial variable values can be specified singly in the variable list for
each variable.
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The I/0O module and device outputs are set to safety values. After the computation of
the cold start task, the outputs are rewritten depending on the programs.

Refer to Engineering Manual IEC 61131-3 Programming, Variables and
Engineering Manual Process Station, Status Diagram of the Resource.

Warm start task, WarmSt

The warm start task is executed after the Resource performs a warm start. The task
is executed on transition from warm start or warm start stopped to running state.
It is computed before the cyclic user tasks are started.

The process station always performs a warm start after each voltage outage as soon
as the voltage is back. A cold start is forced depending on the duration of the voltage
outage (function trigger cold start).

When a power-fail signal is received, the output modules first hold their value. If the
voltage restabilizes after a specific period of time (15 ms), task processing resumes
where it was interrupted. If not, a warm start is executed on the modules and the
output will be configured safety values.

Also refer to Engineering Reference Manual Communication and Fieldbusses,
Section 5, Commissioning on page 215, Load whole station on page 237 and
Engineering Manual, Process Station.

All system variables are retained so that the functions and function blocks can
continue operating with the same values as before the warm start.

In the function blocks, the inner states are retained and the function blocks resume
after the warm start from where they were interrupted. In addition, special block-
specific features are included in some function blocks.

*  Blocks which use the task interval time. For example, controllers continue
working smoothly.

*  For blocks with monitoring times, the time of the voltage failure is counted.
This means that, for example, a timer set to 30 minutes will run a total of 30
minutes even there is a power-fail of 5 minutes.

*  The gap is marked in acquisition blocks such as trend or disturbance course log
acquirers.

*  Analog filters such as INTEG (I component) and PT1 components continue
their calculation from where they were interrupted.
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Refer to Engineering Reference Manual Functions and Function Blocks,
Miscellaneous, Warm start behavior of the function blocks.

The system variable "xxxPowerOffTim" contains the duration of last power
failure which led to a warm start. It is counted from the time the power failure
occurred to the restarting of the operating system.

For AC 800F and DCP the number of warm starts is counted in a system variable
(xxxx.NoPowerFail) that is reset to zero in the event of a cold start.

Also refer to Engineering Manual, Process Station and Engineering Manual
IEC 61131-3 Programming.

Run task, Run

The Run task is executed after the resource changes state from Stopped to Running.
All user tasks are only started after the run task ends. For more information, refer to
Engineering Manual, Process Station.

Stop task, Stop

The Stop task is executed after the D-PS resource changes state from running to
stopped. The stop task is triggered only after all the other tasks have been stopped.
A re-start of the resource is possible only after the stop task is executed completely.
Also refer to Engineering Manual, Process Station.

Error task, Error

The error task has the highest priority (100) and is used for handling errors in user
programs caused by user programs. It is executed only if an error is detected in a
user program. In case of unrecoverable errors, the error-producing task assumes the
status not executable. In case of recoverable errors, the error-producing task can
continue to run only when automatic error correction is activated for the DP-S
resource. Due to its high priority, it cannot be interrupted by other tasks. Execution
of the error task can be suppressed. For more information, refer to Engineering
Manual, Process Station.

Lateral communication send task (LatCSnd)

All variables are automatically transferred to other resources if they are released to
be sent with the Export = Yes attribute in the corresponding (local) resource. The
lateral communication required for sending is automatically executed by the
LatCSnd task (Lateral Communication Send task).
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Also refer to Engineering Manual, Process Station, Section 5, Commissioning on
page 215 and Engineering Manual, IEC 61131-3 Programming, Exported variables
of the resource on page 229.

E The total quantity of variables the resource can make externally visible is limited
to 1400 bytes.

Receive task for lateral communication (LatCRcv)

All variables can be read automatically in other resources if they were released by
the attribute Export = Yes in the resource to be sent. The lateral communication
required to read and receive is automatically performed through the LatCRcv-Task
(Lateral Communication Receive-Task).

Also refer to Section 5, Commissioning on page 215 and Engineering Manual, IEC
61131-3 Programming, Exported variables of the resource on page 229.

Redundancy start task, RedSt (for redundant resource only)

The RedSt task is executed directly after a redundancy toggle before the user task’s
first computation. It can cause execution of user programs which should react
especially to the redundancy toggle.

3.3.13 Program list (PL)

The Program list object contains all subordinate programs and controls the
processing sequence of these programs. The programs are processed depending on
their consecutive number in the project tree. The higher-order task determines how
fast the programs are processed on the CPU module of the process station. The
programs are written in FBD, LD, IL or ST. Refer to Loading the project on page
236.
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Configuration: Program List PL X
Neme: - [EEIEES]
Version: 11/15/2017 09:25:36 Cancel
Mumber of programs: 2 Drawing header
Processing sequence: 1 Drawing footer
Processing
On
Short comment
PL.png
Name Maximum 12 characters
Version Date and time of object creation

Number of programs
The number of the subordinate programs is displayed

Processing sequence
Indicates the position within the task at which this program list is

executed

Drawing header and footer
Refer to Documentation on page 137 and Section 6, Documentation

on page 259.

Processing

On M The subordinate programs are processed (default setting).
[ ] The subordinate programs are not processed.

Short comment Maximum 159 characters

3.3.14 Programs on the process station: SFC, IL, FBD, LD, ST

> Select object in Project tree > Edit > Insert next level

Q From the Object selection dialog box, select the required program.
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Configuration: IL program IL *

Version: 11/15/2017 09:35:00 Cancel

Type: IL Drawing header
Drawing footer

Processing sequence: 2

Short comment

IL.png

Name Maximum 12 characters

Version Date and time of object creation

Type Dependent on the project object selected:

SFC Sequential Function Chart program
IL IL program

FBD FBD program

LD LD program

ST ST program

Processing sequence
Indicates the position within the program list at which this program

is executed.

Short comment Maximum 159 characters

3.3.15 Programs on the operator station: Displays, reports, and logs

Displays, reports, and logs are the programs in an operator station. Like the
programs on PS, the displays are updated cyclically.

> Select object in Project tree > Project > Header...

¥
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Configuration: Graphic display FGR

Name: | eRTENG 0!
Version: 11/15/2017 09:37:30

Type: FGR

Processing sequence: 12

Short comment

*

Cancel
Drawing header

Drawing footer

FGR.png

Name Maximum 12 characters

Version Date and time of object creation

Type Depends on the following project objects selected:
SFCP SFC display
OPL Operation log
FGR Graphic display
GRP Group display
TS_D-0S Time scheduler display
DCL_D-0OS Disturbance course log
SSLI Signal sequence log 1
SSLN Signal sequence log N
TR_D-0OS Trend display
ovw Overview display
REPORT Excel reports
WEB WEB display

Display cycle time

Time for repeated update of the values of a display or log.

Processing sequence

Indicates the node position of this project object relevant to the
operator station.
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Short comment Maximum 159 characters

3.3.16 Structure node (STRUCT)

Structural element of the operator station. To provide a clearer overview the
displays, reports, and logs from the operator station can be grouped together with
this project element.

The name must be no longer than 12 characters.

> Select operator station in Project tree > Edit > Insert next level > Structure
Q node > Specify name.

3.3.17 External timer server

In Freelance system, all stations are time-synchronized by the first PS or by an
electronic timer (radio controlled clock).

External stations that are connected by means of a router or modem can be time-
synchronized by the operator station PC, a gateway PC, or a DCP gateway. For this
purpose, the “Ext. Timer Server” function must be activated in the resource
configuration (select > Operator station or Gateway in Project tree > Project >
Header). By specifying the IP address, up to three stations can be time-
synchronized by a resource.

The following forms of time synchronization are possible:

Resource type Can synchronize

Operator station (D_OS) |External PSs D_PS

OPC gateway External PSs D_PS

UNI gateway External PSs D_PS

DCP gateway External DCP gateway stations and
Maestro UX workstations
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Inactivating the time synchronization

If several Freelance programs are running on a PC with activated external time
synchronization, then time synchronization can be terminated only after all these
programs are terminated.

Time synchronization is not complete if only one application is completed or if on-
line mode is switched off.

Cenfiguration: Resource D-05 X
Name:
Shorttext |Operstor | Cancel

Version: 09282017 11:07:48 T

Number of displays: 22
Drawing footer
D-0S password: Change D-0S password

Diag. password: Change diag. password

Display cycle time: Configure monitor
Flash. rate: TH500ms

Lite Station
[ This is = Lite Operater Station Exclude FGR from CDP

Number of FGRs: 11

Max. FGRs: unlimited

Overview display

®ovw OFar

Default picture type: ~

Ext time server
[JEnable IP address 1

IP address 2:

IP address 3:

TimeSync Interface.png

Ext. time server External stations with IP addresses 1, 2, or 3 are time-synchronized
through the operator station.

Enable Enables on time synchronization

If the Enable flag is not set, then the time synchronization messages will not be
generated.

1P address Enter the IP addresses of the stations to be time-synchronized by
means of this function. /f the Onet broadcast address is entered
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when connecting to a Maestro UX system, then all the DCP
gateways linked in this network will be synchronized.

3.3.18 Graphic macros pool (P-MAC)

Below this element all graphic macros are defined. A macro MAC can be created
directly in the project tree or indirectly when generating a graphics image with the
graphics editor.

The name must be no longer than 12 characters.

> Select Soft (SW) node in Project tree > Edit > Insert next level > Graphic
Q macro pool P-MAC > Specify name

3.3.19 Macro structure nodes (STRUCT)
Structural element for grouping graphic macros.

The name must be no longer than 12 characters.

> Select Graphic macro pool P-MAC in Project tree > Edit > Insert next level
Q > Structure node STRUCT (Macro) > Specify name

3.3.20 Graphic macros (MAK)

A MAK graphic macro can be created below the “graphic macro pool P-MAC” in
the project tree or when generating a graphic display with the graphic editor.

The name must be no longer than 12 characters.

> Select Graphic macro pool P-MAC or structure below the macro pool in
Q Project tree > Edit > Insert next level > Graphic macro MAK > Specify name.

3.3.21 Configuring the communication links

For data exchange with operator and gateway station master (10) connections are
available in each process station. For data exchange between OPC servers (OPC-S)
and operator stations 20 connections are available per OPC server. If more operator
or gateway stations are configured, then the effective communication links of all the
subscribers in a Freelance system are specified in the communication configuration
dialog.
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Double-click the project object Configuration (CONF), or through menu selection:

Select System > Communication configuration... will open the dialog box.

¥

Communication configuration *

Switch-over time

O whole system 45 s

® individual (in seconds)

052 os01 | osaL | opci | opvz | opc3 |
PS03 (3/10) 0 | 10 as [ O 5
PS02 (4/10) 45 10 45 a5 O
PSO1 (6/10) 45 10 45 45 45 5
OPCS (3/20) O O O
Goce

Communication Configuration_T_de.png

For more information refer to Configuration of the communication connections on
page 189.

3.4 General functions of the project tree

3.4.1Save project

¥

> Project > Save Project

This function saves the project during configuration. The project is saved to the
project file. For more information, refer to Saving a project on page 57.
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3.4.2 Save tab
Q > Project > Save Tab

This function saves the editor during configuration. For more information, refer to
Saving a tab on page 58.

3.4.3 Documentation

Q > Select level > Project > Documentation

The project documentation function is started. The documentation is opened for the
selected objects. In the documentation settings, select only the selected objects or
also the subsidiary objects to be documented.

E For more information on compilation of documentation jobs and the scope of
documentation, refer to Section 6, Documentation on page 259.

3.4.4 Check, Check all

If the plausibility check is initiated from the uppermost project node, the

E Freelance Engineering generates the current CSV file (required for the CBF
Viewer) in the background. The time required to generate a CSV file may
become relatively long with large projects, the CSV file generation is associated
with the check of the uppermost project node. For example, if the CONF node is
selected and start the plausibility check, no CSV file will be generated.

During commissioning, initiate several plausibility checks from the CONF node
(or lower) and only occasionally, but at least once in the end, from the uppermost
project node. The generated CSV file is then loaded to the Freelance Operations
PC with the download to the Freelance Operations station.

Check all is used to check the selected object and all objects positioned below it for
correctness (or plausibility). Check is used to check the selected objects and the
subordinate incorrect objects. Program code is generated automatically for all
correct objects, and this can be loaded to the relevant stations during the subsequent
commissioning phase. Incorrect objects are shown accordingly in the color set.

Engineering - System Configuration 137



Check, Check all 3 Project tree

In case of long error lists, perform plausibility checking in smaller sections. Each
node of the project tree can be checked separately. Individual blocks within a
program can also be checked.

> Select level > Project > Check

The selected object and the subordinate incorrect objects are checked for
plausibility (for errors, missing entries, or contradictions). The errors are listed in a
dialog and must then be eliminated.

> Select project object > Project > Check all

The selected object and all the subordinate objects are checked for plausibility. If the
errors appear in an error list, then they must be eliminated. The plausibility check
can take a few minutes.

Direct access to error points after plausibility check

After a plausibility check (Check or Check all), the error list is newly created in a
list box.

*  Double-click on a marked message or the Current error and Next error
buttons triggers an access to the object causing the error.

* A marked object is identified through the “system selection” color (light blue)
or being framed with a border.

*  In the editor, the marked object is positioned in the middle of the screen.

Access to the error object is same whether the plausibility check was opened in the
project tree or the editor. If you access an editor page which previously contained a
selection (only possible after a plausibility check within an editor), this selection is
lost by the plausibility check jump.

Classes of plausibility errors

Three classes of plausibility errors are distinguished:
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Check, Check all

Error

*  Some problem will occur.

*  The project cannot be loaded in this state.

*  The error must be corrected.

Warning

*  The configuration is inconsistent, but the project can be loaded.

*  The person responsible for configuration must decide whether the error needs
to be rectified or whether the project can run effectively despite this message.

Hint

*  Contains information for the user which does not necessarily need to be
followed.

*  No action is required on the configuration process. Provides an information
that certain inaccuracies are identified by the system or the minor adjustments
must be performed.

Structure of the plausibility check messages

The messages are formed as follows:
<Number> <Label for class of error> <Message text>

The following arrangements apply to the various different error classes:
[xxxx.2.xxxxx] Error: < Message text >
[xxxx.3.xxxxx] Warning: < Message text >

[xxxx.4.xxxxx] Hint: < Message text >

Error list display
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Plausibility check error list *

During the plausibility check of
exhibition
16 errorsf26 warnings/1 hints were found

PS4 [D-PS) A~
Error: The resource is not allocated to a functionblock in the hardwarestructure.

PS3 [D-PS)

Error: The resource is not allocated to a functionblock in the hardwarestructure.

PS1 [D-PS)

Error: The resource is not allocated to a functionblock in the hardwarestructure.

054 [VIS]

Error: D-PS resource PS4 must be correct.

Error: D-PS resource PS3 must be correct. v
< >

Show errors [ Show warnings [ Show hints

Close Current error Next error

Plausibiity Check Error List.pn

*  The classification of an error is recognized both from its number and the
introductory text.

»  The different message classes can be selectively faded in or out.

»  For the whole time the project is being processed the most recent setting of the
check boxes is preserved.

3.4.5 Show error list

¥

> Select level > Project > Show error list

The error list contains all the errors in the selected objects occurring after a
plausibility check. The list can be printed out through the Documentation function.
For more information, refer to Section 6, Documentation on page 259.

3.4.6 Object header

The general parameters of an object can be modified at any time. It is the same as
specified when the object was added. Select an object:

E Double-click to select some objects such as resource, task or program list. Access
the editor or extended parameter-definition dialog directly on other objects such
as FBD program, graphic display or trend display.
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> Project > Header...

¥

For more information, refer to Configuring the project objects on page 92.

3.4.7 Comments on a project object

¥

> Project > Comment

Use the comment editor to create or modify a free text for each object. This multi-
page text can also be used to describe the program or the process technology and
can be output together with the object using the Documentation function. For more
information, refer to Editing a project comment on page 59.

3.4.8 Network

The resources are assigned to the communication addresses (resource-ID’s) through
Network setting. The stations IP addresses or host names which the resources are
assigned are also specified in the network setting.

> Project > Network...

¥

For more information, refer to Network configuration on page 200.

3.5 Project tree options

3.5.1Print

¥

> Options > Print

Prints the screen contents.
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3.5.2 Long or short form in the status bar

¥

> Options > Long state line

Long format  For example, the project object Reactor is selected. The Status bar
then reads docu_vis/conf/V_GR/Reactor, that is the names of the
project objects are displayed.

Short format  For the same example, the short format will display C01/R08/B04.

Abbreviations: Configuration level
Resource

Task

Program list

Program, Display
Sequential function chart
Step

Transition

Structure node

= wuv-H XN

The short form is the default setting.

3.5.3 Colors in the project tree

¥

> Options > Color setting...

The colors of nodes, connecting lines, mandatory parameters and fields can be
modified in the drawing footer. If required, the default settings for the colors can be
restored. For more information, refer to Color settings of nodes on page 79.

3.5.4 Lock/Unlock user function block

¥

> Options > Lock/Unlock UFB-Class

A user function block class (UFB-CLASS) can be locked or unlocked. For more
information, refer to Engineering Manual IEC 61131-3 Programming, User-
Defined Function Blocks.
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3.5.5 Lock/Unlock tag type

¥

> Options > Lock/Unlock Tag Type

A tag type can be locked or unlocked. For more information on tag types, refer to
Engineering Manual IEC 61131-3 Programming.

3.5.6 Initial filter for variable and tag list

¥

> Options > No initial variable/tag-filter

This option is used to define the handling of filter criteria when opening or closing
the variable and tag list:

Menu alternative activated
No filters are active when opening the list, the whole list will be
shown.

Menu alternative NOT activated
The filter settings in the variable and tag list are saved when closing
the list and when opening the list again they are executed.

3.5.7 Auto Accept

Q > Options > Auto Accept
Or

Double-click AUTOACCEPT ON/OFF in the Status bar to enable or disable the
Auto accept option

This option is used to suppress the Save dialog box when leaving an editor tab. For
more information, refer to Saving a tab on page 58.
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3.5.8 Export to BDM

Certain project tree objects can be selected and exported to the Bulk Data Manager

¥

tool using Export to BDM.

> Select project object > right-click > Export To BDM

Project

Edit  System

s &=1=R- N

Explorer

S

$< [

Help

i

Options

B 01 exhibition
LB 01 exhibition (CONF)
— Bl 01 Software (SW)

B o1 PS4 (AC 200F)

| 02 PS4.Warn
[ 03 PS4.Run
[ 04 PS4.Stop
[l 05 PS4.Error
[ 06 PS4.LatCs
[ 07 PS4.LatCR
F! W02 PS3 (AC900F P)
I+t H 03 PS2 (AC900FL)
! Bl 04 PS1 (AC 700F)
05 054 (VIS)
M os 0s3 (VIS)
@07 0S2 (VIS)
Bl o8 Co-P (P-CD)
W 01 FGR4 (FGR)
W 02 FGR3 (FGR)
[W 03 FGR2 (FGR)
[l 04 FGR1 (FGR)
—M 0o F-FB (F-FE)
M 10 Trnd (GWY)
— 11 MAC (P-MAC)

FGR,

F#! ¥ 12 Pro (EMULATOR)

Export to BDM.png
Freelance BDM is a offline bulk engineering tool that allows manipulation of small
or large application entities during engineering with Freelance Engineering through
Microsoft Excel. Key functionality comprises Import/Export of tag and variable
lists, replication of program typicals, function block parameter configuration and so
on.The Commissioning mode will be disabled if the system detects the running of

BDM.

[ 01 PS4.USRTask (TASKLIST)
[El 02 PS4.5YSTask (TASKLIST)

[l 01 PS4.ColdSt (TASK) (Once
Lo o1 q

Edit
Check
Insert
Header...
Search
Undeo
Cut

Copy
Paste
Delete

Display target stations

Export To BDM

The Export To BDM context menu item is enabled only for the project tree
objects that are supported. For more information, refer to Engineering Manual

Bulk Data Manager.
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4.1 General description — Hardware structure

Within the hardware structure the required resources defined in the project tree are

allocated to the hardware. A system consists of the process, operator and Gateway

stations. These stations are allocated to certain resources according to IEC 61131-3.
The resources serve as structuring elements in the project tree for allocation of the

application program parts and displays to the required hardware.

The D-PS resources which are configured in the project tree are assigned to the
process stations in the hardware structure. A process station can have a rack-based
setup, that is, conventional with input and output modules assembled in module
assembly frames for process control, or by the AC 900F/AC 800F/AC 700F
controller through one or more field buses with intelligent field devices and/or
remote 1/0.

In the conventional Process station, the I/O modules are mounted in module
supports (racks). The CPU module processes all programs of this resource and is
simultaneously the communication module to the system and the I/O modules. The
Process station consists of the central unit and a maximum of four I/O units. The
central unit is always the station with the CPU module. The I/O units do not need an
own CPU module: they can accept other I/O modules so that their numbers can be
expanded (from eight for the central unit) to a maximum of 44 for a process station.
All units require a link module for feeding in the power supply and an identical rack
for holding the modules.

For a direct equipment with various different fieldbus modules, there is currently the
AC 900F, AC 900F Lite and AC 800F controller, which are capable of redundancy
and non-redundancy and the AC 700F Controller.
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The AC 900F process station is available in two variants, namely Standard and Lite
version.
The AC 900F consists of the following components:

*  CPU Module
*  I/O Bus connection (up to 10 direct I/O modules)

A maximum of two fieldbus interface modules (PROFIBUS and/or CAN for
1/0 rack)

e AC 900F: four onboard Ethernet interfaces
e AC 900F Lite: three onboard Ethernet interfaces
*  Three Serial interfaces (two for Modbus and Telecontrol and one Diagnostic)

Depending on the type and quantity of process signals, up to ten plug-in type
input/output modules can be directly connected. Additionally, two extensive
PROFIBUS lines can be connected via two PROFIBUS modules. The CAN module
allows connection of a maximum of 5 rack I/O units and thus the connection of 45
I/0 modules as used in the rack-based Freelance process stations.

The AC 700F process station is a low-cost solution for small applications. The
basic features of an AC 700F controller are:

e CPU module PM 783F with
e up to eight directly connected I/O modules with I/O terminal units,

. one fieldbus communication interface.

The AC 800F process station consists of the case and the main board. Together
they form a unit which can be equipped with various modules. The module is
required for the power supply. An Ethernet module is connected to the Control Net.
Both modules are available in various designs.

The controllers are equipped with up to four fieldbus modules. There are various
versions of the fieldbus module for PROFIBUS DP, Serial (for example, Modbus),
CAN and Ethernet (for example, FIELDBUS FOUNDATION HSE).
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The CAN module allows the connection of a maximum of five I/O units and the
connection of 45 I/O modules in the way in which they are also used in the
conventional process station.

Each PROFIBUS module allows the connection of a PROFIBUS. Each of these
slaves can also be modular.

The serial module has two interfaces which can be occupied at option with the
Modbus master interface protocol, the Modbus slave interface protocol, the
telecontrol interface protocol, the Protronic interface protocol or the Sartorius scale
interface protocol.

The Fieldbus Ethernet module have a 100Base T interface and can currently be
operated using the FOUNDATION Fieldbus HSE and TCP/IP send and receive
(subprotocol UDP) protocols. The list of available protocols is constantly being
expanded.

For further details, see Engineering Manual Process Stations.

In the Freelance system, there are up to 100 operator stations and process stations
that can be configured. This theoretical limit, however, will not be able to be
reached in practice, as the project size is kept earlier within limits due to the bus
load and the maximum project file size of two gigabyte. Also the fact that Freelance
Engineering does not support a multi-user configuration, practically does not allow
100 operator stations and process stations to be configured in one project. Besides,
when allocating process stations to operator stations it has to be taken into
consideration that a maximum of 10 operator stations (Clients) can be allocated to
one process station (Server). In other words, if there are more than 10 operator
stations in Freelance Operations, a restriction has to be configured in such a way
that a maximum of 10 Freelance Operations operator stations may have access to
one process station. With that, Gateways and OPC servers count as a Freelance
Operations operator station.

However, it is possible to divide large plants in several smaller projects and then
work in parallel with several Freelance Engineering working stations in different
projects. The required lateral communication between the projects can be designed
with TCP/IP send and receive blocks. The use of Freelance Operations for divided
projects is not recommendable. If it is required, then at least from one operator
station all the process stations can be observed. Instead System 800xA Operation
must be applied.
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The Operator stations are commercial PCs in which the software program
Freelance Operations is installed for process visualization. All displays and records
are configured with the software program Freelance Engineering and loaded in the
operator station. Data acquisition for recording and trend display takes place in the
process station, and all display and archiving in the operator station. Each process
station can communicate with up to 10 operator and/or gateway stations.

D-GS resource stands for a Gateway connecting the system to other systems.
Currently there are gateways for any OPC Clients and for individually created
applications (DMS API).

D-ES resource is used for an Engineering station, that is the configuration tool
Freelance Engineering. It appears in the hardware structure. This display is used
exclusively for documentation purposes.

Each object can subsequently be parameterized. In addition to the object name given
by default setting, a short text and a long text can be allocated.

There are no switches on the I/O module: all module settings can be configured in
the hardware manager. To each channel of an output module, a safety value is
allocated; this is the output in case of a CPU module power fail. The update times
can be set individually. They depend, on the module type (analog or digital), the
transmission rate set on the process station and the number of units connected to the
central unit.

The hardware can be configured in two different view areas. In the tree view area
the complete system can be configured in a tree structure. In the graphic view area
the hardware can be configured in several display levels:

The system view shows the complete hardware structure. In the system view the
individual stations like the process station, AC 900F/AC 800F/AC 700F controller,
or operator station are activated and allocated to the project tree resources.

The station view shows the complement of a process station or an AC 900F/AC
800F/AC 700F. In the station view slots are allocated to the rack modules or AC
900F/AC 800F/AC 700F and FieldController modules.

The detail view shows more information on the rack modules of a process station or
the modules of the AC 900F/AC 800F/AC 700F or FieldController so that they can
be identified more easily. The detail view of the PROFIBUS master shows a bus line
with the slaves configured on the bus. The slaves are represented using bitmaps
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which are specified in the device database file. If no bitmap files are specified in the
device database file of the respective vendor, standard bitmaps are displayed.
However, it is possible subsequently to assign vendor-specific bitmaps.

The detail view of the PROFIBUS slave shows a device view in the form of an
individual bitmap file which can be assigned in the parameter dialog of the slave.

The variables which are to be linked with the process through the I/O modules are
entered in the I/O editor. A number of I/O components is provided by each module
or slave according to the number of channels. Through these I/O components it is
possible to directly use the information in programs and graphic displays. If the I/O
component is also to appear in the variable list, a variable name must be indicated.
The I/O component name is composed of the object name (16 characters) and the
component name (16 characters), that results a total of 32 characters.

Diagnosis components are available in addition to the I/O components.

Through the network configuration, communication addresses, so-called resource
IDs (previously station numbers), are assigned to the resources. IP addresses of the
units assigned to the resources are also indicated in the network configuration (see
Network configuration on page 200). When the project objects are loaded into the
stations, the corresponding application program parts (as allocated in the project
tree to the individual resources) are loaded into the resources. The resources or
individual parts of the application program are loaded with Freelance Engineering
in commissioning mode.

Below the tree view, it is possible to superimpose another tree from which templates
which have already been created can be transferred into the project. The templates
are already configured hardware objects, the specific parameter settings of which
are to be reused. An application might, for example, involve preserving an already
created slave configuration together with the parameter and I/O configuration
created for certain devices, or pertaining to all slave modules, in order that the
dialog created, based on the information from the device database file, can be used
again and again.

The Windows operating system allows several resources to run simultaneously on
one PC. Hence, parallel Freelance Operations and other operation on one and the
same unit is possible. These two resources have the same IP address in network
setting but they can still be addressed because of their different resource IDs. From
the point of view of the system, they do not differ from two resources running on
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different PCs. Even if several resources have been assigned to the same physical
unit, each resource has an individual representation in the hardware structure.

As well as specifying the communication connection, the configuration of the
hardware also serves the purpose of documentation and plausibility checking. Thus
a comparison can be made between what was actually mounted and what was
configured. Incorrectly inserted or missing objects are marked in different colors in
Commissioning Mode of the hardware structure.

4.2 Hardware structure user interface

4.2.1Tree view

The hardware structure tree view shows all hardware structure objects. Beginning
with the system object, other hierarchical levels can be entered down to the device
level.

The stations are entered through a position number showing the respective station in
the graphic view display. Position query is made every time a station or a gateway is
inserted. Each object features object parameters such as name, short text and long
text. The parameters relating to the objects are described in the Engineering manuals
of the process stations. Refer to Engineering Manual Process Stations. Individual
object names are allocated automatically. Names can be subsequently configured.

Abbreviation Object description

AC 900F AC 900F process station

AC 900FR AC 900F redundant process station

AC 900F L AC 900F Lite process station

AC 900FR L AC 900F Lite redundant process station
AC 900F P AC 900F Plus process station

AC 900FR P AC 900F redundant Plus process station
AC 700F AC 700F process station

AC 800F AC 800F process station
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Abbreviation Object description

AC 800FR AC 800F redundant process station

Al 723F Analog/Digital Input 16x

Al 731F Analog/Digital Input 8x

AM 801F Battery Backup Module (PM 802F only)

AM 811F Battery Backup Module (PM 802F/PM 803F)

AO 723F Analog Output 16x

AX 721F Analog/Digital Input 4x, Analog Output 4x

AX 722F Analog/Digital Input 8x, Analog Output 8x

Cl 773F PROFIBUS module

Cl910F CAN module for Rack-1/0O

CI 930F PROFIBUS module, suitable for redundant configurations

CM 772F PROFIBUS module

DA 701F Digital Input 16x, Digital Input/Output 8x, Analog Input 4x,
Analog Output 2x

DAIO1 Analog Input 16 x 0/4...20 mA, Ri=50 Ohm

DAIO2 Analog Input 16 x 0...10 V DC

DAIO3 Analog Input 16 x 0/4...20 mA, Ri=250 Ohm

DAIO4 Analog Input 8 x PT100/mV

DAIO5 Analog Input 16 x 0/4...20 mA, MU infeed

DAQOO1 Analog Output 16 x 0/4...20 mA

DAOO02 Analog Output 16 x 0/4...20 mA

DC 732F Digital Input 16x, Digital In-/Output 16x

DCP0O2GWY DCP Gateway CPU for Maestro UX Gateway

DCP10GWY DCP Gateway CPU for Maestro UX Gateway
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Abbreviation

Object description

DCOO01 Communication Module 4 x RS 485/RS 422 or RS 232 C

DDIO1 Digital Input 32 x 24 V DC

DDI02 Digital Input 16 x 24...60 V AC/DC

DDIO3 Digital Input 16 x 90...230 V AC

DDIO4 Digital Input 28 x 24 V DC NAMUR initiators

DDIO5 Digital Input 32 x 115/230 V AC

DDOO01 Digital Output 32 x 24 V DC, 0.5 A

DDO02 Digital Output 16 x 24...230 V AC/DC

DDOO03 Digital Output 16 x 24...60 V AC/DC, read back

DDO04 Digital Output 16 115...230 V AC, read back

DFIO1 Frequency Input 4 x f <= 45 kHz

DI 724F Digital Input 32x

DLMO1 Link Module for Supply

DLMO02 Link Module for Redundant Supply

DNETP CAN master

DX 722F Digital Input 8x (24 V DC), Digital Output 8x (Relay)

DX 731F Digital Input 8x (115 V-230 V AC), Digital Output 4x (Re-
lay)

EMULATOR Controller Emulator

El 801F Ethernet module 10Base?2 (Battery Backup PM 802F on-
ly)

El 802F Ethernet module AUI (Battery Backup PM 802F only)

El 803F Ethernet module 10BaseT (Battery Backup PM 802F on-
ly)

El 811F Ethernet module 10Base2 (Battery Backup PM 802F/PM

803F)
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Abbreviation Object description

El 812F Ethernet module AUI (Battery Backup PM 802F/PM
803F)

El 813F Ethernet Module 10BaseT (Battery Backup PM 802F/PM
803F)

El 801FR Ethernet Module 10Base2 Redundant (Battery Backup
PM 802F only)

El 802FR Ethernet Module AUl Redundant (Battery Backup PM
802F only)

El 803FR Ethernet Module 10BaseT Redundant (Battery Backup
PM 802F only)

ElI 811FR Ethernet Module 10Base2 Redundant (Battery Backup
PM 802F/PM 803F)

El 812FR Ethernet Module AUl Redundant (Battery Backup PM
802F/PM 803F)

El 813FR Ethernet Module 10BaseT Redundant (Battery Backup
PM 802F/PM 803F)

F1 810F CAN/3 Module

Fl 820F Serial Module

Fl1 830F PROFIBUS Module

Fl 840F FF/HSE Module 10BaseTX

FI 810FR CAN/3 Redundant Module

Fl 820FR Redundant Serial Module

F1 830FR Redundant PROFIBUS Module

Fl 840FR 100BaseTX Redundant FF/HSE Module

FLRC_MSL Freelance Remote Control/Modbus slave (Protronic)

FWK_DEV IEC 870-5 Telecontrol Device

FWK_DEV_M IEC 870-5 Master Telecontrol Device
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Abbreviation

Object description

FWK_DEV_SL IEC 870-5 Slave Telecontrol Device

FWK_DEV_TCP IEC 870-5 Ethernet Telecontrol Device

GWY Gateway

Hart Hart-Device

HWSYS System object

HWSTR Structural element within the template manager

MODM_DEV Serial Modbus Master Module

MODS_DEV Serial Modbus Slave Module

MODTCP_M Ethernet Modbus Master Module

MODTCP_S Ethernet Modbus Slave Module

PM 783F CPU Module

PROFI_M_772 PROFIBUS Master

PROFI_M_C PROFIBUS Master

PROFI_M_DEV PROFIBUS Master

PROFI_S_DEV PROFIBUS Slave

PS Process station

PSR Redundant Process station

SA 801F Power Supply 115V AC/230 V AC (26W, restricted use
with PM 803F)

SA 811F Power Supply 115 V AC/230 V AC (34W, PM 802F/PM
803F)

SA 801FR Power Supply 115 V AC/230 V AC Redundant (26W, re-
stricted use with PM 803F)

SA 811FR Power Supply 115 V AC/230 V AC Redundant (34W, PM
802F/PM 803F)

SCALE_DEV Sartorius Scale
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Graphic view

Abbreviation

Object description

SD 802F

Power Supply 24 V DC (26W, restricted use with PM
803F)

SD 812F

Power Supply 24 V DC (34W, PM 802F/PM 803F)

SD 802FR

Power Supply 24 V DC Redundant (26W, restricted use
with PM 803F)

SD 812FR

Power Supply 24 V DC Redundant (34W, PM 802F/PM
803F)

SR_SRTCP

Send and Receive, TCP interface

SR_RNDEV

Ethernet Receive Module

SR_SNDEV

Ethernet Send module

SR_SRTCP

Ethernet TCP Send and Receive module

VIS

Operator Station

4.2.2 Graphic view

The hardware structure graphic view features several views with different
information within their detailed levels.

System view

Station view

Detail view

Rapid overview over the global structure. For example, number of
operator and process stations, number of AC 900F, AC 800F, AC
700F and number of gateways.

Immediate information equipped/free slots and plugged-in module
types. Intuitive equipment is by double-click.

The detail view differs depending on the object selected and shows
a detailed information of the object. The information of the object

can be the module type (status information only online), the slaves
connected, their vendor, model name and bus address (status
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information and diagnostic information only online) or only the
slave connected in its device view with some information such as
vendor, model name and bus address (status information and
diagnostic information only online).

System view

The system view shows the graphic view of the hardware structure. A system
consists of as many process and operator stations as required. The process stations
consist of a central unit and up to four I/O units. For the controller, only the basic
unit without the field busses or connected I/O units is shown in the system view.

Two printers can be connected to each operator station. The engineering station
must not be separately activated and is only used to show the network address.

Definite positions (1 to 100) are allocated to relevant stations either directly by
selection (double-click) of a definite position in the graphic view or by indication by
means of a dialog during insertion in the tree view.

Q > System > Hardware structure > select system object (HWSYS)
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ﬂ The Process station objects can be moved from one slot to the other by using drag
and drop. During this process the controller looses its connection with the
resource allocated to it. The Process station object that is moved will retain its old
tag name.

Station view of the Process station as Rack system

The station view of a process station as a rack system is identical to the view of the
I/O units below a CAN module of an AC 800F or AC 900F.

In the station view modules can be equipped by double-click; doing this, only those
modules are offered in the relevant selection list which actually can be equipped.

The station view of the process station shows the central unit with the CPU module
and the I/O units. If other I/O units are activated, the station bus is shown connected
between the stations. For each rack, a container name and a rack bay name can be
allocated which can then be used as location indicator in the project documentation.
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Q > Select a station object (PS) in the tree view or system view

> Select a CAN master (DNETP) in the tree view or module view for the CAN
module (FI 810F / CI1 910F)
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Station view of the Process station with AC 900F / AC 900F Lite

In the station view, the modules can be equipped with a double-click. Only those
modules which can actually be equipped are offered in the corresponding selection
list.

The station view of the AC 900F shows the basic unit with integrated CPU, the
COM slot C1 and C2 for the Fieldbus modules, four Ethernet Interfaces, two Serial
Interfaces and 10 I/O slots.

Q Select AC 900F controller object in the tree view or system view
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Station view of the Process station with AC 800F

In the station view, the modules can be equipped with a double-click. Only those

modules which can actually be equipped are offered in the corresponding selection
list.

The station view of the AC 800F shows the basic unit with integrated CPU, the slot

P for the power supply module, slots E1 and E2 for the Ethernet modules and slots
F1 to F4 for the Fieldbus modules.

Q > Select a Controller object (AC 800F) in the tree view or system view

Engineering - System Configuration 161



Graphic view 4 Hardware structure

Hrhware ttnacture Sesrch  Bdit Syttem  Crottreferencet  Opticet  Back  Help
TEOA e EdEIELVBOEOTRBE «
B2 HWSYS (HWSVS) =
i F PSR AC S0OF (ACA00FT)
-0 T PSR AC S00FR P (ACS00FRP)
- T PESL AL S00F L (ACSO0FLE])
a-E P PSTA AC TOOF (ACTOOR)
3 = T PSR AC BIOFR. (ACBOOFRS)
mdlP— PR (SRS

Cabinet nama

T EOPT WIS VST

B roRz IS (VIS I P 1

BT OPCY GWY {GWYT)

B TRS] GWY (GWYA) Rack bay nams
Cabmet name
Rack bay name

) F Templates:

4[]+ [ ¥\ Tomgptates {Librarios j ©

[ —]
B Templae: AUTOACCERT ON abb

di0932_us.png

Station view of the Process station with AC 700F

In the station view, the modules can be equipped with a double-click. only those
modules which can actually be equipped are offered in the corresponding selection
list.

The station view of the AC 700F shows the CPU, the COM slot C1 for the Fieldbus
modules, one Ethernet Interface, one Serial Interface and 8 1/0 slots.

> Select a Controller object (AC 700F) in the tree view or system view

Y
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Station display of a Process station with redundant AC 900F / AC 900F Lite

In the station display of the redundant AC 900FR controller, both modules can be
assembled with a double-click. The assembly of the modules is possible only in the
upper base unit, in the redundant unit below it the same modules are automatically
inserted. The modules for the redundant AC 900FR are set in the same way as those
for the non-redundant AC 900F.

The station view of the AC 900FR controller shows two basic units, from which
only the upper unit can be equipped. Apart from that, the display is identical with
non-redundant AC 900F controller, with the COM slots C1 and C2 for the Fieldbus
modules, four Ethernet Interfaces, and two Serial Interfaces.

Q Select AC 900FR from the tree view or system view
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Station display of a Process station with redundant AC 800F

In the station display of the redundant AC 800F controller, both modules can be
assembled with a double-click. The assembly of the modules is possible only in the
upper base unit. In the selection list of the redundant AC 800F, only the redundancy
objects are shown, designated by an “R” at the end, for example, FI 830FR. The
modules for the redundant AC 800F are set in the same way as those for the non-
redundant AC 800F.

The objects in the hardware structure are made for redundancy, enabling the
configuration of both modules at the same time.

The station view of the AC 800F controller shows two basic units, from which only
the upper one can be equipped. Apart from that, the display is identical with the
non-redundant AC 800F controller, with the slots P for the power supply module, E1
and E2 for the Ethernet modules, and F1 to F4 for the field bus modules.

> Select an AC 800FR from the tree view or system view
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Detail view of a module
The detail view shows a stylized and detailed information on a module or an AC
900F/AC 800F/AC 700F module.

> Select a module in the tree view or station view

Y
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Detail view of the PROFIBUS master

In the PROFIBUS view, the slaves can be equipped with a double-click. The
required view position and bus address must be defined. In the corresponding
selection list, only the free positions and bus addresses are available, that is, only
those which can actually be equipped. Then a dialog is started in which a slave
object is generated by selecting a device database file. The PROFIBUS view of the
controller shows the master and the configured slaves on a stylized bus and the slave
objects in the form of bitmaps which are either included in the device database file

or can be assigned to the object later. If no bitmap is assigned, a Standard display is
shown for the slave.

> Select a PROFIBUS master (PROFI_M_930/PROFI_M_DEV/PROFI_M_772)
Q in the tree view or module view for the PROFIBUS module
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The most important information for the device such as vendor, model name, tag
name, and bus address is shown directly on the graphic view. For more information,
refer to parameter dialog of the object.

Detail view of a device

The detail view shows detailed information on the device. It is a realistic view which
is represented by a bitmap which can be assigned to the slave object.

A list of equipped modules appear below the device view if the slave is modular.

Q > Select a station object in the tree view or master view
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The most important information for the device such as vendor, model name, tag
name and bus address is shown directly on the graphic view. For more information,

refer to parameter dialog of the object.

For the modules, the slot position, module name and module type are tabulated.
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4.2.3 Menu structure of the Hardware structure

Hardware structure Save
Documentation
Check all
Check
Show error list
Show used I/Os
Network...
Communication configuration...
Exit
Search!
Edit Undo
Cut
Copy
Paste
Delete
Clipboard viewer
Templates/Libraries
Insert...
Resource allocation...
Parameters...
Dialog editor...
User groups...
Access rights...
Block export...
Block import...
Activate/Deactivate
1/0O editor!
System Variable list
Tag list
Hardware structure
Structured data types
Breakpoint list
Cross references!
Options Print
Tree colors
Previous object
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General functions of the Hardware structure

4 Hardware structure

Back!
Help

Next object

Contents
Overview
About

4.3 General functions of the Hardware structure

4.3.1Context menu

¥

The context menu provides a context-specific selection of currently available
functions.

> Select an object in the tree view or graphic view and right-click

Parameters...

Insert...

Resource allocation...

Dialogeditor...
Activate/Deactivate

Check all
Check

Search...

Cut

Copy
Paste
Delete

I/0 editor

te070_us.png
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4.3.2 Cut, Copy and Paste

¥

¥

Cut

> Select station or I/O module to be cut > Edit > Cut

The selected objects are cut and deposited in the Windows clipboard. From there
they can be repositioned with paste.

All parameters and I/O channel reservations of the I/O module are moved with it.

Copy

> Select station or I/O module to be copied > Edit > Copy

The selected objects are deposited in the Windows clipboard. From there they can
be positioned as often as required with Paste.

All parameters except the module name and all I/O channel reservations of these
I/0 modules are copied with them.
Insert

> Select position > Edit > Insert...

New objects can be inserted at the selected position depending on the context. Refer
to Insert new objects on page 180.

Paste

The objects previously selected with cut or copy can be reinserted when a
destination has been specified.

> Select position where the content of the clipboard is to be pasted > Edit > Paste
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Delete

> Select station or I/O module > Edit > Delete

¥

The parts selected are deleted from the process station. The module function block
remains in the tag list and can be reallocated to a module of the same type.

4.3.3 Clipboard viewer

The dialog box shows the objects on the clipboard. In each case a node can be
selected and inserted at the required position. The object(s) remain(s) on the
clipboard and can be copied again.

> Edit > Clipboardviewer > Select object > Drag to the destination position
Q holding the mouse button
Clipboard viewer *
B 1C 700F (AC700F4)

- PM 783F (PM783F_4_P1)

- CI 773F (CI773F_4_C1)

[#- PROFI_M_C (PROFI_4_C1)
| 724F (DI724F_4_L1)

- DC 732F (DC732F_4_L2)

L AX 722F (AX722F_4_L3)

[ automatic refresh

eesn

te104_us.png

If the check box automatic refresh is selected, the content of the clipboard will be
updated automatically.

4.3.4 Templates/Libraries

Below the tree view an additional tree is overlaid from which templates or
components from libraries already applied may be imported into the project.
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The templates are already configured hardware objects, the specific parameter
settings of which are to be reused. Refer to Engineering Reference Manual
Communication and Fieldbusses.

The libraries are used for the FOUNDATION Fieldbus configuration. Object classes
may be defined in the various libraries, FF module library, FF H1 device library and
FF HSE device library. By applying instances in these classes, a simple
configuration of an FF application is possible. Refer to Engineering Reference
Manual Commupnication and Fieldbusses, FF-Libraries.

4.3.5 Export block

To reuse parts of the configuration of the hardware structure at another location, a
block of objects or an object with all subordinate objects can be exported.

> Select block/object > Edit > Block export... > specify the name of the export
Q file (*.hwm)

4.3.6 Import block

After the import, a dialog box appears with the objects which are on the clipboard.
In each case a node can be selected and inserted at the required position. The
object(s) remain(s) on the clipboard and can be copied again.

> Edit > Block import... > Select object > Drag to the destination position
Q holding the mouse button

4.3.7 Check all

All objects below the selected object are checked for plausibility and for errors with
all activated stations, units, modules and parameter entries, missing entries and
inconsistencies. Errors are listed in a dialog box and can be recovered later. Double-
click on an error message to select the affected hardware object.
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4 Hardware structure

4.3.8 Check

¥

> Hardware structure > Check

The selected object and the subordinate incorrect objects are checked for

plausibility (for errors, missing entries, or contradictions).

A plausibility check is also offered in parameter dialog boxes and detail views; it
then refers in each case to the system stations or modules. Double-click on an

error message to select the affected hardware object.

4.3.9 Show error list

¥

> Hardware structure > Show error list

The dialog box with the results of the last plausibility check is opened.

4.3.10 Show used I/0s

¥

> Hardware structure > Show used I/Os

/O Count @

The resource ACE uses 0 1/0s
The resource OPCL uses01/0s
The resource COMN1 uses 0 [/Os
The resource COMN2 uses 0 [/Os
The resource COMN3 uses 0 [/Os
The resource CONG uses 0 [/Os
The resource CONT uses 0 [/Os
The resource CONE uses 121/0s
The resource CON9 uses 121/0s
The resource CO10 uses 0 [/Os
The resource Dumm uses 0 [/Os
The resource EML uses 0 1/0s

The project overall uses 24 [/Os

te113_us.png
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The number of I/O components used in the process stations and the total I/O
components used in the project appears. For more information, refer to Freelance
Getting Started Manual.

4.3.11 Search!
Q > Search!

E The text entered in the search dialog box is searched for as part of an object
name. A * at the beginning and a * at the end is internally added onto the text
which is to be searched. Wildcards cannot be used.

4.3.12 Cross references

Cross references are references relating to an object in programs, displays, lists, and
so on. That is, locations where the object or I/O components of this object are used.

Open cross references dialog box from hardware manager. All cross references of an
object appear in a list by means of Cross references.

Q > Select object or component > Cross references! or F5 key

A Show cross references dialog box shows the names of the relevant programs in
which the object is used. Programs can be selected from the list with the cursor
keys or with the mouse.
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Show Cross References @
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iz uzed in the following programs:

Frogram name Resource
PS5
DiDI2_St PS5
Hiwh [PSE) PS5

Show program ] [ Show declaration
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Open from I/O editor
All cross references of an I/O component appear in a list by means of Cross
references.

> Select I/O component or variable > right-click > Cross reference or F5 key

Q A Show cross references of variable dialog box shows the names of the relevant
programs in which the I/O components are used. Programs can be selected from
the list with the cursor keys or with the mouse.
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Show Cross References of Variable @

DC732_Im1
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Show program
For an I/O component, open the program which uses this I/O
component or a variable assigned to this component.

For an object, open the program which uses this object or a
component of the object.

Show declaration
For an object, open the tag list, for a variable, the variable list, for an
I/0O component, the I/O editor of this component is switched to
again.

Filter Displays only those I/O components which are used in the programs
in read or write mode.

After activation, it is possible to branch to the programs listed as cross references. If
the menu item Back! is activated in each branched program, the original Editor is
returned.
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4.3.13 Save

¥

> Hardware structure > Save

The changes performed in the hardware are saved in the project database.

4.3.14 Exit

¥

> Hardware structure > Exit

Exits from the hardware editor and switches to the Configuration interface view. In
case of changes in the hardware structure you will be asked whether they shall be
saved or not.

4.3.15 Documentation

¥

> Hardware structure > Documentation

The hardware editor is closed and the project Documentation tab opens in the
Workspace pane of the Configuration interface.

4.3.16 Undo

¥

> Edit > Undo

The last action performed (for example, insert or delete an object) is undone.

4.3.17 Parameters

¥

> Edit > Parameters...
Or

Double-click on object in the Hardware tree.

The parameter definition dialog box of a hardware object opens.
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4 Hardware structure Tree colors

4.3.18 Tree colors

Q > Options > Tree colors

4.3.19 Previous object

Q > Options > Previous object

The hardware object selected last in the Hardware tree is opened.

4.3.20 Next object
Q > Options > Next object

The hardware object selected, when “Previous object” is opened, will be selected
again in the Hardware tree.

4.3.21 Variable list
Q > System > Variable list

Switches from the Hardware editor to the Variables tab in the Workspace pane.
Eventual changes performed in the hardware structure can be saved before.

4.3.22 Tag list

¥

> System > Tag list

Switches from the Hardware editor to the Tags tab in the Workspace pane. The entry
of the object selected in the Hardware tree is displayed in the Tags tab. Eventual
changes performed in the hardware structure can be saved before.
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Structured data types 4 Hardware structure

4.3.23 Structured data types

¥

> System > Structured data types

Switches from the hardware editor to the Structured data types tab in the Workspace
pane. Eventual changes performed in the hardware structure can be saved before.

4.3.24 Breakpoint list

¥

> System > Breakpoint list

The Breakpoint management list dialog box is opened to edit the breakpoints.

4.3.25 Configuring access rights to objects

Configuration of access rights to the Hardware manager objects for the various user
groups.

> Edit > Access rights...

¥

Install the Security Lock by selecting the component in the Freelance setup. For
more information, refer to Getting Started and Engineering Manual User Access.

Q > Edit > User groups...

4.4 Editing the hardware structure

4.4.1Insert new objects

Context-relevant insertion of objects is possible. In the tree view it is possible to
select:

*  The system object to insert process, operator or gateway stations
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4 Hardware structure Editing the hardware structure

e The AC 900F / AC 900FR, AC 900F P/ AC 900FR P, AC 900F L /
AC 900FR L, AC 800F / AC 800FR, and AC 700F controllers to insert the
modules.

*  The Fieldbus modules of the AC 900F / AC 900FR, AC 900F P /
AC 900FR P,AC 900F L / AC 900FR L, AC 800F / AC 800FR, and AC 700F
controllers to assign master objects for different Fieldbusses. I/O modules rack-
based can be inserted under the CAN Master.

*  The master objects to insert slaves
* A slave object to insert modules of this device.
* A process station to insert different modules

¢ The CPU modules DCP 02, DCP 10 or the communication modules DCO 01 to
assign different interfaces

J The Emulator to insert the Controller Emulation

Insert function is selected through menu, context menu or toolbar. For one

E AC 800F or AC 900F Controller, it is allowed to connect only one CAN line with
up to five racks.
For the AC 800F the slot of the CAN module is preset to F1 and cannot be
changed. If a CAN module is installed in that slot, then the I/O bus (CAN) must
be activated. If any other module is installed in slot F1, then the CAN bus must be
deactivated.

Insert an operator station

> Select system object (HWSYS) in the tree view > Insert
Or

¥

> Double-click on operator station position

For documentation purposes, you can enter parameters like keyboard, printer etc. in
the parameter dialog.
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Insert gateway stations

Gateways are always viewed at the control level next to the operator stations even if
they run on a CPU module mounted to a process station (DCP gateway).

For OPC gateways it is necessary to configure aside from IP address and resource
ID also the boot parameters in the hardware structure.

Within the boot parameters is defined how many objects, how much memory and
how many communication connections must be available to other stations.

For DCP gateways no boot parameters are configured, since DCP gateways run on
a CPU module. Therefore a module, type DCP 02GWY or DCP 10GWY, is
mounted at the corresponding location. For a redundant DCP gateway two DCP
10GWY modules must be used.

For documentation purposes, the name of this module can be entered at the
corresponding DCP gateway.

> Select system object (HWSYS) in the tree view > Insert
Or

> Double-click on an operator station position.

The gateway type is defined with resource allocation. For more information, refer to
Resource allocation on page 187.
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Editing the hardware structure

The following gateway types are available:

DCP gateway tpfony
DCP
te060_us.png
Redundant DCP -
gateway PR
DCPR
te061_us.png
OPC gateway oPC
=
0_GW
te063_us.png
UNI gateway UNI
==
UN
te064_us.png
TRN gateway

— -
1l Wil

TRN_gateway_us.png

Insert process stations

A DCP gateway is used for coupling the
Maestro UX control system. It runs on a
CPU module DCP 02GWY or DCP 10GWY

which is installed in any process station rack.

A redundant DCP gateway is used for cou-
pling the Maestro UX control system. It runs
on two CPU modules DCP 10GWY which
are installed in any process station racks.

The OPC gateway runs on a PC, on which an
OPC-Server F is installed.

The UNI gateway type is intended for DMS
API use.

The TRN gateway runs on a PC, on which a
Trend Server is installed.

Process stations can be inserted in the system in either the tree view or the system
view. After insert, the object appears in both the tree view and the system view. The
object is shown at the corresponding station position. According to the selection the

following is visualized:
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*  AC 900F controller

*  AC 900FR redundant controller

*  AC 900F P controller

*  AC 900FR P controller

*  AC900F L controller

* AC900FR L controller

* A rack-based process station PS

* A rack-based redundant process station PSR

*  AC 800F controller

e AC 800FR redundant controller

*  AC 700F controller

*  Controller Emulator
> Select system object (HWSYYS) in the tree view > Edit > Insert.

Q > Select station type > Select an insertion position

Or

> Select station position in the system view > Double-click

PSTA PS8R

Hardwarestructure_part_us.png

Default names are assigned when an object is inserted. If the object is inserted in the
graphic view, the standard name is created from the object type and the position or
mounting location. If the object is inserted into the tree structure, the object type and
the first free, available position are used to create the name. If a generated standard
name already exists in the project, no name is assigned to the new object. When
copying an object, the name is adapted to the new position. When shifting, the name
remains the same.
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Default names of the modules
S:F1 FI810F (FI810F_4_F1)

S: Slot
FIS10F Module type, CAN-3 module here
(FIS10F _4_F1) Default name with station position 4, slot F1

Default names of the master objects
PROFI_M_C (PROF_2_C1)

PROFI_M_C  PROFIBUS DPVI master object (device)
(PROF_2_C1) Default name with station position 2, slot C1

PROFI_M_DEV (PROF_4_F1)

PROFI_M_DEV PROFIBUS DPV1 master object (device)
(PROF_4_F1) Default name with station position 4, slot F1

PROFI_M_772 (PROF_1_C1)

PROFI_M_772 PROFIBUS DPV1 master object (device)
(PROF_1_C1) Default name with station position 1, slot C1

Default names of the slave objects
Node: 0: BusAddr.2: PROFI_S_DEV (SL_4F1_2)

Node: 0 Node 0, the same as the bus address as standard
BusAddr.2 Bus address 2

If the bus address is changed later, the number of the node remains the same.
E Therefore, it is possible to sort the PROFIBUS devices in the tree and graphic

view in a different way than by bus address. The number of the node can be

changed in that way that the slave object will move onto the master object.

PROFI_S_DEV PROFIBUS slave object (device)
(SL_4F1_2) Default name with station position 4, slot F1 and bus address 2
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Default names of the slave modules
Mod.Addr. 0: MODUL (M4F1_2_0)

Mod.Addr. O: Module address (= module position) O
MODUL PROFIBUS slave module
(M4F1_2_0) Default name with station position 4, slot F1, bus address 2

and module position 0

Default names of the hart channels
Ch 1: HART (HART_1_001)

Ch 1: Channel address 1
Hart Hart channel object
(HART_1_001) Consecutive numbering from 001 to 999, valid for the

whole project.

Default names of the link modules
R:1 S:L DLM 01 (DLMO01_4_0_L)

R: Rack

S: Slot

DLM 01 Module type (for example, link module)
(DLMO1_4_0_L) Default name with station position 4, rack 0, slot L

Default names of the serial interface

Below the CPU modules (DCP 02, DCP 10), the communication module (DCO 01)
or the serial module DFM 02, the serial interface assignments are shown as follows:

Serl: MODM_DEV (MODM_2_0_1_2)
Serl: Serial interface 2

CPU modules only feature one serial interface; four interfaces maximum are
available for DCO 01.

MODM_DEV Modbus master object device (unit)
(MODM_2 0_1_2) Default name with station position 2, rack 0, slot 1, serial
interface 2
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Default names for the remote process controller
BusAdr 3: FLRC_MSL (FLRC_MSL_001)

BusAdr 3: Bus address 1-254
FLRC_MSL Freelance Remote Control as Modbus Slave
FLRC_MSL_001 Default name with class name for Freelance Remote Con-

trol as Modbus Slave, consecutive numbering from 001 to
999, valid for the whole project.

4.4.2 Resource allocation

¥

D-PS, D-GS and/or D-LS resources configured in the project tree must be
associated to the respective hardware stations.

In this way the software parts of the user program configured in the project tree are
allocated to the hardware stations.

> Select a station > Edit > Resource allocation...
> Select the corresponding resource from the list
Or

> Double-click on the gray text area of the station

> Select the corresponding resource from the list

Allocation of a resource to a station automatically activates the station or in the
Freelance Engineering operating mode of Commissioning the station is searched
for in the Control Net.

Delete the resource allocation
Deleting the resource allocation deactivates the stations.
> Select a station > Edit > Resource allocation...
> Select No allocation to resource
Or
> Double-click on the gray text area of the station

>Select No allocation to resource
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E Data and parameters previously entered are not lost by deleting a resource
allocation. When allocation is continued, the data and parameter reappear and
can be reedited.

4.4.3 Activate/Deactivate objects

A deactivated object is not loaded into the process station or Controller or one of

@ its subordinate devices. If the deactivation of an entire station is saved in the
hardware structure, the entire station must be reloaded (that is, initialized), after
reactivation.

A deactivated object appears in gray in the tree view.

In the graphic view, the object is shown in gray or in a lighter shade within or below
the Controller.

Deactivated objects are not edited during the plausibility check process.

In the graphic view of a process station, the CAN cable connection between the
racks is represented open and in the activated state closed. The frame of the CPU or
I/O unit and/or a deactivated module are also shown in gray.

> Click on the object > Edit > Activate/Deactivate

Or
> Right-click on the object > Activate/Deactivate

¥
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4.4.4 Configuration of the communication connections

For data exchange with operator and gateway stations, 10 connections are available
in each process station. For data exchange between the OPC server (OPC-S) and
operator stations, 20 connections are available for each OPC server. If more operator
or gateway stations are configured, the operative communication connections of all
users of a Freelance system can be defined in the Communication configuration

dialog.
Q > Hardware structure > Communication configuration...

Or (within project tree configuration)

> Double-click on the CONF project object.
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Communication configuration
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The left column lists all process station resources, and the table header contains all
operator and gateway station resources with their names configured in the project
tree. Every field of this matrix represents a connection between a process station and
an operator or gateway station.

If a connection between the process station and operator or gateway station is to be
set up, the corresponding check box must be ticked V1.

Up to 10 connections can be configured in each line of the matrix.

Additionally, the Switch-over time (time-out) for the redundant network
connections can be configured. This can be done for the entire system, i.e. the same
switch-over time is configured for all connections, or you can set an individual time
for each connection. A switch-over time between 1s and 60s can be specified. The
default value for a newly created or updated project is 45s. The switch-over time for
Freelance Engineering is 45s; this time is not configurable.
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Communication configuration
Switch-over time
O whole system 45 3
® individual (in seconds)
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PS02 (4/10) 45 10 45 45 O O
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Goee
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In the event of a connection failure, a switch-over to the redundant Control Net line
occurs within the predefined switch-over time, and the corresponding signal or
message is output. If no redundant Control Net has been installed or configured, the
communication failure is only signaled or reported.
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4 Hardware structure

4.5 I/O editor

0,

Each module provides I/O components with respect to the number of channels. The
channel of an I/O module can be used directly in programs and graphic displays
through the I/O component. If the I/O component appears in the variable list, it is
possible to indicate a variable name.

I/O components without a variable association do not show up in the variable list
and therefore cannot be exported for lateral communication and cannot have an
initial value.

If the access to an I/O component is programmed by the <Tag name>.
<Component name> syntax, deleting the referenced I/O device will set all
programs to incorrect. To get a correct program it is necessary to create a new 1/O
device instance with the name <TagName> which supports the referenced
component <ComponentName>.

If the access to an I/O component is programmed by a variable, deleting the
corresponding I/O device sets all programs to incorrect. To get a correct program,
the programs must be checked again.

Both I/O components and variables can be opened in programs and displays
through the F2 key.

The I/O component name is composed of the module name (16 characters) and the
component name (16 characters), so that ‘module name.component name’ provide a
total of 32 characters.

The ‘Module name’ is the tag name of the module, the ‘Component name’ is the
name of the I/O or diagnosis component.

Variable names cannot have the same name as tag identifications. Such a name
allocation is stopped by the check for plausibility.
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4.5.1 Opening the I/O editor
Q > I/O editor!

/O editor: Node: 2, BusAddr. 3: PROFL_S_FDT12 (SL_7C1_2) @
Input | Output | Diagnosis |
Total length: 25 bytes
Component | Data type | Byte| Bit | Lengt Yariable Comment -
Clg40_C1 EY'TE 1] 1] g Clg40.c1
M1_Algg5 C1 INT 1 1] 16 Al895_CH1_THZ2 | M1_alg35.c1
M1_Alg95 C1_| |BOOL 17 1] 1 1_A1895.C11nvalid
M1_Algas_C2 INT 3 1] 16 41895 CH2 THZ | M1_Al895.C2 E
M1_Alg95 C2 | |BOOL 17 1 1 1_A1895.C21nvalid
M1_AlB95_C3 INT 5 1] 16 M1_AlB35.C3
M1_Al895 C3 | |BOOL 17 2 1 h1_A1895.C3lnvalid
M1_AlB95_C4 INT 7 1] 16 M1_AlB35.C4
M1_Al895 C4 | |BOOL 17 3 1 1_A1895. Cdlrnvalid
M1_AlB35_ChH INT & 1] 16 M1_AlB35.CH
M1_Alg95 CH | |BOOL 17 4 1 h1_A1895. CBlnvalid
M1_AlB95_CE INT 11 1] 16 M1_AlB35.CE
M1_Al895 CE_| |BOOL 17 5 1 h1_A1895. CElrnvalid
M1_Alga5_C7 INT 13 1] 16 Al895_CH7_THZ | M1_aAl895.C7
M1_Alg95 C7_| |BOOL 17 5 1 1_A1895.C7nvalid
M1_AlB95_C8 INT 15 1] 16 M1_AlB35.CE
M1_Al895 C8 | |BOOL 17 7 1 h1_A1895. CBlnvalid
M1_AlB35_CH EY'TE 17 1] g M1_AlB35.C3
M2_A0835_C3 | BYTE 18 1] g M2_A08595.CH
M3_D1840_C1 EOOL 20 1] 1 M3 D1840.C1 i
(YN T =TT ] i n 1 RA_CUBAT T lneralid
1] I ¢
o) e [ o

te048_us.png

The I/O editor is composed of several tabs indicating inputs, outputs and diagnosis
components. The columns on the tabs can be sorted with a double-click on the
column header.

Component ~ This column shows the names of the components. Depending on the
type of the module, the module channels are marked ChO to
Ch7/15/31 by default setting. It is possible to change the component
name (maximum 16) but within a module the name must be
unambiguous.

E By renaming a component, all programs referring to this component become
incorrect.

Data type The variables for analog modules are processed as variables of data
type UINT from the analog I/O module, except for the temperature
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module DAI 04 (REAL). The useful signal is 12 bits wide. These
variables can be converted into a REAL format for further
processing in the programs. For example, to switch them to analog
monitoring.

This is done with converter modules, in which the ranges are
configured for further processing or given default values. For
example, in case of wire break. These converter modules transpose
the process signal (for example, 20 mA) to a physical value, or
conversely the physical value to an output signal.

An exception is the DAI 04 module, which carries out this
conversion on the module by linearizing the signals over a
corresponding characteristic.

The signals of the digital modules are supplied to the system with
variables of data type BOOL. The variables do not require a
converter, as their states can be processed directly.

By changing the data type, all programs referring to this component become

incorrect.

Byte

Zero-based byte offset of the component in the actual section. The
value of the component starts at this offset and ends at offset plus
the size of the component data type. Only byte values equal to or
larger than O are allowed.

Changing the byte offset will not adjust the byte offset of other components. If
the byte value is changed all references to components of this I/O module or unit
in user programs or wherever variables can be referenced will be set to

implausible.

Bit

Zero-based bit offset of the component in relation to the
corresponding byte. Only bit values in the range 0 to 7 are allowed.

Changing the bit offset will not adjust the bit offset of other components. If the
bit value is changed all references to components of this I/O module or device in
user programs or wherever variables can be referenced have to be set to incorrect.

Bit Length

Bit length of the corresponding data. This parameter must be
specified.
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Opening the I/O editor

Variable

Different name for the I/O component. Enables access to I/O
components not only by the new syntax described above but also in
the same manner as in earlier Freelance Engineering versions. This
is an optional parameter. If this field is left empty, the I/O
component can only be accessed by the new syntax. The variable
name must be unique for all variables. Pressing F2 shows a list
which contains all ‘unmapped’ variables of the project which are
located on the same process station and have the correct data type.
All variables show up in the variable list with the same behavior as
any other variable. Variables which have not yet been configured in
the project, can be declared directly in the I/O editor.

Only I/0O components with allocated variables can perform lateral
communication, that is, can be read in other resources.

If the variable name is changed all references to the old and to the new variable
will be set to incorrect.

Comment

Check

Comment for the I/O component. This is an optional parameter. The
maximum length of this entry is 31 characters. Changing the
comment for references to an I/O component has no effect on the
check state.

Press Check button to check the I/O definition (overlapping bytes,
gaps, data types, and so on) of I/O module.
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4.5.2 Edit components

¥

> Select object > right-click > Context menu

[ /O editor: Mod.Addr. 0: AI723F (M3F3_4_0) @
Input | Output | Diagnosis |
Total length: 32 bytes
Component I Data type VYariable Comment

MO_IN_BOOLO_0 (BOOL

00L1_1 |BOOLC

Insert component

Delete component

Cut

Copy
Paste

Move block
Cross reference

Undo

Ins

Del

Ctrl+X
Ctrl+C
Ctrl+V

F5

Ctrl+Z

I Bylel Bit ILenglI
1 1

I

OK

J [ Cancel | [ fonty |

te101_us.png
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Insert component

> Right-click on a field or line number > select Insert component

¥

A new component is inserted. All lines below are moved down. “New0000” is
defined as the first component name and then “New(0001”, and so on.

If a component for the modular slave is inserted, a special dialog appears which

E makes it possible to access individual items of information on the field device. A
distinction is made between structured access and standard access. With
structured access, the structures of the device data are defined by the user or
device vendor. With standard access, the device data is listed under the
unstructured slave object. Both views show all device data which has not yet been
assigned to a component.

> Right-click on a field or line number > select Insert component > select
Q component > right-click > select data type

Diagnostic Data of SL_3F3 4 (=23

Structured
agnostic Profibus Slave SL_3F

B"!

Di
0|
E
-B Stationstatus_2
00
0}
E
0}
E

e

Stationstatus_3
MasterAddr

15N Ident Number
- ExtDiagData
----- fl ModStat00-07
----- f ModStat08-15
----- f ModStat16-23
----- f ModStat24-31
----- f ModStat32-39

te105_us.png
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Input Data of SL_3F3_4 (=23

Structured
BE [ input Profibus Siave SL_3r3 Y

=- § M3F3_4.0
e Byte D

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5 e

Byte 6

Byte 7

Byte 8

Byte 9

Byte 10

Byte 11

Byte 12

Byte 13 -

4 I 2

m

Close Cance Apply

te106_us.png

Delete component

> Right-click on line number, possibly drag block > select Delete component

The selected components are deleted. All lines below are moved up.

ﬂ Components can only be deleted if the entire line has been marked beforehand.

Copy

> Right-click on line number, possibly drag block > select Copy

The selected components are placed on the clipboard. Using Paste, the
lines/components to be copied can be inserted, after having selected the destination
position/line.

ﬂ Components can only be copied if the entire line has been marked beforehand.
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Paste

Q > Right-click on line number > select Paste

The components previously placed on the clipboard are inserted.

E The contents of the clipboard can only be inserted if the entire line has been
marked. If it is discovered, during insertion, that the corresponding component
already exists, a new component name can be entered.

Duplicate Component Name

The name of the component 0K

already exists. Please rename.
MO_IM_BOOLO_O Cancel all

il

te103_us.png

Move block
Q > Right-click on line number > select Move block
Move Block @
Old position: ~ Byte Bit

v e

Mew pogition:  Byte Bit
1 1

te102_us.png

E The position of a component can only be displaced if the entire line has been
marked.
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¥

Change data type
> Click on data type field

The data type for digital module channels can be set (BOOL, BYTE, WORD,
DWORD). The data type for analog modules is permanently set to UINT. In
addition, the following data types are for field devices: INT, DINT, UDINT and
REAL.

4.6 Network configuration

¥

> Hardware structure > Network...

% Network Configuration ==
HW node Resource Line A Line B
type name type name ID IP address 1 IP address 2 IP address 1 IP address 2
Engin. PC Freelance Engineering D-ES 21 172.16.1.1 172.16.32.1
AC 700F AC700F2 D-PS PS_3 2 172.16.1.2
AC 900F ACO00F2 D-PS PS_1 9 172.16.1.9 172.16.32.9
AC 900F L ACO00FL4 D-PS P5_2 3 172.16.1.3 172.16.32.2
AC 900FR ACO00FR4 D-PS/RED PS4R 4 172.16.1.4 172.16.2.4 172.16.32.4 172.16.32.4
GWY GWY2 D-GS OPCs 25 172.16.1.10 172.16.32.10
VIS 0S51_HW D-LS VIS1 24 172.16.1.10 172.16.32.10
VIS 0QS52_HW D-LS VIS2 23 172.16.1.1 172.16.32.1
e

NetworkConfiguration_us.png

4.6.1 IP address and resource ID

All stations are linked by the Control Net. The Control Net is based on the Ethernet
standard with the TCP/IP communications protocol. The word Ethernet denotes
local networks complying with DIN ISO standard 8802, part 3 and the now valid
standard IEEE 802.3.

The Freelance Engineering makes a difference between Resources and Stations.
Stations are units connected to the Control Net with a definite IP address.

Resources are software parts loaded to the stations. In the project tree they appear as
resource nodes and identified in the network by a unique resource ID.
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The differentiation between resource ID and IP address is necessary as there are
stations in which several resources can be loaded (for example, one PC with
Freelance Operations and a gateway); but resources can also be addressed through
two different IP addresses (for example, a redundant process station).

In the example “Freelance Operations and a gateway on one PC”, two different
resource IDs must be allocated to these components for installation on the PC under
which the two software parts can be addressed. For a project configuration, the same
IP address (the address of the PC in which the resource is loaded) is allocated in the
hardware structure for both resources and two different resource IDs are entered

In the example “Redundant process station”, two different IP addresses must be
entered for the CPU module.

IP addresses

During the system setup, the IP addresses must be allocated to the individual
Freelance stations. In case of local networks that are not connected to the outside
world via a router, an address from the address block172.16.0.0/20 should be
assigned. The standard setting for Freelance is the subnet mask 255.255.240.0.

If redundant AC 800F process stations are used, the subnet mask 255.255.240.0
must be set.

f two Ethernet modules will be used at the slots E1 and E2 of a non-redundant AC
800F, take care that an IP address out of various subnets is assigned to each
Ethernet interface.

It is recommended to set e.g. for E1 an IP address within the range of 172.16.[0 -
15].[0 - 255] and for E2 an IP address within the range of 172.16.[16 - 31].[0 -
255].

An address in the same subnet, e.g. between 172.16.0.1 and 172.16.15.254, must be
allocated to all Freelance stations on the same Control Net, Note that the first and
last address of a subnet (broadcast addresses) must not be used.

In a Control Net in a redundant configuration, addresses in separate subnets must be
allocated for Line A and Line B, e.g.:

Line A: 172.16.0.1 to 172.16.15.254
Line B: 172.16.16.1 to 172.16.31.254.
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If no Control Net redundancy is required, the address fields for Line B have to
remain empty.

If Freelance stations are in a network with other users, allocate corresponding IP
addresses by the network administrator.

For more information about how to set the IP addresses refer to the Mounting and
Installation Instructions of the corresponding controller.

They need not be considered when configuring the hardware structure, as the IP
addresses are independent of them.

General settings

Directly after the Freelance software has been installed, the Settings dialog for the
Freelance components is opened. In this dialog, you have to define the resource IDs
for the installed software components. Under General settings / IP addresses the IP
addresses and subnet mask for Line A and Line B of the Control Net must be
specified. If no Control Net redundancy is needed, the input fields for Line B must
remain empty.

IP Address

Inzert the IP address and the associated subnet mask of your
computer,

Mote that the subnet masks have to be equal for the whole network.

Line & Line B
IP Address: 172160 1 . 1 17216032 .1

Subret Mask:  255.2556.255. 0 255,265,240, 0

IPAdresse_1_us.PNG

4.6.2 Control Net Redundancy

Optionally, the communication between AC 900F process stations and operator or
gateway stations as well as lateral communication between AC 900F process
stations can be realized via a Control Net in a redundant configuration. The
following Freelance stations support Control Net redundancy:

* AC900F

*  AC 900F redundant

*  AC 900F Plus

*  AC 900F Plus redundant
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*  AC900F Lite

*  AC 900F Lite redundant
*  Freelance Engineering

*  Freelance Operations

*  OPC gateway

Freelance Freelance
Engineering Operations OPC gateway

Control Net Line A

Line B

TEEI ?
AC 900F AC 900F red. AC TOOF AC 800F
AC 900F Lite AC 900F Lite red.

ControlNetRed_1_us.png

The AC 900 F Ethernet connector ETH1 is used for Control Net Line A, ETH3 is
used for Line B. If no Control Net redundancy is configured or stations are used
which do not support Control Net redundancy, the communication is realized via
Line A (ETH1).

For communication between the operator or gateway stations (horizontal
communication) only the configured Ethernet line is used. Redundancy is not
supported. The trend server, for example, communicates with the process stations
via the redundant Control Net, i.e. Line A and Line B. The communication between
the trend server and the operator station, however, is non-redundant and only uses
the configured network, typically Line A.

The communication between the AC 900F controllers and the operator or gateway
stations (vertical communication) is on the active Control Net line. In the event of a
failure of the active line, a switch-over to the redundant line occurs within the
configured switch-over time (see Configuration of the communication connections
on page 189).
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ControlNetRed_2_gr.PNG

The data exchange (lateral communication / time synchronization) between
AC 900F controllers is always done using both Control Net lines. A failure of any of
the lines has no effect.

The lateral communication between the AC 900F controllers and the AC 700F,

AC 800F or Freelance rack system is realized via Control Net Line A. The AC 700F,
AC 800F and Freelance Rack system do not support Control Net redundancy and
solely communicate via the Control Net Line A.
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4.7 General parameters of the hardware structure objects

All stations such as process stations, AC 900F controllers, AC 800F controllers, AC
700F controllers or operator stations and their subordinate objects such as modules
are elements/objects in the hardware structure. These objects have an object name
and a parameter dialog with specific object parameters.

4.7.1 HWSYS system object

HWSYS system object is only a structure element comparable to the project element
“Configuration” in the project tree, as the project element configuration stands for the
total of all software resources, the system object stands for the total of all hardware
stations such as process, operator or gateway stations.

With the system object the system view is selected in the graphic part of the
hardware structure.

7 System Object HWSYS (=23
General data

Long text: Fulp mixing control|

[ 0K l | Reset |
| Cancel | | Check |
| Save | | Help |

te028_us.png

4.7.2 VIS operator station

The Operator stations are commercial PCs in which the software program
Freelance Operations has been installed for process visualization. All displays and
records are configured with the software program Freelance Engineering and loaded
in the operator station. Data acquisition for recording and trend display takes place
in the process station, and all display and archiving in the operator station.

Each process station can communicate with up to 10 operator and/or gateway
stations.

The communication connections are enabled under Connection configuration. For
more information, refer to Section 3, Project tree on page 67 and Display target
stations on page 89.
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The station (D-OS) must be allocated to a resource. With this you define which
graphic part of the application program is run on which operator station. For more
information, refer to Resource allocation on page 187.

7| Operator Station VIS (1/3) @
General data

Long text: DigiVis operating

Position on display: |1 [ e l l Beset l
Software resource:  |VIS1 l Cancel l l Check l
l Save l l Help l

te030_us.png
General data
Position on display
Position in the graphic view of the System display.

Software resource
For example, process station in the project tree.

With >> turn to the next parameter definition dialog box.

Operator Station VIS (2/3) @
PC configuration
PC:
m .
ouse:
:
wu

te040_us.png

PC configuration (only for documentation)

PC PC for Freelance as operating system.
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GWY gateway station

Keyboard
Mouse

VDU
Type
With >> turn to

Type of keyboard

Type of mouse

Type of monitor

the next parameter definition dialog box.

Operator Station VIS (3/3)

Printer

Printer 1:

K

Printer 2:

- Cancel

Save

Check

Ll

~
les
|5
~

te041_us.png

Printer
Printer 1

Printer 2

E Only for printer documentation, not for printer setting.

Operator station printer

Operator station printer

4.7.3 GWY gateway station

Gateways exist for the connection of OPC server, Maestro UX, for any Clients
such as Microsoft Excel or Visual Basic applications OPC clients and for
individually created applications (DMS API).

The maximum number of gateway stations are defined in the project tree element
configuration. For more information, refer to Project objects of a OPC function
block library on page 77. The hardware configuration must be allocated to a
resource (project tree), the gateway type is only defined by means of such an
allocation. For each gateway station configuration, the number of configurable
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control stations is reduced by one. For more information, refer to Resource
allocation on page 187.
7| Gateway Station @

General data

M ame: _ Shaort tes: OFC_CO1

Longtext: OPC server itemns

Gateway Station | Book Parameter

CPU modules
CPU 1: CPU 2:

Position on digplay: |2

Software resource: aF_G

[ QK ][ Lancel ” Save ” Beset ” Check ” Help

te059_us.png

Gateway station tab

CPU modules

CPUI Name of the corresponding CPU module (DCP gateways only)

CPU2 Name of the corresponding CPU module (redundant DCP gateway
only)

Position on display
Position in the graphic view of the system display

Software resource
Allocated resource (project tree)

Boot parameter tab

Memory These numbers influence the partitioning of the memory within a
DCP gateway. If errors occur in loading of the objects when there is
a very large number of objects in the gateway, change these settings
to load the project.
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Max. no. of Objects
Maximum number of objects which can be loaded on the gateway.

Configuration data (PRAM)
Storage area, in KB, which is reserved for the configuration data.
This storage area is cold-start stable (only with DCP gateway).

System limits

Number of connections
Maximum number of configured communication connections. For
more information, refer to Configuration of the communication
connections on page 189.

4.7.4 Process station

The process station is defined by the controller or the CPU. The process stations are
divided into two classes: the conventional process stations where the I/O modules
are assembled in module assembly frames and the process is carried out in one or
two (redundant) CPU modules, and the AC 900F / AC 800F / AC700F controller
where several field busses as well as rack-assembled modules can be connected.

For more information on process stations, refer to Engineering Manual Process
Station.

For more information on PS and PSR process station types, refer to Engineering-
Manual Process Station Rack-System.

4.8 Controller emulation

The controller emulator allows testing and simulation of user programs even
without connected hardware. It runs on a PC and emulates all functionality of the
Freelance controller with the exception of the I/O functionality. Multiple emulators
can be used, and emulators can coexist with Freelance controllers in a project.

4.8.1Restrictions

The controller emulator support only parts of the real AC 700 / AC 800 / AC 900
controller. Even if the controller emulator can be configured similar to a normal
process station, it can be used for functional test purpose in the office or in a test
environment only. The plausibility check for the emulator configuration isn't as
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comprehensive as the check of a real controller. Therefore it might happen that an
emulator configuration contains configuration errors which are not detected (e.g.
TCP communication between emulators on the same PC when using the same ports
or usage of ports that are already used by other applications on the PC that hosts the
emulator).

The controller emulation is for test purposes only and may not be used in real
production environments.

The emulator has a different timing behavior than a real process station and the
reaction on exceptional situations and the error handling are different to a real
controller. Therefore only functional tests are possible.

The following features are supported:

*  Usage of all function blocks according IEC 61131 programming that are not
hardware related.

*  Send and receive communication (UDP and TCP).
*  Alarm handling with Freelance Operations.

e Data access with Freelance Operations.

*  Access from gateways (OPC, DMS-API).

»  Data exchange with other controllers using exported variables (lateral
communication).

*  Time synchronization by Freelance controller

The following features are not supported or behaves different to a real process
station:

. Hardware related function blocks

. Redundant tasks
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»  Task priorities, only four priorities are supported: 50 for the default task, 51-94
(low), 95 (normal), 96-99 (high). If the PC has more than one core and the
emulator is not bound to a single core using Windows affinity, multiple tasks
can execute simultaneously)

*  Error handling in case of exceptional situations like
—  Division by zero
—  Overflow of values (depending on used data types)
—  Power down / power up behavior
—  Error correction of memory

*  Controller redundancy (redundant projects can be loaded, but a redundant
emulator is not supported)

*  Resource handling (memory, ...)

*  No Modbus serial communication

*  No Modbus TCP communication

¢ No serial telecontrol communication (IEC 60870-5-101)

¢ No Ethernet telecontrol communication (IEC 60870-5-104)

*  No support of PROFIBUS interface

*  No support of Foundation Fieldbus interface

*  No support of CAN interface

*  No support of Web server diagnostics (event log, task statistics)
*  No time-master function

*  No time synchronization via radio-clock or OPC gateway
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4.8.2 Insert and start an emulator
The configuration is similar to the other station types. Simply insert an object of
type EMULATOR into the hardware structure and assign the process station.

To create and start an emulator go to the emulator administrator page by entering
Q the IP address http: // localhost: 8888 or http: // <IP address>: 8888 in the web

browser.
- m] X
@ & http://172.16.32.40:2880 - & | Suchen... o~
(& Freelance Controller Emulat...
Freelance Controller Emulator Administrator Page A IRID
Mpmp

Station No. Shutdown Emulator View Web Server

O B =
- O B =

Below you can start a new controller. You must specify a unigue station no.

stationNo:0 |

Save Configuration

Initialize Controller ”

Emulator_1.PNG
Station No. Station number (Resource-ID) of the process station to be emulated
Shutdown Stops the controller emulation

Emulator View
Open the controller emulator interface

E The controller emulator interface is a Java application. Depending on the Java
security settings, this application may need to be added to the exception list
(http://<IP-Adr>:8888/SCGui.html).

Web Server Open the controller emulator diagnostic window

Initialize Controller
Starts a new controller emulator with the specified station number
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Server Configuration
Saves the configured emulators, so they will start automatically the
next time you start the PC.
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5.1 General description — Commissioning

Commissioning is an operating mode of Freelance Engineering which offers a range
of other functions in addition to the loading of project objects. However, in contrast
to the configuration operating mode, the user programs cannot be changed
structurally. Only when the user programs have been configured and checked for
plausibility, can they be loaded into the process station and started as part of the
commissioning process.

When a project is commissioned for the first time, the complete project must be
loaded into the respective station.

Later, only changes need to be loaded. Changed project objects are loaded and
started in accordance with selections made in the project tree. The selection of
single or multiple user program objects is made in the project tree, as already
described under configuration.

As well as starting, loading, stopping or initializing project objects, such as a
resource, a task or a program list, it is also possible to edit individual function
blocks of programs. This enables the operator to change operating modes, switch to
a specified operating state and set parameters for function blocks without having to
reload the modified program. There are two methods of making these changes
known to the system:

*  Write loads the changes without saving them in the project file.
*  Correct saves the changes in the project file, as well as loading them.

Although they share a common user interface, configuration and commissioning are
two separate processes. For commissioning, a connection must be established from
the engineering station to the process station(s) and the operator station(s) via the
Control Net. It is then possible to switch directly between configuration and
commissioning modes.
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After loading a project with Load whole station, additional configuration changes
may be loaded incrementally. A configuration change consists of the creation,
deletion or a change to a project object. A configuration change which effects other
project elements is said to have side effects.

During loading, the existence of side effects will cause the changed project object
and any objects affected by it to be stopped. During operation the side effect
changes should be loaded with caution. The user is made aware of the occurrence of
side effects by the way the object nodes concerned are shown in the project tree.

Version checking ensures that the project running on the commissioning station and
the process station are one and the same. As regards the loading of changes,
configuration changes which have not been downloaded yet are indicated by arrows
on the objects concerned.

Commissioning of the programs is facilitated in all cases by a global value and
trend window. The user can track analog and binary values from one program or
another.

In FBD and LD programs, binary values appear directly with their logical state of 1
or 0. The state of the binary signal is recognized by a different line type.

In the IL programs, the current contents of the accumulator appear in their own
column.

In ST programs all local variables can appear in the value window.

In SFC programes, the processing of the transitions and steps can be controlled. The
language allows the transitions to be blocked or forced. The steps can be processed
in permanence or permanently switched off. In addition, parameters such as the step
wait time (TWA) and the step monitoring time (TMO) can be altered.

Binary and analog values can be set on a one-time basis to test the reaction or
functionality of the program.

Values can be forced to remain constant (for debugging purposes) at the I/O
modules and field devices. This is achieved by switching to the hardware structure
and selecting the requisite object.
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5.2 Starting commissioning

Unlike configuration, commissioning can only be performed once a connection to
the process station has been established through the Control Net (Ethernet). If the
Control Net is used in a redundant configuration, communication is possible on both
lines, Line A and Line B. If the primary line should be interrupted, an automatic
switch-over to the secondary line is performed. Communication is set up
automatically when Commissioning is selected.

From Configuration interface, select Project > Commissioning
E It is possible to switch between configuration and commissioning modes directly
from the project tree.

For more information on installation of the Control Net connection, refer to
Mounting and Installation Instructions Manual.

A" Freelance Engineering

Save project n

Documentation
Check I
Check all

Show error list

—_ e T

Header...

Comment

Network... ]
; 7
Proiect manager .

Commissioning_us.png

Connection requirements

*  Ethernet card correctly installed in the engineering station D-ES.

*  “Internet log (TCP/IP)” added to the network configuration.

*  Control Net cable connected correctly to the stations to be commissioned

*  Resource IDs and IP addresses entered correctly in the stations.
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All resource IDs or IP addresses are unique (Exception: stations which contain
several resources, e.g. a PC with Freelance Operations and a gateway).

Following an upgrade/update, the current firmware has been loaded to the
process station

Current firmware updates downloaded to modules

5.2.1 Commissioning procedure

The objects to be loaded into the process station must have satisfied plausibility
checks.

The start-up characteristics of the project must be known and must be checked
prior to commissioning. The automatic startup of the function blocks, program
lists, tasks and process stations is preset and can be configured as required.

Open Commissioning
Select the project objects to be loaded from the project tree and load them.

If no automatic startup has been configured, initiate processing in the function
blocks, switch on the program list, start the task and start the resource.

5.2.2 Switching between commissioning and configuration

Direct switching between commissioning and configuration modes is possible.

E Commissioning mode is not available if the system detects the running of BDM.
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5 Commissioning Switching between commissioning and configuration

Switching from commissioning to configuration

Q > Project > Configuration

| Project | Edit Load

Project manager

Close project
EW)

Exit Engineering Tool AC 80
| | &0z TRST (Gwv)i

di1513_us.png

It is necessary to switch to configuration when, for example:

*  Objects are to be added or changed

Variable changes are to be performed, such as adding new variables or
changing data types.

»  Extra tags or variables are to be configured in a resource
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5 Commissioning

y
H

Switching from configuration to commissioning

d

It is necessary to switch to commissioning when, for example:

> Project > Commissioning

After a switch from commissioning mode into configuration mode, it is not
permissible to switch from the program directly back to commissioning. The
reason is possible side effects which any changes made might have on other
objects, such as programs or displays. Visible indication of side effects is
provided only in the project tree display; hence a switch to the project tree is

required before a return to commissioning.

Save project

Documentation
Check

Check all
Show error list
Header...
Comment

Network...

Commissioning

Project manager

Close project

Exit Engineering Tool

Ec

1
i1514_us.png

The user program is to be loaded

After plausibility checks, objects are flagged for loading with an arrow symbol

Tag parameters are to be corrected on a running system

Processing of individual programs is to be monitored

Individual signals from or to a field object are to be debugged (forcing).

DVP1 parameters of a PROFIBUS field device are to be loaded.
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5.2.3 Quick switch from commissioning to configuration mode

A quick switching from commissioning to configuration mode has been
implemented through the menu item Configuration or the toolbar available in the
following editor or list displays:

*  FBD program

* LD program

* IL program

* ST program

*  SFC program

*  Hardware structure (system structure and station review)
*  Variables list

e Taglist

The mode change always applies to the entire Freelance Engineering system. Thus,
switching for example from the commissioning to the configuration mode within an
editor causes that if one subsequently moves to the project tree, it will also be in
configuration mode.

E When changing the mode, the current selection, the current block selection, the
current display section, the current search filter and the current sort sequence are
all retained within the editors or lists.

If dialogs such as the ‘Define debug window’ or the operator dialogs in the SFC
program are opened, then the values and trend windows will be closed.
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5.3 Commissioning user interface

5.3.1Project tree

In commissioning mode, as in configuration mode, the project tree forms the

starting point for all further operations.

Unlike in configuration mode, state information such as ‘running’ or ‘stopped’ is kept
for the individual project objects.

It is clearly indicated which objects need to be loaded. These project objects are
shown preceded by an arrow. If a compressed branch contains at least one
subordinate object that needs to be loaded, then an exclamation mark precedes the
visible representative (top most object) of that branch.

Project Edit
/s T

Explorer

+

Load  System  Windows  Options

[=] 01 oslo3_sc

01
= 02
= 03
= 04
= 05
M 06

[ 02 Pool

di1515_us.png

L= 01 conF (Conr)
—[= 01 Software (SW)
! B 01 ps2 (AC 700F)Version error, Running

! 02 psi (AC 900F)Mo connection
—E 03

]
0sloTS68 (OVW)
Sf_charts (STRUCT)
Graphics (STRUCT)
Logs (STRUCT)
Trends (STRUCT)
FIC2_VTS (TS_D-0S)

[ 04 P-MA (P-MAC)

—[¥ 05 UFB (P-FB)

—[J 06 OP (GWY)Mo connection
—[ 07 CDP (P-CD)

— [ 08 TAG_LIB (OPC_FB-LIE)
— [ 09 OPCs (OPC-S)Mo connection
— [ 02 Hardware (HW)

For more information, refer to Section 3, Project tree.
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Menu structure of the Configuration interface in commissioning mode

5.3.2 Menu structure of the Configuration interface in commissioning mode

ﬂ Based on the active tab or editor, the menus will be updated.

5.3.3Differences between commissioning and configuration modes

Project tree functions of configuration

Menu options in bold can only be used during Configuration, not during
Commissioning.

Project Save Project

Edit

Save Tab
Documentation
Check

Check all
Show error list
Header...
Comment

Network...
Commissioning
Project Manager
Close project
Exit Engineering Tool
Undo

Program

Insert above
Insert below
Insert next level
Expand

Full expand
Compress

Cut

Copy

Paste

Delete

System

Options

Variable list

Tag list

Structured data types
Global message processing
Local message processing
Hardware structure
Display access
Communication
configuration...

Area definition...

Show global variables...
Show exported variables...
Show all objects...

Show selected objects...

Breakpoint list

OPC Item List

Print

Long state line

Set system time

Color setting...
Lock/Unlock UFB-Class
Lock/Unlock Tag Type

No initial variable/tag-filter

Auto accept
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Export block... Help
Import block...

Import block as redundant...
Search...

Access rights (only on Security

Lock)

User groups (only on Security

Lock)

Display target stations

Project tree functions of commissioning

Contents
Overview
About...

Menu options in bold can only be used during Commissioning and not during

Configuration.

Project Header...
Network...
Configuration
Project Manager
Close project
Exit Engineering Tool
Edit Program
Expand
Full expand
Compress
Search!
Display target stations
Load  Whole station
Variables
Message configuration
Changed objects
Parameters... Help
Version informations...
Ignore version error...
Adjust version error...
System Variable list
Tag list
Global message processing

Windows

Options

Local message processing
Hardware structure

Show global variables...
Show exported variables...
Show all objects...

Show selected objects...
Break point list

Define debug windows...
Show value window
Show trend window
Print

Set system time...

Long state line...

Color setting...

No initial variable/tag-filter
Auto Accept

Contents

Overview

About...
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5.3.4 State displays in the project tree

In contrast to configuration, state information is maintained on project objects
during commissioning. This state information appears after each project object in
brackets (like the object types) and is updated as it changes. The state information
reflects the state of this object in the process station. If arrows should appear before
the nodes, these project objects must first be loaded or reloaded into the station
because of a configuration change. An exclamation mark indicates that other objects
at levels below the one so marked need to be updated because of changes in their
configuration.

The color of the node in the display provides information about the effects of its
configuration change on other objects. Higher-level information may also need to be
updated in the station.

In commissioning, nodes appear in the same formats as in configuration.

Refer to Display of project object states on page 78.

5.3.5 Representation of the side effects caused by configuration changes

Switching to configuration and carrying out a configuration change can affect the
higher-level task or resource (side effects).

The configuration change must therefore be loaded into the higher-level resource.

After the plausibility check, all modified objects are always flagged with an arrow
symbol next to the affected node in the project tree. If the project tree is compressed,
an exclamation point shows that one or more affected nodes exist below the marked
object. Refer to Changes with side effects on other project objects on page 243.

*  Programs modified with no side effects are represented by a green node.

*  Objects changed and having side effects on the task are represented by a yellow
node.

*  Objects changed and having side effects on the resource are represented by a
red node.

*  Added objects are shown along with the side effects produced.
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*  Deleted objects are flagged with an arrow next to the affected program list and

task.

When side effects involve a task or even a resource object, all project objects
below the affected object, together with the function blocks they use, are held up
for the duration of the loading process. Refer to Load changed objects on page

239.

5.3.6 Project version

¥

Version check

The following version control check is performed by Freelance Engineering to check
which project is loaded in the selected station and whether or not this project
corresponds to the project currently opened in Freelance Engineering. Information on

the individual project versions appear as follows.

> Load > Version informations...

-
Version informations

Project version on Freelance Engineering-FC

Project name: docupoj Mumber of loads:

Project version on process station PS01

Project name: docupoj Mumber of loads:

Mumber of bootstraps:

MNumber of corrections:

Mumber of bootstraps:

MNumber of corrections:

10
51

10
51

h
versioninfo_us.png

The information can be deduced from the number of times the function blocks and
HW components have been loaded (corrections) and undergone parameter changes.

The critical factor is whether the project name in the engineering station matches the

one in the process station.
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The true project version number is stored in system variables. These system
variables hold the project version. They are overwritten with current values on
initialization or bootstrapping of the resource. The new values are then retained until
the next initialization or bootstrapping (even in the case of a cold start).

Project name  Name assigned to the project when it was set up.

Number of bootstraps CMajorVerNo
Incremented by 1 on each bootstrapping.

Number of loads CMinoVerNo
Is set back to zero on initialization or bootstrapping. After each
successful loading of an object into the station it is incremented by
one, but is not incremented for a cold start.

Number of corrections CPatchVerNo
Variable is incremented by one after each successful correction of
the block parameters.

Adjust version error

If the system bus connection is interrupted during a load operation, a version error
may occasionally occur. In this case the number of load operations in the version
data differs between the configuration PC and the station by exactly one. This
version error can be reset as follows:

Adjust version error should only be used to reset version errors when there is
no doubt that the objects in the station are identical with those specified in the
configuration.

Q > Load > Adjust version error...
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Show global variables

In an AC 900F resource, a maximum of e.g. 32 Kbytes of memory can be allocated
for variables. In the case of real values 4 bytes in size, this equates to 8,000 variables

per resource.

> System > Show global variables...

Or

Select resource > Project > Header > Show...

Or

Double-click on the resource > Show...

Global variables of P51
Comp.No Variable n... State Type Offset it
1] P51.5endErr  CLEAN BOOL 32767 E
2 FB1 CLEAN BOOL 32685
4 Str123 CLEAN STRS 32652
5 Str123_16 CLEAN STR16 32632
[ S5tr123_266 CLEAN STR256 32372
7 P51.P52.R... CLEAN BOOL 32766
8 P51.P53.R... CLEAN BOOL 32765
9 P51.PS4.R... CLEAN BOOL 32764
10 C9_51_RD CLEAN BOOL 32757
11 Fx2_From... CLEAN BOOL 32756 =
Max. memory size: 32768 Byte
Available memory: 32162 Byte
Largest y block available: 32155 Byte
Available memory for type description: 260578 Byte
di1525_us.png
Comp. No. Sequence number of variable

Variable name Variable label with up to 16 characters in length

State CLEAN
DIRTY

CREATE
DELETE

The object is correct and loaded into the station.
The object version in the engineering station does
not match the object version in the process station.
Object not yet loaded into station.

Object deleted from project database, but still pres-
ent in station.
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¥

Type REAL, BOOL, UINT and so on
Offset Memory address offset

Exported variables of the resource

A variable can be accessed for reading and writing. These operations can be
performed within a resource. Other resources have read-only access. Furthermore,
they can read a variable only if it is defined for Export, that is, if when the variable
was originally defined, Export permitted to other resources was indicated by a Yes
entered in column X of the variable’s entry in the list. This state may be changed
subsequently.

A maximum of 1400 bytes per resource can be specified for lateral
communication (that is, for export from one resource to another).

Where variables are assigned to an I/O component, these or the I/O component
itself cannot be written to from other resources. For more information, refer to
Engineering Manual IEC 61131-3 Programming.

> System > Show exported variables...

The window setup is identical to that of the list of all global variables of the
resource. For more information, refer to Show global variables on page 228.

Show all objects

All objects configured are shown for the project.

> System > Show all objects...
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Resource object list for P51 @
Obj.No: State:  Type: Projecttree object: ‘ Loa
131 CLEAN VAR  CO1/SofyR14 2 [ ganeal |
132 CLEAN RSC  CO01/5offR14 [
135 CLEAN TSK  CO01/5ofyR14/505 3
136 CLEAN TSK  CO01/5ofyR14/503
137 CLEAN TSK  CO01/5ofyR14/504
138 CLEAN TSK  CO1/SofyR14/501
139 CLEAN TSK  CO01/5ofR14/502
142 CLEAN PRG  CO01/5of/R14
143 CLEAN TSK  CO01/5ofyR14/506
144 CLEAN TSK  CO1/SofyR14)507
147 CLEAN DST  CO01/5of/R14
600 CLEAN PI CO1{SoftfR14/501
601 CLEAN PI CO1{SoftfR14/502 -
Max. number of objects: 3000
Number of unused objects: 2352

di1517_us.png

Obj. No
State

Type

Object number

CLEAN

DIRTY

CREATE
DELETE

VAR
TSK
CLS
PI
PRG
SFC
FB
DEL
VRS
ACC
CODE
ICON
GLBL
RSC

The object is correct and has been loaded into the
station.

The object version in the engineering station does
not match the object version in the station.
Object not yet loaded into station.

Object deleted from project database, but still pres-
ent in station.

Variable block

Task

Nonresident function-block class

Process image block

FBD, LD, IL or ST program

SFC program

Function block

Undefined object

Version info

Access rights

Program code

Selection icon in the overview display

Global object

Resource object
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DST Daylight saving time table
INT Object for internal process station management

Project tree object
Path in the project tree

Max. number of objects
Number of objects possible in a project

Number of unused objects
Number of additional objects possible

Load Load all selected objects, this option is to be used only by L3
support personnel.

Cancel Exit from the object list

Show selected objects

Only the objects below a project object selected appear in the project tree.

Q > System > Show selected objects...

Objects of PS5 (=23

‘Ohj.No: State:  Type: Description: ‘ Load

131 CLEAN VAR Variables o [Lgancal |

132 CLEAN RSC  Resource object
142 CLEAN PRG  Program

147 CLEAN DST  Daylight saving
607 CLEAN CLS FDT12_PFBDEY
608 CLEAN CLS PROFI_S_DEV
617 CLEAN FB gfgd

618 CLEAN FB SL_1C1_6

619 CLEAN FB SL_1C1_5

620 CLEAN FB SL_1C1_4

621 CLEAN FB SL_1C1_3

622 CLEAN FB SL_1C1_2

623 CLEAN FB SL_1C1_1

624 CREAT CLS FPWE_DEV_M
625 CREAT CLS FWEK_R_DMEL
626 CLEAN FB DX722F_1_L8 -

m

di1518_us.png

The setup of this dialog box is identical to that of the list of all objects. The only
difference is that instead of the project tree path, a brief description of the object is
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shown. This description is generated in a fixed form by the system. For example, a
function block which is included in a graphic image is involved, then the tag name

appears.

For more information, refer to Show all objects on page 229.

Program information

> Open the program > Options > Version...

¥

Info *

Program: PS02_FES
Version: 04/27/2018 15:28:03

Structure: CO1/5oftware/R03,/T01/P01/BO1

di1430_us.png

Program Program name

Version Date and time of last saved change
Structure Path of program in project tree

The name of the opened program, the date of the last change and the current path in
the project tree can be found in a program’s info window. For more information on

project paths, refer to Section 3, Project tree.

5.3.7 Breakpoint list

Breakpoints set in the project are managed in the breakpoint list. The breakpoint list
is part of the debugger. Refer to Engineering Manual, IEC 61131-3 Programming,

Debugger.
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Time settings

5.4 Time settings

5.4.1System time, local time and time zone

SystemTime

LocalTime

Current time kept by the station, used for internal transfer time
stamps. System time is equal to Greenwich Mean Time GMT
(UTC).

In addition to SystemTime, for each station a LocalTime is
defined. The local time takes account of time zones as follows:

LocalTime = SystemTime - TimeZone

ActualTime

TimeZone

Set time zone

The default setting, a time zone offset of Oh, is Greenwich Mean
Time (GMT). The relation of the local time to GMT is always set
upon installation. In the station the local time is available in the
system variable name.DateTime (name = resource).

The local time with any daylight saving time shift applied is the
current time (that is, the time which the user sees on his or her
watch). This time is used when setting the Freelance time-of-day in
commissioning and is generally the time used at the Freelance user
interface.

The time zone (TZ) is calculated from the difference between the
Greenwich Mean Time (GMT) setting and the local time (TZ =
GMT - Local Time). For Germany TZ is equal to —1 (at 13:00 GMT
itis 14:00 in Germany, 13 — 14 = -1).

The time zone is set for the entire project in the project tree configuration node.

Synchronize system time

All Freelance stations are equipped with a real-time clock. When the system is
running, the clock times must correspond throughout the system, so that for
example entries can be made in logs and trends in the correct time sequence. For this
to occur, the system time must be synchronized at all stations. A system master (a
process station) leads all the other stations physically connected to an Ethernet bus
during the synchronization process.
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Generally the resource or station with the lowest station number is the time master.
This station synchronizes the clocks of all other stations. Station number settings
can be checked under System > Hardware structure > Network....

The leading station (master) synchronizes all other stations (slaves) once per
minute. Discrepancies of less than one second are equalized by adjusting the system
clock. In the case of greater deviations, the time is set by means of a time jump. An
accuracy of approximately 3 ms can be achieved, but discrepancies of up to 5 ms are
quite possible.

System time synchronizations only occurs if the clock time has been set at least
once by the engineering station.

Set system time

The system time can be set system-wide from the engineering station.

> Options > Set system time...

System Time *

Actual time: DT#2018-06-15-10:11:47.5205]

System time: DT#2018-06-15-08:11:47.520

Local time: DT#2018-06-15-09:11:47.520

di1537_us.png

The current Freelance time is shown in the Current Time field. Here the user can
enter the correct time. If the current time is daylight saving time, this is indicated by
an “S” following the time value.

The system time is calculated from the current time set during commissioning and is
loaded in the time-leading station (master):

Local time = actual time — daylight saving time shift
System Time = Local time + Time Zone
Example:

TimeZone (TZ)= -2, daylight saving time shift = 1h:
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Current time = 14:00S, LocalTime = 13:00, SystemTime = 11:00

This new system time is transferred to all other resources (Slaves) through system
time synchronization. These resources then convert the new system time to each of
the individual local time.

Engineering statian Operator stations

Actual time Actual time Actual time

Lacal time Lacal time Lacal time

System time System time System time

(Time master)
Process stations

________ et system time

---------- Synchronize system time
tg001uk.bmp

The system variable Name.DateTime (Name = resource) exists in each process

ﬂ station. The local time used for time-controlled events is obtained from this
variable. If this variable appears in the value window, the actual variable content
is shown. Even when using daylight saving time, the daylight saving time shift is
never added here.

Writing DT variables

Activation of daylight saving time only effects the display of time points. When
operating on a variable, the user must specify whether the edited time is a daylight
saving time or not. A daylight saving time must be identified by an “S” following it.
If this “S” is missing, the time value input is interpreted as local time. If an “S” is
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specified for a time when daylight time is not in effect, a message is sent to the user
requesting a correction.

Example: Input “..16:00..” produces 16:00 at the station; an input of
“..16:00..S” produces (daylight saving time in Germany) 15:00.

If the user enters a DT value in Freelance Operations for operation, this value is

interpreted as DST value.

Time zone

The time zone is set for the entire project in the project-tree configuration node.

5.5 Loading the project

During loading, the user program, or parts of the user program, are loaded into the
process station.In this procedure, either the Whole station can be loaded, or only
the Changed objects.

Changes to Variables and Message configuration can be loaded individually into
the station, but also changes to individual objects.

With Load > Changed objects only changed objects or program blocks (including
individual function blocks) are loaded.

When the system is started, all changes are brought up to date through Changed
objects. As a result, care must be taken in case of Side effects on D-PS resources
and tasks. The side effects are indicated in the project tree by showing the
affected nodes in different colors. For more information, refer to Display of
project object states on page 78.

01 Software (SW)
I [ 01 PSO01 (AC 900F P)Version error, Running (del: 2)
@ 02 PS02 (AC 700F)Running

-l 03 [
e | -E Load > Changed chjects
| [F] 02 Whole station
Op
>[04 052 .
—[E 05 GBP Header...
—[F 06 As1 Show selected objects...
—[¥] 07 0S0
1 [@] 08 0S4 Search
—[J 09 OPC

[ 10 TRN Display target stations
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5.5.1 Load whole station

0
7

0,

All parts of the user program associated with the selected resource are loaded.

This is achieved by deleting the user program from the resource. The output
modules and field devices assume their configured safety values. This may mean:
retaining the last value or assuming a fixed value, can be set channel by channel.

If when loading the whole station it becomes clear that a different project is being
loaded, the I/O modules are also initialized. The output modules output zero-
voltage/current in this process.

If no operating system has been loaded in the resource at the time of loading the
whole station, the station’s operating system is installed automatically with initial
loading.

When there are field devices connected (PROFIBUS), only the user parameters
are loaded. DPV-1 parameters must be loaded manually. Refer to Engineering
Reference Manual Communications and Fieldbusses, PROFIBUS.

> Load > Whole station

Regardless of which project object within the resource is selected, on Load >
Whole station the complete station (D-PS, D-OS or GWY) is deleted and
reloaded. Ensure that this resource belongs to the loaded project. The result of
the system’s version check is shown without interrupting the loading operation.

If the time zone of the project does not match with the Freelance Engineering PC, a
dialog box which draws attention to the discrepancy appears.

r ~
Project time zcne l ]

I.-"'_"‘-.I Different time zones for project and Freelance Engineering computer.
"W Cancel download?
Hint: Set project time zone at configuration of CONF node.

| Yes | I No ‘
dif_timezone_us.png
Yes The download operation is canceled.
No The download operation is continued.
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5.5.2 Load variables

0,

Freelance includes both predefined and user-defined variables. Predefined variables
are set automatically in the resource and created in the station resource at the time of
bootstrapping.

User-defined variables are those variables defined by the user, either in the programs
or added directly to the variable list.

Loading of variables entails initialization of the variables concerned. This
process erases all previous information concerning the variable. Programs
running in other objects which rely on information from the variables being
loaded can thus react in ways which, under certain circumstances, may be
undesirable. For example, the export attribute of a variable is changed, then this
variable will be reloaded and its value will be reset to the initial value. It is
important to ensure that the loading of changed objects does not have a negative
influence on the process being controlled.

> Load > Variables

All variables belonging to the selected resource, including exportable variables, are
loaded into the station. The size of the global variable area in the resource is
adjusted accordingly.

Load variables applies only to user-defined variables, not to this resource’s
system variables.

All variables are entered in the variable list. No variable may be allocated to more than
one resource. For more information, refer to Engineering Manual IEC 61131-3
Programming.

5.5.3 Load message configuration

¥

The station-specific (local) message processing configuration is loaded into the
selected station. This includes specifications of message and acknowledgment
handling, audible warning (horn) control and relating to the message list and
message line.

> Load > Message configuration
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Refer to Engineering Manual Operator Station, Messages and Hints.

5.5.4 Load changed objects

The smallest loadable unit of a project is the object. There are visible project
objects, such as the resource, task, program list and program, and there are hidden
objects such as the process image, function block, variables and messages.

When Load > Changed objects is executed, only the project’s changed objects are
loaded. Care must be taken in case of side effects on the higher-level task or
resource.

Loading of objects entails initialization of the objects concerned. This process
@ erases all previous information concerning the object. Programs running in other
objects which rely on information from the objects being loaded can react in
ways which, under certain circumstances, may be undesirable. For example, the
export attribute of a variable is changed, then this variable will be reloaded and
its value will be reset to the initial value. Make sure that the loading of changed
objects does not have a negative influence on the process being controlled.

When only object deletions have occurred, Load > Changed objects will delete

ﬂ the objects on the station only. When changed or selected objects of a resource
are loaded without selecting the resource, check whether all function block
classes (domain classes) of the resource have CLEAN status. If there is a domain
class that does not have CLEAN status, then a message box appears
recommending loading at the resource level:

Changed function block classes have to be downloaded. Please
select resource node and load changed object first here.

The download below the resource level is not carried out. When loading
individual domains of a resource, check independently of the object selected.

All Objects not being CLEAN or DELETE will be initialized when loaded!

If after a project change only the version information of an OPC or other gateway
has changed, the version information will be automatically loaded into this
gateway when loading a process station.

ﬂ When there are field devices connected (PROFIBUS), only the user parameters
are loaded. DPV-1 parameters must be loaded manually. Refer to Engineering
Reference Manual Communications and Fieldbusses, PROFIBUS.
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> Load > Changed objects

¥

5.5.5 Uploading current block parameters

The current working data of a block can be modified by manual entry from the
commissioning process, or from Freelance Operations through a gateway or other
server. The changed parameters will be lost if a cold start is performed or if a
download is used for reconfiguration.

Individual values can be modified in the commissioning phase in such a way that
they are not lost during a cold start by using the Correct function.

Larger amounts of working data can be saved using the Upload parameters
function.

Procedure

e Select a station or a section of the project tree.

Q > Load > Parameters...

*  All the block parameters below the selected project tree node are read and
appears in a list.

*  Each parameter is shown with the following information: parameter name, data
type, tag name, short text, project path, block class, configured value, and
current value.

*  The list can be sorted on any one of these fields (by pressing the appropriate
column button).

At the beginning of each line is a check box that is used for specifying whether or
not the parameter is to be corrected.
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Load Parameters @
Parameters
Tral @ only different ot corected
Search Criterion
Parameter:  * Tag ° Class:  * -
Parameter Type Tag Short text Path Clazs Config. wal...  Current val...
@TAGDB... WORD WwH_F1 CO1/50ftw..  MODM_w.. 0O E38
DTAGDB... WORD WwH_F2 CO1/50ftw..  MODM_w.. 0O E38
o WORD WwH_F3 CO1/50ftw..  MODM_w.. 0O E38
19004 _us.png
The contents of the list display can also be modified.
Parameters
all All parameters are shown under the selected project tree node.

only different  Only those parameters are listed whose current value is different
from that contained in the database (standard setting).

not corrected (Select only after a correction process is completed). Those
parameters that should have been corrected but where the process to
do so failed are listed. On completion of a correct process this radio
button is selected automatically.

Search criteria Another method of modifying the parameter list is by using search
criteria:

- Parameter
- Tag name
- Class name

Each of these criteria may include the wildcards “*’ and ‘?’.
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0,

Class can also be selected from a list box.

After the Search button is pressed, those parameters are listed
which meet the search criteria entered. Search criteria only take
effect when radio buttons all and only different are selected.

Correction identification (check box) for a marked block can be completely
activated or deactivated with the SPACEBAR.

Close
Upload

Correct

The dialog is closed.

ALL parameters are re-read from the working data and the list is
regenerated using the search criteria set.

The current values of the selected parameters in the list are copied
to the project database.

All selected parameters are copied to the database regardless of any active search

criteria!

Export

Print

Help

The parameters currently listed - which depend on the active search
criteria - are transferred to a file <name>.upl. A prompt to enter the
file name follows.

The parameters currently listed - which depend on the active search
criteria - are printed out.

A language-specific online help is opened to give a description of
the module parameter.

5.5.6 Delete project from the process station

¥

The station can be erased in various methods. For this the D-PS resource should be
selected in commissioning through.

> Select Resource > Project > Header...

Or

> Double-click on Resource

With Initialize all, everything is deleted, even the operating system. Initialize the
resource deletes the complete user program from the station, and in contrast to cold
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start, also sets the output modules to zero voltage/current. Although all current data
and variable values are deleted in Cold start, the user program, however, remains
unaffected and the output module channels assume their configured safety values.

In Load > Whole station the station is likewise first erased.

Refer to Load whole station on page 237.

5.5.7 Ignore version error

If the version number of the project currently open does not match that of the
software loaded on the station, a version error will result.

If loading is rejected, this version error can be bypassed by selecting Load > Whole
station.

If after a project change only the version information of an OPC or other
gateways has changed, in version 6.1 and later the version information will be
automatically loaded into this gateway when loading a process station.

Refer to Adjust version error on page 227 and Version check on page 226.

5.6 Changes with side effects on other project objects

The possible side effects of a configuration change can be classified in three groups:

*  No side effects: The objects involved in the configuration change can be
loaded into the task or resource without interrupting them.

*  Side effects on the task: The objects involved in the configuration change can
only be loaded after the task has been stopped. For example, a change in a
program also causes a change in the process image of a task. The program can
only be restarted when both the program and the process image of the task have
been updated.

»  Side effects on a resource: The objects involved in the configuration change
can only be loaded after the resource has been stopped. For example, a change
in a program also causes a change of the global resource variables. The
program can only be restarted when both the program and the global variables
of the resource have been updated.
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5.6.1 Display of changes in the project tree

After the plausibility check, all modified program blocks are always flagged with an
arrow symbol next to the affected node. If the project tree is compressed, an
exclamation point shows that one or more affected nodes exist below the marked
object.

*  Programs modified with no side effects are represented by a green node.

*  Objects changed and having side effects on the task are represented by a
yellow node.

*  Objects changed and having a side effect on the resource are represented by a
red node.

The indication of changes will be passed from the affected object in the project
tree to the resource node. Only the most far-reaching side effect appears.

Refer to Display of project object states on page 78.

5.6.2 Changes with no side effects

*  Adding functions and function blocks only

*  Adding functions and function blocks with links to variables in those programs
*  Adding a new task (or moving one out of the pool)

*  Deleting functions or function blocks

e Deleting a task (or moving one to the pool)

*  Moving tasks from one resource to another

*  Changing task parameters such as autostart or priority

*  Changing task cycle time

*  Changing the program list parameter on/off

*  Changing function block parameters

*  Modifying the processing sequence for project objects at a level lower than the
task

244

Engineering - System Configuration



5 Commissioning

Changes with side effects on the task

5.6.3 Changes

5.6.4 Changes

Changing the data type of a variable
Adding a new variable where the access is not via the process image mode

Entering new process image variable, but not used in program (for example
connect with FBD)

If after a project change only the version information of an OPC or other gateway
has changed, the version information will be automatically loaded into this
gateway when loading a process station.

with side effects on the task
Deleting programs or program lists (or moving them to the pool)

Adding programs or program lists with process image variables (or moving
them out of the pool)

Moving programs or program lists from one resource to another

Adding functions or function blocks with links to process image variables
Adding and use new process image variables

Modifying process image variables which are used in a program

Changing, deleting or assigning to a variable of I/O components

with side effects on the resource
Loading Firmware (Update/Upgrade)

Use of an Export variable from another resource (which leads to
intercommunication between resources)

Adding or deleting of I/O components

Changing controller boot parameter
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5.7 Displaying and writing values in a window

During commissioning, it is important to carry out online checks on parameter
changes during processing.

The commissioning window makes it possible to observe a variable. This enables
the user to intervene in an online process from the engineering station.

Variables Tags
B =

Con_4
EM EMO

RO_O0F]
EN EnO| FyL [N

RO - - EXF

F02 red []
Rz p
RO4
FOG e
ROE R

Fo7 Value window
R0z

] Mo, Data.. Variable name Value Comment

2 STRE  STRO1 Write value

3 STR16  STROZ Delete variable

4 STR32  STR3 Define debug window

5 MO FY  STRON v
< >

di1536_us.png
Variable window
Define debug windows
Settings established for debug and trend windows

Show value window

Show trend window
Make it possible to show the process signals and variables requested
in the form of values and trends

Enter variable Variables are introduced into the value or trend window
Write value  Enables the one-time write of a binary value

The value window can show numeric data - which can also be shown as an option
on a trend window - and strings.

The values for the value and trend windows are updated once per second.
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g piay

Both windows can be appeared simultaneously. They remain on screen when
switching programs.

This enables variables from other programs to be inspected in conjunction with the
program being viewed.

If the controller download is disabled (Load Disabled), online values can not be

E displayed, unless the variables have already been defined in the Value or Trend
window before locking the controller. These previously defined variables can
also be written (write value).
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Variables * Tags * LEER
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Trend window n
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Value window [THE
valuel ) in in|
Mo. Data.. Variable name Value Value2 80 a0
1 REAL Realvarl 0.0 \ ‘H\ i \\l F \\\ r
2 DWO.. MAS_CRX 0.0 60 60
3 BOOL TrA 0.0 \ 2 j \ / \ /
4 BOOL AVE '0.0' 40 40
5  BOOL TRB FALSE %\l /; %\j \){
6 BOOL Acc FALSE 20 20
7 BOOL AVC FALSE w \\)] \U/ v
8 BOOL TRC FALSE 0 0
BOOL TRC FALSE 100 0 secs
9 BOOL Acc2 FALSE =
10 REAL  Valuel 73.85 100 100 %
11 REAL  Value2 T3 Aec2 ‘ / ‘ \ ‘ \ /
12 BOOL Toggle FaLst  1°9d 50 ‘ / ‘ ‘ ‘ ‘ / 50
0 0
-100 0 secs
< >

di1600_us.png
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5 Commissioning Enter variable

Depending on the application from which it has been started, the Window menu
opens up a variety of possibilities.

Project tree | Variables list Tag list Program
Define debug . . . .
window
Show value win- . . . .
dow
Show trend win- . . . .
dow
Enter variable | = ------ S .
Write value | - O - .
Processing | = - | eeeee . | e
On/Off

* selection can be made from corresponding menu
- selection cannot be made from corresponding menu.

5.7.1 Enter variable

The menu command Enter variable can be selected from within the instruction list,
the ladder diagram, the variable list, the structured text and the function block
diagram (FBD).

> Click on variable > Windows > Enter variable... > Define debug windows...

The selected variable is added to the variable list in the commissioning window. The
Define debug windows dialog box appears on the screen and the variable can be
assigned a display format.

As soon as a variable is entered, it has a sequence number appended to it in the
instruction list and in the FBD. This number reflects the order in which variables are
entered.

In FBD and LD it is possible to show signal-line values in a value window and/or a
trend window. Signal-line values are deleted from the value window when exiting
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¥

the FBD or LD program. Signal-line values have no names in the value window.
They can be identified only by sequence number.

In ST it is possible to show local variables in the value window and/or trend

window. Values of local variables are deleted from the value window when exiting
the ST program.

> Click on variable > Windows > Enter variable... > Define debug windows...

In the FBD, double-click on a variable name or the signal line to enter a variable
value.

Define variable windows

This part of the program is where a variable is allocated a display format. The
variable to be processed is selected in the list box. The display format for the Value
window and Trend window can be selected. Entries can be added to the variable

list by opening the menu item Enter variable or directly by double-click on the
variable.

These entries may be saved and reloaded.

Define Debug Windows *
Data format
T
3 NP10_FBD _Decimal Cancel
4 NP21_0UT -BOOL
5 NP21_FB1 Execute
6 NP21_FBOD
7 FV10 Reset
9 F10 -
10 L0
u
1 F20 =
12 YOuT
8 Valuel Down
Delete
Display
Value window Delete All
[ Trend window Load Conf.
Trend options Save Conf.

di1650_us.png

Click on variable > Windows > Define debug windows...
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Enter variable

OK
Cancel

Execute

Reset
Up

Down

Delete

Delete all
Load conf.

Save conf.

Data format

Display

Value window

Save entries and exit from Define debug windows.
Exit from Define debug windows without saving entries

Activate entries in the value and trend windows without exiting
Define debug windows.

Cancel the last entry.

Shift the selected variable up one position in the list. The
variable’s sequence number remains unchanged.

Shift the selected variable down one position in the list. The
variable’s sequence number remains unchanged.

Delete the selected variable from the variable list in the Value and
Trend windows.

Delete all variables from the Trend and Value windows.
Load a stored configuration, selected from a list.

Save the current configuration, (followed by a prompt for a name
under which to save it).

Display format for selected variables in the value window. After the
required variables have been selected, all the valid data format
options appear here on the screen. An appropriate display format
for a variable can be chosen by clicking on the relevant format. In
the value window, a variable can appear simultaneously in all the
data formats offered.

(Displaying a variable of data type DT in a format that
differentiates daylight-saving time: if the value of the variable falls
within daylight-saving time, then this value is increased by the
daylight-saving time difference (1 hour in Germany), and the value
is flagged by appending an ‘S’).

Determine the type of display of the variable. The variable can
appear in the Value window and/or Trend window. Select the
appropriate check box.

N Variable will be shown in the Value window; data display
formats available for the variable will be listed.
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[ ] Variable will not be shown in the Value window.

Trend window [g] Variable will be shown in the Trend window, the Trend
options menu will be opened.

[] The variable will not be shown in the Trend window.

E Variables of the data type string and date (DT) cannot be shown in the Trend
window.

Trend options Trend options dialog box is opened.

Trend options

Trend options: NP10_OUT *
Color Interpolation
staircase
v
Display region Band
@ Upper Start: FALSE
O Lower End: TRUE
ox

di1651_us.png

Click on variable > Windows > Define debug windows... > Trend options

Color Choice of color for display of selected variables in the Trend
window.

Interpolation Three different interpolation methods are available: None, linear
and staircase.

Display region
Choose one of the two variable windows, in which the selected
variable should appear. The Y-axis of both windows extends from 0
to 100%. Each X-axis covers 150 values, (that is, seconds, since
recording in the process station is fixed at one reading per second).
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Both Trend windows appear simultaneously on the screen. The
Trend window will display up to six variables in both Upper and
Lower window.

A maximum of 40 variables can be selected for display. Up to 6 of these can be
@ shown in the trend window.

Band The limits are entered for the display of selected variables in the
Trend window. Data must be entered in an appropriate format for
the variable.

5.7.2 Show value window

Value window n
Mo, Datatype Variable name Value Comment

1 REAL PM783F_2_P1.Vald 0.0

2 REAL CTC1 0.0

3 BOOL Ueberwachungl FALSE

£ >

di1652_us.png

Click on variable > Windows > Show value window

The current values of variables are shown in the Value window dialog box. Each
variable is shown in a format depending on its data type. Variables of the BOOL
data type are shown with the logical state “True” or “False”. Variables of the data
type REAL, INT, TIME and WORD are shown with their value, and variables of the
STRING data type are shown with their text content.

The Value window consists of five columns. From left to right on the screen, they
have the following function:

* Input (sequence) No., from Define debug windows
*  Data type
*  Variable name

. Value
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J Comment

The setting of UseDaylightSavingTime is ignored for the display of DT

E variables in the value window. In commissioning mode, the user can always see
the actual variable contents. (UseDaylightSavingTime is only taken into account
in dialogs for setting the clock under Freelance Engineering).

5.7.3 Show trend window

¥

Click on variable > Windows > Show trend window
Trend window B
100 %
}}/ a0
INANAWARIN
NEVEVERVEVIS

TRC 100
Walue1

|

NINEEERERI

{INEEREEE

-100 0 secs

di1653_us.png

In the Trend window, process signals covering a time span of 1,000 seconds can be
displayed. At any one time, a time span of 150 seconds is visible. The trend window
has no “memory”: upon leaving the trend window, the values recorded are lost.

In the lower border of the window a push button is used for scrolling back the
display. By activating this button it is possible to see earlier signal sequences.
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5.7.4 Writing a value

¥

Click on variable > Windows > Write value...

MNew value for *

REAL Valuel 3747.0

oo

di1655_us.png

Werite value can be used to assign a new value to a variable. When making such an
entry, make sure that the entry is in the correct data format (as defined for the
variable).

When Write value is opened, the dialog box is displayed in the middle of the

E screen. If there is a Value or Trend window dialog box already displayed, the
Write value dialog box will be located behind the Value or Trend window dialog
box. The Value or Trend window dialog box must be repositioned or closed
before the Write value dialog box can be used.

The variable is overwritten only for one cycle. If, in the next program cycle the
variable is rewritten, the value specified here, in commissioning, is overwritten.
To force a value, the variable must be forced at the I/O module.
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5.8 Control Net status information

The availability of the process stations and operator or gateway stations on the
Control Net is displayed in online mode in the hardware structure graphic display
and in the network configuration. Only the active components are checked for

availability. Note that the display update may take up to 45s, independent of the set
switch-over time.

& Network Configuration (3]
HW node Resource Line A Line B
type name type name 1D 1P address 1 1P address 2 1P address 1 1P address 2

Engin. PC Freelance Engineering D-ES 21 172.16.1.1 172.16.32.1

AC 700F AC700F3 D-PS PS_3 2 @ 172.16.1.2

AC 900F ACQ00F2 D-PS PS_1 9 € 172.16.1.9 @ 172.16.32.9

ACO00FL  ACO00FL4 3 172.16.1.3 17216323

AC 900FR ACQ00FR4 D-PS/RED PS4R. 4 @ 172.16.1.4 @ 172.16.2.4 @ 172.16.32.4 @ 172.16.33.4

GWY GWY2 D-GS OPCs 25 @ 172.16.1.10 € 172.16.32.10

VIS 0S1_HW DS VIS1 24 @ 172.16.1.10 € 172.16.32.10

VIS 052_HW DS VIS2 23 @ 172.16.1.1 @ 172.16.32.1

NetworkConfigurationOnline_us.png

5.8.1 Hardware structure

The availability of a resource is indicated by a color change of the bus connection.
In the event of a failure, the bus connection is shown in red. No color change occurs
for inactive stations or for stations without Control Net redundancy.

oPC

—
——

Om‘is
1

HWGraViewOnline_us.png

In the graphic view of the hardware structure non-redundant controllers or
operator/gateway stations with redundant Control Net are displayed as follows:
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Line A Line B Visualization

o o | T

=
Error Error ] ’-

HWGraViewOnlineA_us.png

In the graphic view of the hardware structure redundant controllers with redundant
Control Net are displayed as follows:

Primary Controller
Secundary Controller | jjne o oK oK Error Error
Line B oK Error OK Error

IR b
N Rk
M A0 A
N RN

HWGraViewOnlineB_us.png
If a component should not be available on Line A or Line B, this might be due to a
network or component failure. In this case, the network connection does not change
its color. Unavailable process stations are represented in the hardware structure as a
red bitmap.

Engineering - System Configuration 257



Hardware structure 5 Commissioning

258 Engineering - System Configuration



6 Documentation

6.1 General description — Documentation

All configured objects can be documented from Freelance Engineering. Likewise,
provision has been made to ensure easy location of individual documents as well as
precise incorporation into an overall plant documentation.

] I H I 3 I ¥ T 5 T ] T 7 I

4 [mame: £120000docn Start: A
comman . Dema Droject End. cov
. Project Documentation .
Project file name: pulp_001.PRO
Comment : Application for pulp mix
T Orderer: DBS i
o Date: 03-04-2013 o
Project number: 000125
Order number: DBOO1
Project manager: Product Management
HE Generation date: 03-04-2013 10:37:13 N
. [Cai [Cantamer Tak B g
f; — Product Management A" COVERPAGE — — -
e = = o] L.
z T E T 7 T z T T

1i009_us.png
A common layout is used for all documents. It is possible to incorporate the
company logo into the document header or footer. Document handling is facilitated
by a flexible sorting on the resulting documents and by a complete table of contents
for all output project parts.
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An unequivocal designation of the document type (Doc. Type) using the document
identification key facilitates location of documents. For example, &EFT20 for
electrical engineering, function chart and FBD program.

An automatically inferred documentation identification (Doc ID) refers to the
functional environment (=) through the program name and to the location
environment (+) through the cabinet identifier. Specification or output is also
possible through the customer drawing number.

A cross-reference is found in the program sheet, while the cross-reference list
constitutes a supplement to the program sheet for larger scopes, so that all
references can be easily located. On showing variables, the allocated resource can
always be recognized. If an input or output channel is allocated directly to a
variable, the former is also displayed.

If possible, a tabulated presentation must be selected to reduce the quantity of paper
used. Otherwise, presentations are made in dialog boxes, making it easier to read
them.

In tabulated form:

*  Object attributes of dynamic graphic displays

*  Step and transition parameters of the sequential function chart
*  Criteria window of the sequential function chart

In dialog box form:

*  Function block parameters

e SFC parameters

*  Module parameters

* Logs and trends

*  Network adjustment

Documentation output is controlled by the print job, that is, a job must always be
selected for printing. The contents of the print job are defined in such a job. Each
print job is valid for all projects on the engineering station.

260

Engineering - System Configuration



6 Documentation Documentation manager

6.2 Documentation manager

6.2.1Editing the documentation manager

The documentation manager menu can be accessed through:

Select Project tree > Project > Documentation

¥

Project Documentation Detaill  Edit Options  Help
_— = \
R =1=1 NN E 35T

Name Comment Last revision

MIXER pulp 10/28/2015 09:47:48
MIXERL saponification 02-04-2013 13:13:23
REACTOR1 02-04-2013 13:12:21

Jeliojdx3

i050_us.png
On entering to the documentation manager, the print jobs available are shown
beneath the menu bar. The blank table lines represent the free print jobs.

The documentation jobs are structured in the following manner:

Name Job name, maximum 12 characters, must begin with a letter, no
special characters, no blanks.

Comment Maximum 34 characters free text (special characters as well).

Last revision  The system automatically enters the date and time of the last
change. Adaptation of the column width.

6.2.2 Changing the column width

If the mouse pointer is placed on a column separation line, the mouse pointer
changes to a horizontal arrow. Hold the mouse button and change the column width.
This change is saved on quitting the document and is available for subsequent
operations.
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6 Documentation

6.2.3 Menu structure of Documentation

Project

Documentation

Detail!

Save project
Save Tab
Documentation
Check

Check all

Show error list
Header...
Comment
Network...
Commissioning
Project Manager
Close project
Exit Freelance Engineering
Insert new documentation job
Print...

Print file...
Printer setup...
Comment
Preview...

Export contents...
Close

Edit

Options

Help

Field

Delete field

Cut

Copy

Paste

Delete

Export block...
Import block...
Print

Sort fields...
Project scope...
Hardware scope...
Notify print errors
Save column settings
Auto Accept
Contents
Overview
About...

262

Engineering - System Configuration



6 Documentation

Documentation

6.2.4 Documentation

Q > Project > Documentation > Documentation

Project _ Detail! Edit  Options Help

£

Explorer
el el 1]
Eol w
I_E|[

i051_us.png

Insert new documentation job
Print...

Print file...

Printer setup...

Comment

Preview...

Export contents...

Close

=T 02 PS03.5YSTask (TA
D04 052 (VIS)
[# 05 GBP (P-CD)

ERE

e (S

Variables Tags

Name Comment Last revision

test2 10/28/2015 09:47:48
MIXER pulp 02-04-2013 13:13:23
MIXER1 saponification 02-04-2013 13:12:21
REACTORL

Insert new documentation job

Q Select an empty line

> Documentation > Insert new documentation job

> Enter a documentation name into the field Name

Copy new documentation job

Q Select an existing line

> Documentation > Insert new documentation job

The contents of the selected documentation job are accepted for the new one. In the
Insert documentation job dialog box the new name must be entered or be taken from
the old name.
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Insert Documentation Job @

The of dot tation jobs
must be unique.

New:  BLASTING_TAN

[ ok | [ Nea | | cancel |

1i052_us.png

Also a new documentation job can be created by copying an old documentation job
and save it under a new name. All definitions of the documentation contents are also
copied and can be modified later.

Comment

Q > Project > Documentation > Documentation > Comment

A long comment can be added here on the selected print job, describing the
contents.

For more information, refer to Editing a project comment on page 59.

Export contents

Q > Project > Documentation > Documentation > Export contents...
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Documentation

N2.04.2012 1241

-~ 4| i

I3 Save As ==
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4. Downloads = .
- | BDM 2003-20131254  Filefol
= Recent Places X
| de 1903-20131234  Filefol 2
——_ | en 1903-20131234  Filefol
ﬁj'D'a"es . | FDTBulk 02-04-20131239  File fol -
J MDCL_'mE" = e | Images 20-03-20131254  Filefol
' p_”s'c ) menue 19-03-20131234  Filefol
a1
§ V'; ures 7] backuptestl903 02-04-20131241  PROFi
e [ ] BLASTING_TAN.DCO..DCO..DCO 2103-20131807  DCOF
= || BLASTING_TAN.DPD 2103-201318:27  DPDFi
k- it | &
e GRS demo._projectBAK 02-04-201311:40  BAKFi
& os (@ =
. | demo_project 02-04-201313:13 Text D
= Local Disk (D:) X =
B/ Aearmmn nrniar + [+]=a i =

3

[T SRMIXER.DCO..DCO|

-

Save as type: ’

)

= Hide Folders

sae ||

Cancel ]

1i063_us.png

The table of contents of the selected job is saved in a CSV format with file extension

*.dco. The file name and directory can be selected in a Windows menu, with the

project directory being presented as a default and the first eight characters of the
documentation job name as file name. This file can be opened in table form with

Excel, and worked on further.

Exit

The documentation editor is closed.

> Project > Documentation > Documentation > Close
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Compilation of the drawing header/footer 6 Documentation

6.3 Compilation of the drawing header/footer

6.3.1General information

To enter data into the drawing header/footer, the header and footer dialog box is
divided into several horizontal levels, so as to enhance the clarity of layout.

6.3.2 Project-wide drawing header/footer

A drawing header/footer system-wide valid for the project is defined on the project
level. All settings made in the header or footer are saved in the project.

From Project Manager, select Project > Header...

Configuration: Project Header @
Project name: pulp_001]
Project manager: Product Management
Project no: 000125
Project orderer: DBS
Project order no: DBOO1
Project password: Change | |Agto Backup Config
Project size: 197759K Version: 03-04-2013 10:34:14
Project comment: Application for pulp mix
| Edit drawing header | | Edit drawing footer |
| Edit header fitles | | Edit footer titles |
[ 0K l | Cancel |

Configuration project header_us.png

The texts entered into the upper section of the dialog box are allocated to the
drawing footer or header. Refer to General information of the project on page 42.
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Project-wide drawing header/footer

Editing the drawing header

Y

From Project Manager, select Project > Header... > Edit drawing header

Edit Drawing Header

Cancel

- Clear

T
|

Export

-~
H

Select

[ Preview
[[] Titles

i011_us.png

Ok
Cancel

Reset

Merge

Clear
Export

Exit header entries, entries are saved.
Exit header entries, entries are rejected.

All entries are accepted by means of the defaults from the file
FRAMES.INL

All variables are accepted with the defaults from the file
FRAMES.INI, that is, all fixed texts are preserved.

All field contents are deleted.

The current entries of the header are written into the file
FRAMES.INI and are hence the new defaults for Reset and Merge

E By using Clear and then Export you will lose all entries!

Select

From the list field of the FRAMES.INI file a section can be selected.
Its contents or default settings are then activated, when Reset or
Merge is pressed.
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Project-wide drawing header/footer 6 Documentation

Preview A preview showing the contents as they are printed is
superimposed. The appearance of inserted bitmaps can be
evaluated.

Titles The titles defined by the user are superimposed, giving a brief

description of the field or of its intended contents. The field
designation (for example, F52) is entered into the fields in which
the user has not entered a header title designation.

Editing the header titles

From Project Manager, select Project > Header... > Edit header titles

¥

Edit Drawing Header

=

BReset

Merge

Clear
name Export
comment Select
start OBID Preview
end Titles

i012_us.png

Title designations, which can later be superimposed on the header inscription dialog
box, can be entered into the Edit drawing header dialog box.
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6 Documentation

Project-wide drawing header/footer

Editing the drawing footer

Y

| SObjcDat
—- 7_ —- —- —- 7_ Titles

From Project Manager, select Project > Header... > Edit drawing footer

Preview

| ok

| | cancel || Reset || Merge || cClear || Export || select |

i013_us.png

Ok
Cancel

Reset

Merge

Clear
Export

Exit footer entries, entries are saved.
Exit footer entries, entries are rejected.

All entries are accepted by means of the defaults from the file
FRAMES.INL

All variables are accepted with the defaults from the file
FRAMES.INI, that is, all fixed texts are preserved.

All field contents are deleted.

The current entries of the footer are written into the file
FRAMES.INI and are hence the new defaults for Reset and Merge

ﬂ By using Clear and then Export you will lose all entries!
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Project-wide drawing header/footer

6 Documentation

Select

A section from the file FRAMES.INI can be selected from the list

field. Its content or pre-settings can then be activated when Reset or

Merge is used.

Preview

A preview showing the contents as they are printed is

superimposed. The appearance of inserted bitmaps can be
evaluated.

Titles

The titles defined by the user are superimposed, provides a brief

description of the field or of its intended contents. The field
designation (for example, F24) is entered into the fields in which
the user has not entered a footer designation.

Editing the footer titles

From Project Manager, select Project > Header... > Edit footer titles

Edit Drawing Footer

Datel
Date2
Date3

Stal Revisionl
Sta2 Revision2
Stad Revision3

Origin

Title1

© Title2

Custom.D.No.

Localisation

[ ok || cancel |

Proj.Nr.

Norm1
Norm2
Norm3

BReset

Cref

Datel
Resp
Check
Norm0

Docld
DocKz

Merge

Creb

Preview
Titles

Function

Localisation

Clear

Pg

Export Select

==l

ti014_us.png

Title designations, which can later be superimposed on the footer inscription dialog
box, are entered into the Edit drawing footer dialog box.

270

Engineering - Sys

tem Configuration



6 Documentation Program-specific drawing header/footer

6.3.3 Program-specific drawing header/footer

The project-specific frame inscription is valid initially for all sheets printed out from
Freelance Engineering. Each program features a menu item Program, Header.
Both the Drawing header and Drawing footer can be defined under this menu item.
However, each modification effected on this level is valid only for this one program
(object).

An entry deviating from the default from the file FRAMES.INI is recognized by the
fact the yellow field color changes to green.

6.3.4 Automatic allocation of object parameters

To change entries, the cursor must be placed on a field and the required entry made.
In the case of the fields for the header and footer inscription, a list of the frame
inscription variables available in Freelance Engineering (Documentation variables)
can be called additionally with F2 key. On selecting a variable, a corresponding
explanatory text appears in the lower section. For a list of the variables, refer to
Variables for drawing footer/header inscriptions on page 315.

Select Documentation Variable @

$

$DocEnd

Doct [ Cancel |
$0bCDat
$0bjComm
$0biDate
$0bjFunct
$0bild
$0bikz
$0bjLoc

m

$0bjMame

$0bis

$Pghr

$PrintD ate

$PriComm

$PrDate

$Pritan

$PriM ame =

Description

ti015_us.png
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Bitmaps in the drawing footer 6 Documentation

6.3.5 Bitmaps in the drawing footer

It is possible to implement bitmaps in the drawing footer, header and in the cover
page.

The bitmaps are used from the <Freelance_installation_folder>\bitmaps
directory.

Refer to Fonts, national languages and bitmaps in the drawing footer/header on page
317.

Any other bitmaps can be implemented with #bitmap name, if they are saved in
the <Freelance_installation_folder>\bitmaps directory.

6.4 Define the documentation job

6.4.1Creating a new print job

To create a new print job, select the NAME field with a double-click and enter an
unequivocal name. Then an explanatory text can be entered into the COMMENT
field: In the LAST REVISION field, the date and time are entered automatically by
the system. Now the Detail menu item is selectable and the documentation scope
required under this job is selected.

Project Documentation Detaill  Edit  Options  Help

F &=1=) -

"
’

i
a
iy

* I name Comment Last revision

g BLASTING_TAN 21-03-2013 17:08:46

% Di Reactor display 21-03-2013 17:03:49
Sc 21-03-2013 17:03:58
dd 06-02-2013 15:28:50
I

i016_us.png
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Detail of the print job

6.4.2 Detail of the print job

¥

> Project > Documentation > Detail!

Edit Documentation Job @
Name: BLASTING_TAN
Documentation scope project tree 7] Proi
1ol ject tree 2>
@ All selected objects on the same level 7 Pro
grams >
All successive objects 7] Variables list
2>
VYariables cross reference 33
J| Coverpage i
V| Tags list 3>
| Index Tags cross reference 33
¥| Documentation settings V| Hardware structure 3>
J|Message processing >
Plausibility check errors 33
Data types 33
¥/ OPC Item list
Comment : D tation - Blastingdoc001.PRO
0K l | Cancel

i017_us.png

Documentation scope project tree

All selected objects on the same level

All objects located on the same project tree level as the selected

junctions are documented.

All successive objects

All objects underneath the present selection in the project tree are
documented. The documentation scope is also determined by the
selection in the project tree. By selecting, a summary of the required

documentation contents (sheet type) can be indicated for the

previously selected job. The >> field is enabled if the appropriate

sheet type was selected. The significance of the individual sheet

types will now be described.
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Cover page 6 Documentation

6.4.3 Cover page

If this field is selected, a cover page will be generated before the documentation job,
featuring all data relevant to the project, such as name, comment, date, project
number and so on.

T T 7 T 3 T T E T T T 7 T
ABB
| — — cov ;
. Project Documentation .
Project file name: pulp_001.PRO
Comment : Application for pulp mix
| Orderer: DBS ]
g Date: 03-04-2013 o
i Project number: 000125 Ll
Order number: DBOO1
Project manager: Product Management

_: Generation date: 03-04-2013 10:37:13 B

o= == =

e [P0 Product Management A" COVERPAGE
e e R—— e ——— = T = T

i009_us.png
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6 Documentation Index

6.4.4 Index

If this field is selected, a table of contents is generated before the documentation job,
featuring a list of all documents printed out, according to the specified order. Refer to
Sorting the output on page 297.

7 z T 5 T 7 s G 7 G
A »
ame : £120000docu Start: / I
Comment : Demo Project End: / ND
DocId  Dockz oBID Titlel Titlez Function Custom.D.No Dateo Check Pg.n
EARL0 cov COVERPAGE 123456789012 1
g EAB12 wAC SETTINGS OF THE  DOCUMENTATION 2 5
EDY10 AN PROJECT TREE GRAPHICS 1
EECL0 TaG TAG LIST 24
EFL80 wse MESSAGE 1
EFLe2 Dse DISPLAY ACCESS 16
L EFW10 ERR CHECK LIST ERRORS 12 ||
EFP10 VAR VARIABLE LIST 104
EFP16 svar STRUCT. VAR 1
EABLO ™ INDEX 123456789012 1
¢ c
o o
g €
A8 £
ot Gostomer T
Fesp_[ric
s Product Management INDEX B
S [rvor ™ Jrame ™ Jrom o Em oot oo oo
T T T T 7 T 7 T B T G T 7
ti018us.eps
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Documentation settings

6 Documentation

6.4.5 Documentation settings

If this field is selected, a sheet is generated featuring the settings selected for the

print job.

7

ABB

Name :

Comment :

£120000docu

Demo Project

Start:

C01/R02/T01/P01/B0OS
C01/R02/T01/P01/B0S

Formular

General

Contents

Coverpage
Index
All levels

s | sort order:

53¢

Wildcard

Project tree

Full expanded
Comments
Headers

Programs

Contents
CR

Parametrisation data
Comments

Variable list

List

CR List

Name

Comment.

Data type
Station name
Export

Group type
Process image
Initial value
OPC Address

Name

R ]

Date

Resp._|pLs

Check.

Customar

Product Management

T
A ' ' SETTINGS

Siat_| Rovision [Name

[Ogin

oot s

o DOCT

ION  [pow  imiss

Doc. T

B
o001

T

T ]

I 5 I

7

ti019us.eps
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6 Documentation Project tree

6.4.6 Project tree
Q > Project > Documentation > Detail! > Project tree > >>

==l

Documentation: Project Tree

Display
Present state

@ Completely expanded

¥| Headers

[ 0K l | Cancel |

1i020_us.png

Documentation of the project tree can be effected in the present state (for example,
parts blanked out) or as a whole. If required, the comments or header information
can also be generated for the project tree elements to be documented.

6.4.7 Program Documentation
Q > Project > Documentation > Detail! > Programs > >>

==l

Documentation: Programs

¥| Program contents

¥| Cross references

Comments

Selection:

*

[ 0K l | Cancel |

i021_us.png

The programs selected in the project tree are documented with their contents. A
wide variety of sheet types can be selected in a documentation job:
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Program Documentation 6 Documentation

Program contents
SFC/FBD programs/IL lists/graphic displays. The documentation
form depends on the program type. It corresponds to the screen
display in the corresponding program.

Cross references
The cross references of the variables of the associated program are
documented.

Parameter data Parameter data of function blocks are generated in dialog box form.
Since one sheet is generated per block, this should be performed
only when required.

T T z T 3 T 7 T B T A T 7 5
Al vame: €01/R02/T01/P01/B0S Start: €01/R02/T01/P01/B0S FED 4
Comment Verhiltnisregelung Eingangsstoffe End: C01/R02/T01/P01/B0S
0 10 20 20 40 50 ) 70 80 20 200 110
H o |
5 [_ermos —} s
Fic70z
Lsu ENO
e our aFv70s
[ ewioovar  } » ov
n o FIC701 o o | H
EN ENO BIA RV
| —e— e E Uty or P
| (e ov o1 aB
B 18 cE oL asp A
on asp ora
oL o
ora 11 o1
o 12 o2
H— L1 Lo 13 Lo3 H
26 L2 Lo2 L4 Loa
L3 L03 cp
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cp ™ sua GFIC7025MA
?) TR <D SRE o
] ™ e STR
) sua|—H MDD sR
Mp1 sIE s
H MDD STR| peo s11 |
pas si1 VRE sL
St DGo stz MRT s13
[ etz e su3 MR sLa
ur sLa wse ERR
£ MA ERR —ma STA €
[_@hana 1 O sTA
TRC = TRC i
) B
. erTcTozSn o) | [
Le Gtrack_zu eoon i |
Ii 40
LS t + + + t t + F|
3005 2000 Gate 20052000 [Customer T T= zariu
Fesp RAM
Check [correc Product Ma: t FBD PROG T p.
St [Feviior [Name _[Norm o orin [oer G, GRAPHICS R o001
7 T B T B T ] T 5 T 3 7 T 5

ti022us.eps

Cross references having exactly one source or one target are entered directly within
an FBD program. If there are several sources or targets, they cannot be displayed.
The cross-reference list is pointed out. Always this list also should be printed. If
references are made to inputs and outputs, their slot and channel are specified.
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6 Documentation Variables list

For more information, refer to Engineering Manual IEC 61131-3 Programming,
Function Block Diagram (FBD).

6.4.8 Variables list

¥

> Project > Documentation > Detail! > Variables list > >>

Documentation: Variables @
/| Data type Sort order:
V| Location
¥| Object Data type
V| Comment Location
J| Export Object
¥| Process image Resource

V| Resource

| Initial value Selection:
*

V| OPC address

[ 0K l | Cancel |

1i023_us.png

Specify which parts of the variables lists are to be printed.
Select the required fields:

All the selected variables are printed as a list, featuring supplementary information
such as comment, type, resource and so on.

It is also possible to define how the list is Sorted.

It can be sorted according to Variable name, Data type, Location, Object, or
Resource.

The list size can be limited by a selection with wildcards.

Those variables are printed which have a cross reference into the selected part of the
project tree.
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Variables list

6 Documentation

7 I z 5 ] B 5 2 5
A [vame: £120000docu start: C01/R02/T01/P01/B0S 4
VAR
comment : Demo Project End: C01/R02/T01/P01/B0S
Name Comment or component name Type Res. X Module Location
FI701 X-Wert FIC701 REAL PSOL N
FI702 X-Wert FIC702 REAL PSO1 N
FIC7028MA Status Hand/Auto BOOL PSOL N
5| FY701 Y-Wert FIC701 REAL PSO1 N 5|
FY702 Y-Wert FIC702 REAL PSO1 N
W700_var W flir FIC701,FIC702 REAL PSO1 N
auto_2 Pulssignal fir BA:Automatik BOOL PSO1 N
L hand Pulssignal fir BA:Hand BOOL PSOL N u
track_zu Track: Zuflufregler BOOL PSO1 N
o o
ol 0|
g €|
@
o| § [orsemescurce xcEpon poprocess image -
are Gustomar T =
Fesp_[eic Product Mai € VARIABLE LIST [+
Greck g T B
St [ovsor [name _[om [rom o = oo o001
T z T 7 T 7 T B T O T 7
ti024us.eps

Comment or component name

Type

Res.
X
Object

Location

Comment of the variable or component name of the structured
variable

Data type as REAL, BOOL, UINT, UDINT, TIME, STRING, or
DT

Allocation of resource

Enable variable for reading other resources

Object types (for example, DDO1)

Designations of the object (for example, PS_1_0_2),
PS_1 Resource name

0 Unit (rack)

2 Location
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6 Documentation Variables cross reference list

P The process variable is processed through the process image or
directly

Initial value  The default value set at cold start of the process station

For more information, refer to Engineering Manual IEC 61131-3 Programming,
Variables.

6.4.9 Variables cross reference list

Q > Project > Documentation > Detail! > Variables cross reference > >>

Documentation: Varaibles Cross References @
Sort order:
@}
Data type
Location
Object
Resource
Selection:
*
[ 0K l | Cancel |

1i025_us.png

A cross reference list of the variables used in programs and displays can be generated.
The Documentation: Variables cross reference dialog box appears for the variables
list. For more information on selecting the sort order of variables cross references,

refer to Variables list on page 279.
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7 I z 5 7 5 5 2 5
A [vame: £120000docu start: C01/R02/T01/P01/B0S 4
CR V
comment : Demo Project End: C01/R02/T01/P01/B0S —
Variable name Comment Type Res. X | DocId  DocKz Type A
FI701 X-Wert FIC701 REAL PSO1 N | EFL50 BMP_Petro FGR R
EFT20 ERFASSER FBD R
EFL50 BMP_Glas FGR R
5| EFL50 BMP_Kessel FGR R 5|
EFT20 ZUFLUSS FBD R
EFL50 BMP_Sludge FGR R
EFL50 D_REAKTOR_1 FGR R
H EFL50 BMP_Abwasser FGR R ||
EFT20 STRECKE1L FBD W
EFL50 BMP_Brauerei FGR R
EFL50 BMP_Zement FGR R
o FI702 X-Wert FIC702 REAL PSO1 N | EFL50 BMP_Petro FGR R o
EFT20 ERFASSER FBD R
EFL50 BMP_Glas FGR R
EFL50 BMP_Kessel FGR R
H EFT20 ZUFLUSS FBD R u
EFL50 BMP_Sludge FGR R
EFL50 D_REAKTOR_1 FGR R
EFL50 BMP_Abwasser FGR R
J EFT20 STRECKEL FBD W o
EFL50 BMP_Brauerei FGR R
EFL50 BMP_Zement FGR R
FIC702SMA Status Hand/Auto BOOL PSO1 N | EFT20 ZUFLUSS FBD RW
m FY701 Y-Wert FIC701 REAL PSO1 N | EFL50 BMP_Petro FGR R H
EFL50 BMP_Kessel FGR R
EFT20 ZUFLUSS FBD W
EFL50 D_REAKTOR_1 FGR R
g EFT20 STRECKEL FBD R €|
EFL50 BMP_Brauerei FGR R
EFT20 GO_VENTIL FBD R
s EFT20 STRECKE2 FBD R
2| Fy7o2 Y-Wert FIC702 REAL PSO1 N | EFL50 BMP_Petro FGR R N
M EFL50 BMP_Kessel FGR R
3 EFT20 ZUFLUSS FBD W
are Gustomar T Gostom B o =
Sar e[ o = e VARIABLE LIST TR i o001
T z T 7 T 7 T 5 T O T 7 T 7

ti026us.eps

Variable name Maximum 16 characters

Comment Maximum 34 characters

Type Data type as REAL, BOOL, UINT, UDINT, TIME, STRING or DT
Res. Allocation of resource

X Enable variable for reading other resources

Docld Document type

DocKz Document identification

Type Program or display type (IL, FBD, FGR)

A Source or sink of variables, R = Read, W = Write. For more
information, refer to Engineering Manual IEC 61131-3
Programming, Variables.
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6 Documentation

Tags list

6.4.10 Tags list

¥

> Project > Documentation > Detail! > Tags list > >>

Documentation: Tags

¥| Type name

V| Area

¥| Processing

V| Short text

¥/ Long text

J| Library type

¥| Plausibility check

V| Resource

Sort order

@ Tag name
Type name

Area

Selection:
*

[ 0K l | Cancel |

1i027_us.png

Specify which parts of the Tag list are to be printed.

Select the required fields.

All the selected modules are printed as a list, featuring supplementary information
such as comment, type name, resource and so on.

It is also possible to define how the list is sorted. It can be sorted according to Tag
name, Type name and Area.

The list size can be limited by a selection with wildcards.
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1 I I I ] I I I I
| |wame- £120000docu start *
- — TAG
comment : Demo Froject End:
H T Area name R Short text Long text L P BRes (-
s 7 E JIHGT 5 %
3 H El
3 N 5 4
g 5 ? 5 4 8
5 ? 5 8
5 2 L
E ? 5 8
H 5 2 5 4 H
8 2 5 @
5 7 5 4
5 H 5 &
5 ? 5 8
? 5 %
2 5 4
? 5 4
7 5 €
o o
E E
£
p| B |acvmai iad) Rooms s coeT e CRY + <CF anints/ - Reinn, moudimes) L= brary yniS Starche2l? E=Exirn S0} /U Lsar o bock]  P=Conchiil 5 in chacked /# FHinrct chucked [P Resccw F
D Comtomar Tt
e Product gement TAG LIST
St |Flevwan [ia Norm ;':m Ol |’J|! Gk
7 7 I 5 I f] T = T
1i028_us.png
Name Tag name, maximum 12/16 characters
T Tag type

S = Standard name
F = Formal name
T = Template name
Area name Plant area of tag (A to O)
R Processing state, only information
+ Function block is in processing (Processing /)
- Function block is not in processing (Processing [ ])
?  Processing of function block not defined (Processing [7])

Sequence chains and I/O blocks are always shown with “?”
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6 Documentation

Tags cross references

Short/long text

Maximum 12/30 characters

Type name Brief designations of the function block type

L Library type

S = Standard library type
U = User defined function block library
E = Extra Library type (SFC)
p # Block not checked for plausibility
@ Block checked for plausibility

Res. Allocated resource

6.4.11 Tags cross references

¥

> Project > Documentation > Detail! > Tags cross reference > >>

Documentation: Tags Cross References

Sort order:

' Type name

Selection:
*

[ ok | | Cancel |

1i029_us.png

The dialog box is the same as for the tags list. For more information, refer to Tags list

on page 283.
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I I 2 3 4 5 6 7 8
A [vame: £120000docu. Start: ©01/R02/T01/P01/B0S 4
CR T
Comment : Demo Project End: C01/R02/T01/P01/B0S _—
Tag name Short text Long text Type name Res. R DocId DocKz Type
FIC701 Stoff A Einsatzstoff A c_cu PSO01 + EFT20 ZUFLUSS FBD
EFL50 D_REAKTOR_1 FGR
EFL73 D_R704 TR_D
8 EFL20 D_GRB1 GRU 8|
EFL50 BMP_Kessel FGR
EFL50 BMP_Zement FGR
EFL50 BMP_Brauerei FGR
. EFL50 BMP_Petro FGR L
FIC702 Stoff B Verh.-Regler Stoff B 20% von A CﬁCR PSO01 + EFT20 ZUFLUSS FBD
EFL50 D_REAKTOR_1 FGR
EFL73 D_R704 TR_D
L EFL20 D_GRB1 GRU |
EFL50 BMP_Kessel FGR
EFL50 BMP_Zement FGR
EFL50 BMP_Brauerei FGR
| - — EFL50 BMP_Petro FGR -
, .
. .
&
| & [coss et covetr o o 2 <o /-~ e, et ea)_0-5-esouree -
Date Customer Title ‘ =
- Product Manag t CR TAGS - -
St N I O [t Greb. TAG LIST oot
7 B T B T T T 5 T A T A
1i030us.eps
Tag name Name of the function block, maximum 12/16 characters

Short/long text
Maximum 12/30 characters

Type name Brief designations of the function block type
Res. Allocated resource
R Cross reference code

? = no cross reference

+ = cross reference exists
Docld Document type
DocKz Document identification

Type Program or display type (IL, LD, FBD, FGR)
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6 Documentation

Hardware structure

6.4.12 Hardware structure

¥

> Project > Documentation > Detail! > Hardware structure > >>

Documentation: Hardware Structure

V| Treeview

¥| Graphic view
¥/ O components

V| Parameter

Present state @ Completely expanded

[ 0K l | Cancel |

==l

1i031_us.png

Specify which parts of the hardware structure are to be printed. Select the required

fields.

ﬂ For selective documentation of the menu item I/O components and parameter a
selection dialog box is available under > Project > Documentation > Options >
Hardware scope.... For more information, refer to Selecting the hardware scope

on page 299.

The menu items, I/O components and Parameters, should only be selected if an
I/0 component selection has first been made, which is useful for the project as
described above. Otherwise, an expression for the I/O components and the
parameters is created for each hardware component entered in the project,
including all configured Profibus slaves and their modules.

If modular Profibus slaves are configured in the project, it is useful for a clearly
viewable and compact display of the I/O components and parameters (user and
DPV1 parameters), to mark only the modular Profibus slave without the associated
modules, when setting up a print job for the hardware structure in the selection
window under Project > Documentation > Options > Hardware scope.... The
hardware tree must be opened under the slave which is to be documented.
Otherwise, all the modules beneath it are also marked. Single modules for the
hardware documentation can also be selected.
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Hardware structure

6 Documentation

Hardwarescope E

[ Select all ] [ Deselect all ]

[CM772F_1_C1)
B 3'!*3 PROFI_M_772 [PROF_1_C1)
=R dHode: 1, Busaddr. 2 RO

B8 AIBI5.C2: THO2A02/202 (DTM_
"fa AIBI5.CT : THO2/102/202 [DTM_
(DTH_1_0002)

l QK I [ Lancel ]

1i045_us.png
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6 Documentation

Tree view

6.4.13 Tree view

l I z El

ABB

Name : £120000docu.

Comment : Demo Project

start:

End:
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Graphic view

6 Documentation

6.4.14 Graphic view
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6 Documentation Graphic view

T T El 5 a3 5
A [rame: £120000docu start: / sYs 4
comment : Demo Project End: /
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I/O components 6 Documentation

6.4.15 1/0 components

T T z 3 7 5 5 7 5
4 A
[Name : £120000docu Start: /
I/0
Comment : Demo Project Bnd: /
|foput | ___________|
M [component Data type M
output | |
Data type
i
UINT ] ANALOGO1 o
ANALOGO3 : : :
ANALOGOS 1 e
ANALOGILO -
ANALOGI2 1 H
ANALOGI14 oo
ANALOG16 A
Variable Comment 77
——-] |4
e A
23 Gostomer A ' ' T Gostom o T ooz
e [716 1/0 ts s [F 0 523 _oaoor_(onon ]
Check Product Ma: = t / £120000docu erquo [P T P.
[Sat [Rovision Namo o [Nom oo [or. Cro. P12 & B0 Jpsoy oo
T 5 0 T 5 A 5
ti035us.eps
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6 Documentation Parameter

6.4.16 Parameter

7 I z El ] 5 3 7 5

ABB

Name : £120000docu. start: /

HWPA

Comment : Demo Project End: /

Boot Parameter

o s
[Memor [I/0 Bus (CAN)
J c
Max. no. of Objects: 6000 Transmission rate: y 500 gpit/s 100 Kbit/s
Configuration data (PRAM): 2400 B 1/0 protocol: X Redundant Not redundant

[System Limit

o 0|
Max no. of user tasks : N
[Tasks
L Reserved Required Number of VIS : s B
Network buffer: 20
Interface objects: 20 Number of GWY : s
£ €|

EE )
ED Cotorer —
e Product Management A' HARDWARE _
[tat_| Revision (Name _|Norm | Norm (Origin Toret Cre.b. PARAMETER TR s mwa (2] c
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Network

6 Documentation

6.4.17 Network

T I z B 7 5 5 7 5

4 - A
[Name : £120000docu Start: / NET
Comment : Demo Project Bnd: /
Res. type Res. name Res. ID IP address 1 IP address 2

|p-Es

_|172.16.1.10

|2
172.16.1.1

1 172.16.1.71

copyrione o 34

Date Customar

T Product Manag
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(St [Avion [Name _[Wom o g oot

Cro.

T z T 5 T

0 T B T a

i037us.eps

6.4.18 Message processing

¥

> Project > Documentation > Detail! > Message processing > >>

Documentation: Message Processing

Global message processing

[¥]Local message processing

[ ok | | cancel |

==l

1i038_us.png

Global message processing

The output can be higher-level message processing.
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6 Documentation Plausibility check errors

Local message processing
The output can be message processing of the selected resource. For
more information, refer to Engineering Manual Operator Station,
Messages and Hints.

6.4.19 Plausibility check errors

Q > Project > Documentation > Detail! > Plausibility check errors > >>

Documentation: Plausibility Check Messages @

[ 0K l | Cancel |

The output can be plausibility check errors. If the field Warnings and hints is
selected, additionally messages are generated.

6.4.20 Structured data types

Q > Project > Documentation > Detail! > select Data types > >>

Documentation: Structured Data Types @

Comment

Selection:
*

[ 0K l | Cancel |

1i040_us.png

Select the components and comments of the user specific structured variables for the
output.
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Display access 6 Documentation

6.4.21 Display access

¥

> Project > Documentation > Detail! > Display access

The display allocations are documented as tables.

1 I 2 I 3 I 4 I 5 I 3 7 8

ABB

[Name : £120000docu Start: /
DSP
Comment : Demo Project End: /
Tag name Display name Default
Trend_10
L1120 _G1 AK11
Trend_11
5 L3020_G1 R30 s
Trend_30
L3120_G1 R31
Trend 31
L L6001_G1 T60 |
L7001_G1 T70
L8001_G1 T80
L9001_G1 T90
J LI3005 REAKTOR_3_G1 .
REAKTOR_3
REAKTOR_3_KB
REAKTOR_3_AS
LI4005 REACTOR_4_G1
T REACTOR_4 M

REACTOR_4_TR
REACTOR_4_SF

LI700 D_GRB3
ol D_REA_TANK o)
LI7005 REAKTOR_7_G1
REAKTOR_7

REAKTOR_7_TR
REAKTOR_7_AS

T T T T

LI720 D_R704
LI720_1 D_R704
LI750 D_FUELLEN_R1
D_Rez_Reakt
f L1752 D_Rez_Reakt £
LI753 D_Rez_Reakt
LIC704 D_GRBL
= BMP_Abwasser
Mz D_R704 M
S| wr704 D_GRB1
E: D_REAKTOR_1
& NP2000A_M1 B20
FLg
e Gomtomer e
e Product Manag € A" DISPLAY ACCESS
[Siat [Fovsion_[Wame o [ oan [oer o
7 7 T 7 T 7 T 5 T 7
ti041us.eps
Tag name Tag name of the allocated tag

Display name Display names of the displays which are allocated to the tag
Default Y if the display is defined as the default display
N if the display is not defined as the default display.
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6 Documentation Documentation scope

6.5 Documentation scope

6.5.1Hard disk requirement

enough space available on the temporary disk. Three sheets are always combined
for one print job for the Windows print manager. This ensures that already at the
time of creating the print job for Freelance Engineering, the first data can be
transferred to the printer. Generation of the print data and output to the printer are
effected with a slight delay and the first temporary data can be deleted again.

@ If output is in several sheets (for example, an entire project), ensure that there is

6.5.2 Viewing selected documentation scope

Q > Project > Documentation > Documentation > Preview...

A table of contents of the sheets that have been selected in the previously selected
documentation job is displayed. For example,

DocID |DocKz |OB;jID |Title1 Title2 Function | Custom.D.No. |Date0 Check
EAA10 COV | COVERPAGE 123456789012 | 30.05.00
EAB12 MAC |SETTINGS DOCUMENTATION 123456789012 | 30.05.00
EDY20 HWM | TREE VIEW GRAPHICS 123456789012 | 30.05.00
EEC10 TAG TAG LIST 123456789012 | 30.05.00
EFP15 CR_V | CROSS-REFERENCE | VARIABLE LIST 123456789012 | 30.05.00
EFT20 |INFLUX |FBD |FBD PROGRAM GRAPHICS INFLUX | 123456789012 |30.05.00 | correct

6.5.3 Sorting the output

Start in Window “Configuration: Documentation”

Q > Project > Documentation > Options > Sort fields...
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Selecting the project tree objects 6 Documentation

Select Contents Columns (=23
Hr Len Configurated title
1(43 5 Docld -
2[45 15 Docke - [ Cancel ]
362 3 OBID -
434 15 Titlel -
5(35 15 Title2 -
§(47 15 Function -
7(37_21 Custom.D.No. -
5(20 14 Dated -
g(22 14 Check -

1i043_us.png

Sorting of the output can be defined. Documentation output can be sorted according
to a maximum of five criteria (64, 20, 20, 12, 3 characters). The field contents of the
drawing footer can be selected as sorting criteria. Refer to Field names in the
drawing footer/header on page 312. The standard setting of Freelance Engineering
is shown in the example.

E Each sorting criterion set here automatically becomes a column in the table of

contents when printing. Sorting to date is not possible.

6.5.4 Selecting the project tree objects

Start in Window “Configuration: Documentation”

Q > Project > Documentation > Options > Project scope...
Project Scope @
Erom path
[cov/setvmor -
To path
[cot/5oit/Ro7 -

1i044_us.png
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6 Documentation Selecting the hardware scope

In the project scope dialog box a selection of the project tree objects From path and
To path (only in the order of the project tree objects) can be made for the print, if
this has not already been selected itself for print in the project tree.

6.5.5 Selecting the hardware scope

Q > Project > Documentation > Options > Hardware scope...

Hardwarescope

[ Select all ] [ Deselect all ]

[ QK ] [ Lancel ]

1i045_us.png
In the Hardwarescope dialog box, a selection can be made for the documentation of
required I/O components.

E This selection is only active as long as you are in the “Documentation” tab. After
leaving this tab, the completely configured hardware is selected by default! This
point is only important in connection with the selection under:

Q > Project > Documentation > Detail! > Hardware structure

> I/O components > Parameter

Engineering - System Configuration 299



Selecting notify print errors 6 Documentation

6.5.6 Selecting notify print errors

Q > Project > Documentation > Options > Notify print errors

At this point, you determine whether errors appearing in connection with the
printing of the project documentation, such as printing errors, missing objects (for
example, bitmaps), and invalid or undefined field functions in drawing
header/footer, are shown on the screen.

Example of a possible error message:

Error ==l

0 Bitmap DAABB Industrial IT\Freelanceibitrmapsite sthitmap.brp could notbe opened

Printerror_us.png
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6 Documentation

Output documentation

6.6 Output documentation

6.6.1Print

Start in Window “Configuration: Documentation”

¥

> Project > Documentation > Documentation > Print

Configuration: Documentation @

|el Do you want your document cutput directly to the printer?

Yes l | No | | Cancel |

1i047_us.png

Start printing to a file or directly to the printer.

Yes

No

The output is effected to the standard printer entered in Windows.
Depending on the printer option, the print quality can still be
adapted and the number of required copies entered. Printing can be
aborted with Cancel. Using the Setup button, another printer type
other than the standard printer can be selected if necessary. For
more information on setting the printer, refer to Printer setup on
page 303. A message box appears as an indication that the printer is
set to DIN A4 landscape format.

It is possible to print to file. If this option is selected, a window
opens and the path, file name of the target file can be edited here.
Default setting for the file name: name of the print job with the
extension “.DPD”; Default setting for the path is
<Freelance_installation_folder>\proj. For more information on
setting print file, refer to Print file on page 302.
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Print file 6 Documentation

Cancel Cancel printing

ﬂ The maximum amount of hard disk space must be available.

Refer to Hard disk requirement on page 297. The preview function should be
used to get a survey of the print scope. Refer to Viewing selected documentation
scope on page 297.

6.6.2 Print file

Start in Window “Configuration: Documentation”

Q > Project > Documentation > Documentation > Print file
E Open @
ool lns) | . <« Freelance » proj » v|"':r|| Search proj p|
Organize « MNew folder = o« i l@l
Bl Desktop o MName : Date modified Type
4. Downloads ]
h . BDM 20-03-201312:54 File folder
= Recent Places X
J de 19-03-2013 12:34 File folder
i . En 19-03-201312:34 File folder
=l Libraries ]
= . FDTBulk 02-04-201312:39 File folder
j Documents ]
. . Images 20-03-2013 12:54 File folder
J“. Music
. | menue 19-03-2013 12:34 File folder
= Pictures i - N
B vid £ || BLASTING_TAMN.DPD 21-03-2013 18:27 DPD File
ideos
1M Computer
& os(c)
= Local Disk (D:)
?j MNetwork m
- 4 1 ¢
File name: BLASTING_TAN.DPD ~ [ Control Builder F Documents |
[ Open |v] ’ Cancel ]
1i048_us.png

Print a previously generated print file: The file to be printed is selected in a File
name list box. The files will be saved with the extension .DPD.
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6 Documentation Printer setup

Save the file as @
hoorllins) | . <« ABBIndustrial IT » Freelance » proj » v|¢,|| Search proj o
Organize « MNew folder == - l@l
B Desktop it Mame Date modified Type
4. Downloads = ]
h . BDM 20-03-201312:54 File folder
= Recent Places X
) de 19-03-2013 12:34 File folder
I . en 19-03-2013 12:34 File folder
=l Libraries ]
= . FDTBulk 02-04-201312:39 File folder
j Documents ]
. = . Images 20-03-2013 12:54 File folder
J’. Music .
. | menue 19-03-2013 12:34 File folder
= Pictures
EE videos
1M Computer | 4
& os(C)
= Local Disk (D:)
- 4 1 ¢
File name:  MIXERL.xps -
Save as type: | XP5 Document (*.xps) v]
~ Hide Folders Save ] ’ Cancel ]

1i059_us.png
6.6.3 Printer setup
Start in Window “Configuration: Documentation”

> Project > Documentation > Documentation > Printer setup

¥
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Printer setup 6 Documentation

Print Setup @
Printer
Name: [Microsoﬂ XP5 Document Writer v] [ Properties... ]
Status: Ready

Type: Microsoft XPS Document Writer
Where:  XPSPort:
Comment:

Paper Orientation
Size: [M '] . @) Portrait
Source: [ﬂn ically Select v] () Landscape

1i049_us.png

Select the printer. If a printer other than the standard printer is to be used, Special
printer is selected and the associated button is clicked. Now the required printer can
be selected. Select Properties to adjust the selected printer, For more information on
setting properties for a selected printer, refer to Windows documentation.

E The selected paper format (DINA4, letter) is supported. Default: landscape
format.

Adjustments for the page layout can be changed under
ABB > Freelance <version> > Settings, page layout.
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6 Documentation Comment field editing

6.7 Comment field editing

6.7.1Edit comment field

¥

> Project > Documentation > Comment > Edit > Text input

The text contents of the comment field can be changed.

6.7.2 Export comment field

¥

> Project > Documentation > Comment > Edit > Export

The text content of the comment field is saved as a text file *.txt, and serves as a
basis for new print job comments. This text file is stored in Unicode format.

E’Saveﬁ\s @
J—
el | . <« Freelance » proj » v|¢,| Search proj pl
Organize « Mew folder == - .j@.
[ Favorites = bims Type
Bl Desktop . BDM File folder
4. Downloads J de File folder
=] Recent Places | en File folder
= . FDTBulk File folder
4 Libraries . Images 0-03-2013 12:54 File folder
3 Documents | menue 03-201312:34 File folder
J’- Music
= Pictures
EE videos

1M Computer
& os(c)

- ~ (I 1 3
File name:  Programs| -
Save as type: ’Text Documents (*.txt) v]
= Hide Folders Save l ’ Cancel ]
1i060_us.png
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Import comment field

6 Documentation

6.7.3 Import comment field

¥

> Project > Documentation > Comment > Edit > Import

The text content of an originally exported comment field (saved as a text file *.txt) is
inserted into the selected print job. Existing entries are completely overwritten. At
this point, any required text can be inserted as long as it is changed into Unicode

format.

Import file

|"/._.'\- Attention:
"' The present text will be deleted during this operation.

m

1M Computer
& os(c)
= Local Disk (D:)

?j MNetwork

OK l ’ Cancel
i061_us.png
ZF Open (el
ool lns) | . <« Freelance » proj » v|"':r|| Search proj p|
Organize « MNew folder ==« [ l@l
4 Downloads “* Name . Date modified Type
:-'_a Recent Places X
. BDM 20-03-201312:54 File folder
o J de 19-03-201312:34 File folder
=l Libraries ]
3 - " | en 19-03-2013 12:34 File folder
=| Documents
Jv e . FDTBulk 02-04-201312:39 File folder
@' Music
- . Images 20-03-2013 12:54 File folder
k=| Pictures
§V'd | menue 19-03-2013 12:34 File folder
ideos
. Programs 21-03-2013 18:10 Text Docu

-~ 4| i

File name: Programs

- ’Text Documents (*.txt)

)

o 1 |

Cancel ]

1i062_us.png
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6 Documentation

Tables

6.8 Tables

6.8.1Document types

Term

Type

Name

Documentation-description documents

Title-/cover pages |EAA10 |COV Title page
Directories EAB11 |IND Table of Contents
EAB12 |MAC Setting the documentation job

General technical information documents

Gen.techn. doc. EDY10 | MAN Project tree
EDY12 |OBJ Head confi./resource/task/program list
EDY19 |OBJ Comment
EDY20 |HWM Tree view
EDY22 |[NET Network
EDY30 |SYS Graphic view
EDY33 |MOD Module parameters

Technical requirem

ents and dimension/design documents

Tag lists, block EEC10 | TAG Tag list

schema
EEC11 |CR_T Cross-reference tag list
EEC20 | FB_FBD | User defined function blocks FBD
EEC40 |FB_IL | User defined function blocks IL

Function-description documents

Signal descriptions |EFP10 | VAR Variables list
EFP15 [CR_V Cross-reference variable list
EFP16 |SVAR Structured variables
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Tables 6 Documentation

Term Type Name

Freely available EFQ10 |I/O I/O components

Freely available EFL10 |OV Overview display
EFL15 OV Overview display cross references
EFL19 |OV Overview display comment
EFL20 |GRU Group display
EFL25 |GRU Group display cross-reference
EFL29 |GRU Group display comment
EFL50 |FGR Graphic display (graphic)
EFL53 |FGR Graphic display (parameters)
EFL55 |FGR Cross-references graphic display
EFL59 |FGR Comment graphic display
EFL60 |SFC_D |Sequential function chart
EFL63 |SFC_D |Sequential function chart parameters
EFL65 |SFC_D |Sequential function chart cross-referenc-

es
EFL69 |SFC_D |Sequential function chart comment
EFL70 |TR_D Trend display
EFL73 |TR_D Trend display chart parameters
EFL75 |TR_D Trend display cross-references
EFL79 |TR_D Trend display comment
EFL80 |MSG Global message processing
EFL81 |MSG Local message processing
EFL82 |DSP Display allocation
EFL90 |PG Programmer display
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6 Documentation Tables

Term Type Name
EFL93 |PG Programmer display parameters
EFL95 |PG Programmer display cross-references
EFL99 |PG Programmer display comment

Freely available EFM10 | ERR Plausibility check error

Freely available EFR10 | SSL1 Signal sequence log automatic
Output EFR13 | SSL1 Signal sequence log parameter automat-
ic

EFR15 | SSL1 Signal sequence log cross-reference au-
tomatic

EFR19 | SSL1 Signal sequence log comment automatic

EFR20 |SSLN Signal sequence log, manual

EFR23 | SSLN Signal sequence log parameter manual

EFR25 | SSLN Signal sequence log cross-reference
manual

EFR29 |SSLN Signal sequence log comment manual

EFR30 |DCLD Disturbance course log

EFR33 |DCLD Disturbance course log parameter

EFR35 |DCLD Disturbance course log cross-references

EFR39 |DCLD Disturbance course log comment

EFR40 |OPL Operational log

EFR43 | OPL Operational log parameter

EFR45 |OPL Operational log cross-references

EFR49 |OPL Operational log comment

SW-specific EFT20 |FBD FBD program (graphic)
Documents
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Tables 6 Documentation

Term Type Name

EFT23 |FBD FBD program (parameters)

EFT25 |FBD FBD program (cross-references)
EFT29 |FBD FBD program (comment)

EFT40 |IL IL program (graphic)

EFT43 |IL IL program (parameters)
EFT45 |IL IL program (cross-references)
EFT49 |IL IL program (comment)

EFT50 |SFC SFC program (graphic)

EFT53 |SFC SFC program (parameters)
EFT55 |SFC SFC program (cross-references)
EFT59 |SFC SFC program (comment)

EFT60 |LD LD program (graphic)

EFT63 |LD LD program (parameters)
EFT65 |LD LD program (cross-references)
EFT69 |LD LD program (comment)
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6 Documentation Description of the fields or contents

6.8.2 Description of the fields or contents

All fields used in the documentation must be unequivocal, that is, each field is given
a serial number F1 to F62. This is used to describe the titles field, if no other entry
has been made. For a definition of the fonts used, refer to Fonts, national languages
and bitmaps in the drawing footer/header on page 317.

Drawing footer:

ti053us.bmp

Drawing header:

ti054us.bmp
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Field names in the drawing footer/header

6 Documentation

6.8.3 Field names in the drawing footer/header

The following table shows the correlation between:

Field designation (FIELD)
Default variable (CONTENTS)

Default title (TITLE)

Description or contents of the field according to DIN (COMMENT)

FIELD | CONTENTS TITLE COMMENT

FO Sta1 State 1 of printout
F1 Sta2 State 2 of printout
F2 Sta3 State 3 of printout
F3 Sta Fixed text in frame
F4 $ObjDate Revision1 Revision date1

F5 Revision2 Revision date2

F6 Revision3 Revision date3

F7 Revision Fixed text in frame
F8 Date1 Date1 of revision
F9 Date2 Date2 of revision
F10 Date3 Date3 of revision
F11 Name Fixed text in frame
F12 Norm1

F13 Norm2

F14 Norm3

F15 |Norm Fixed text in frame
F16 |Date Fixed text in frame
F17 |Resp Fixed text in frame

312
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6 Documentation

Field names in the drawing footer/header

FIELD | CONTENTS TITLE COMMENT

F18 |Check Fixed text in frame

F19 |NormoO Fixed text in frame

F20 |$ObjCDat Date0O Compilation date

F21 $PriMan Resp

F22 | $0bjS Check Checked by

F23 NormO

F24 | Customer Fixed text in frame

F25 |#Logocust.bmp Customer logo (bitmap) or text
F26 | Origin Fixed text in frame

F27 Origin Original of

F28 |Cre.f. Fixed text in frame

F29 Cref

F30 |%LogoComp Company logo (bitmap)
F31 Cre.b. Fixed text in frame

F32 Creb

F33 |[Title Fixed text in frame

F34 $DocTypeName1 |Title1 Drawing name1

F35 |$DocTypeName2 |Title2 Drawing name 2

F36 |Custom.D.No. Fixed text in frame

F37 | $PrjOrdNr Custom.D.No. | Customer drawing number
F38 |== Fixed text in frame

F39 $PriName Localization |Installation site

F40 Proj.No. Fixed text in frame

F41 $PriNr Proj.No. Project number
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FIELD | CONTENTS TITLE COMMENT

F42 |& Fixed text in frame

F43 $DocT Key to documentation type

F44 |Doc.T. Fixed text in frame

F45 |$O0bjKz Object designation

F46 = Fixed text in frame

F47 | $ObjFunct Function name of object

F48 |+ Fixed text in frame

F49 | $ObjLoc Location of object

F50 |P. Fixed text in frame

F51 $PgNr Sheet number

F52 | %LogoLeft Logo (bitmap) in upper left of header
F53 | %LogoRight Logo (bitmap) in upper right of header
F54 |Name: Fixed text in frame

F55 |Comment: Fixed text in frame

F56 |$ObjName Name of object (Path in the project tree)
F57 |$0ObjComm Comment of object

F58 |Start: Fixed text in frame

F59 End: Fixed text in frame

F60 |$DocStart Start of selected print scope

F61 $DocEnd End of selected print scope

F62 |$Objld Type of editor
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Variables for drawing footer/header inscriptions

6.8.4 Variables for drawing footer/header inscriptions

Command Function

$ Avoids overriding through the project name

$DocEnd End of the selection range in the project tree (depends on the
documentation job)

$DocStart Start of the selection range in the project tree (depends on the
documentation job)

$DocT DIN number of the current documentation type (hardcoded,
language dependent).

$DocTypeName1 |First part of the name of the current documentation type (hard-
coded, language dependent).

$DocTypeName12 | Name of the current documentation type (hardcoded, lan-
guage dependent)

$DocTypeName2 |Second part of the name of the current documentation type
(hardcoded, language dependent).

$ObjCDat Creation date of the current documentation object (if avail-
able).

$ObjComm Short comment to the current documentation object (if avail-
able).

$0ObjDate Date of the current documentation object (if available).

$ObjFunct Name of the current project tree object (if available).

$Objld Short Id to the current documentation object (hardcoded, lan-
guage dependent, typically three capital letters).

$ObjKz Documentation identifier of the current object.

$ObjLoc Localization of the current object.

$ObjName Name of the current documentation object (for example, name
of the project tree object).

$0bjS State of the current documentation object (CORRECT, IN-

CORRECT).
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Command

Function

$PgNr

Current page number of the print job.

$PrintDate

Date of the print issue.

$PriComm

Comment of the current project (editable in the project head-
er).

$PriDate

Date of the current project (as shown in the project header).

$PriMan

Manager of the current project (editable in the project header).

$PriName

Name of the current project.

$PriNr

Number of the current project (editable in the project header).

$PrjOrd

Orderer of the current project (editable in the project header).

$PrjOrdNr

Order number of the current project (editable in the project
header).

%LogoComp

Default bitmap for your company.

%LogoCover

Default bitmap for your cover page.

%LogoCust

Bitmap for customer project

Y%LogolL eft

Default bitmap for the upper left corner.

Y%LogoRight

Default bitmap for the upper right corner.

Allocation of displays (only BMP files are permitted) is performed in the Windows
Registry. Refer to Fonts, national languages and bitmaps in the drawing
footer/header on page 317.
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6 Documentation Fonts, national languages and bitmaps in the drawing footer/header

6.8.5 Fonts, national languages and bitmaps in the drawing footer/header

The fonts or the bitmaps used are defined in the Windows registry.

Q’ Registry Editor
File Edit View Favorites Help
4 {8 Computer || Name Type Data
:igﬁﬁ;ﬁﬁg&; ab) (Default) REG_SZ {value not set)
HKEY_LOCAL M;-'\CHINE :b| BitmapDefaultDir REG_SZ C:\Program Files (x86)4ABEB Industrial IT\Freelance...
° b = 3b| BitmapDir REG_SZ C\Program Files (x86)\ABB Industrial IT\Freelance..,
= - Ju BCDO000000O B Bt . o0
.1\ HARDWARE = & _
¢ ER A ab| Font0 REG_SZ Arial, Italic, Size 20
|, SECURITY 25| Fontl REG_SZ Courier New, Size 22
2| SOFTWARE ab|Font2 REG_SZ Courier New, Size 22
o -l Aladdin Knowledge Systems = 3}'\! Font3 REG_SZ Courier New, Bold, Size 40
il ATITechnologies ab|Fontd REG_SZ Courier New, Size 30
Axalto ab|Font5 REG_SZ Courier New, Bold, Size 60
BioAPT .i_!'] Fontd REG_SZ Courier Mew, Bold, Size 100
Broadcom QE’IIFontT REG_SZ Courier New, Bold, Size 50
CBSTEST \ab]Frame_Default F... REG_SZ C\Program Files (x86)VA4BE Industrial IT\Freelance...
| ]
Classes ab|Frame Default 5. REG SZ FRAMEUS
Clients 28] LeftMargi REG_SZ 1905
Al argin _
b Dell ||| b]LogoComp REG_SZ LogeComp.bmp
> i Intel aB|LogoCover REG_SZ LogoCovebmp
»- . Khronos ab][ o
1 *b| Logol eft REG_SZ Legoleft.bmp
mf’"”’";d'a 28] LogoRight REG_SZ LogoFigh.bmp
M'”_EI':; ) 5| RightMargin REG_SZ 1905
§ Ot 28] Tophargin REG_SZ 1905
NTRU Cryptosystems
0ODBC
Policies

> Protector Suite
Protector Suite QL
Realtek
RegisteredApplications
b Sonic
SRS Labs
Wave Systems Corp
Wave Systems Corp.
WaveTest
-4 Wowb432Node
3 ABB
ABB Automation
. ABB Automation Products
ABB Industrial [T
>+ Ju Adobe
Aladdin Knowledge Systems

. Classes
. Clients
- Cygnus Solutions
Dell
4- | Hartmann & Braun
4. )| Freelance
BDM
DigiBrowse 5
< m | (3

Computer\HKEY_LOCAL MACHINE\SOFTWARE\Wow6432Node\Hartmann & Braun\Freelance\DigiTooNDOCUMENTATION
1i055_us.png
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Fonts, national languages and bitmaps in the drawing footer/header 6 Documentation

BitmapDefaultDir=\Program Directory containing the bitmaps
Files\ABB\Freelancebitmaps
BitmapDir=\Program Files\ABB\Free- Temporary directory

lance\bitmaps

FontO=Arial, Italic,Size 20 in example A

Fontl=Courier New, Size 22 in example B

Font2=Courier New, Size 22 in example C

Font3=Courier New Bold,Size 40 in example D

Font4= Courier New,Size 30 in example E

Font5=Courier New Bold, Size 60 in example F

Font6=Courier New Bold,Size 100 inscription of cover page

Font7=Courier New Bold,Size 50 Inscription of cover page
Frame_Default_File=\Program path and file with the default field entries
Files\ABB\Freelance\exe\frames.ini

Frame_Default_Sect=FRAMEUS languages section in the file Frames.ini
LogoComp=LogoComp.bmp Name of bitmap for company logo
LogoCover=LogoCove.bmp Name of bitmap for cover logo
LogoLeft=LogoLeft.bmp Name of bitmaps for the upper left corner
LogoRight=LogoRigh.bmp Name of bitmap for the upper right corner

Using fonts in the drawing footer

ti056us.bmp
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Using fonts in the drawing header

ti057uk.bmp

6.8.6 Presetting the field contents and titles

The presets for the field contents or titles are located in the file FRAMES.INI. In the
English version the section FRAMESUS is used as default. Another section can also
be selected.

Refer to Fonts, national languages and bitmaps in the drawing footer/header on page
317.

The file is located in the directory (Freelance_installation_folder) and can be
edited with any ASCII editor, for example, EDIT of DOS or the EDITOR of
WINDOWS.

The editor used must not append any control characters to the file!

The lines with the code FIELD_CONT_Pxx (xx=0 to 62) define the required field
contents for the printout. The lines with the code FIELD_TITLE_Pxx (xx=0 to 62)
specify a title for the fields. The title text can be superimposed at any time while
entering the field contents to be printed, to show the user which entry is to be made
in the fields.
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Access

accumulator

Acknowledge

Acknowledge button

Acknowledge level

Acknowledgement strategy

Activate

Appendix A Glossary

Parameters from function blocks and pre configured displays that
either authorise or prevent certain sizes, values or actions for the user.

The accumulator is a virtual storage location for storing the interim
result of an operation in the instruction list.

Operator action whereby one or more messages is/are acknowledged
as seen and understood. Every action performed by the logged-in
operator can be logged in the signal sequence log.

Button in the message line that enables the most recently received
messages in the message line (VA, visual acknowledge) or message
list (A, acknowledge) to be acknowledged without having to call up
the message list.

The acknowledge level determines how events or messages on an
operator station have to be acknowledged: 1) incoming and outgoing;
2) incoming only; 3) no acknowledgement.

The Acknowledgement strategy is determined in the global message
configuration and thus valid for all operator stations in a project. It
specifies how messages and events must be acknowledged, therefore
an acknowledge level is assigned to the message priorities.

Function of the hardware structure to take stations or parts of the
hardware configuration into the current process. Hardware configura-
tion that has been disabled with Deactivate are made active again. See
also Deactivate
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Active CPU module

Actual time

Alphanumeric display

Analog variable

Archive

Archive Browser

Area attributes

Attributes

See Primary

The local time with any daylight saving time shift applied is the cur-
rent time, that is, the time which the user sees on his or her watch.
This time is used when setting the freelance time during commission-
ing is generally the time that is used on the Freelance user interface;
for example timestamps of system and process messages are commu-
nicated with the system time and converted to actual time for display
in Freelance Operations. See also Local time, System time, Daylight
saving time.

A dynamic symbol from the graphics editor for displaying analog
values on the operator station.

Generic term for all non-digital variables with numeric formats such
as real, integer, double integer or word.

An archive is the file in which the data from a trend display or log are
stored. Depending on how data are logged, large volumes of data can
be generated under certain circumstances.

Freelance software program for a PC to visualize archives of trends
and logs. Additionally archives can be exported as text files (csv for-
mat).

Area attributes include the color and fill pattern of the graphic objects
like rectangle, polygon, ellipse and arc. These area attributes can be
changed when making a display dynamic.

An attribute is a key value associated with an object describing a par-
ticular characteristics of that object. In the case of graphic objects
these are, for example, color, width and linear form.
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Authentication key

Auto/Automatic

Automatic start-up

Background

Background color

Background objects

Band

Band end

The authentication key includes data corresponding to your licence
rights for the Freelance software packages. To work with the Free-
lance software in the extent you have ordered, you will need your
authentication key during installation.

The Authentication key can be downloaded from ABB Software Fac-
tory (SOFA).

Operating mode in which processing is carried out automatically
through the program’s control settings. The operator is not allowed to
do any input in automatic mode. For operator input you must change
to manual operating mode.

Autostart is a configuration parameter of the project element task. If
Automatic start-up is activated, the task will start up automatically
once it has been loaded into the process station.

"This causes all subsidiary program lists configured as ON to be run
automatically.

The background is the static part of a free graphic display.

A separate background color can be selected for the draw area for
each graphic display and for the graphic pool.

Function of the graphics editor. By default overlay dynamic objects
the static graphic objects. The static components are drawn only once
during call-up of the display, the dynamic components with each
update. With the functions Foreground objects and background
objects static elements are connected to a dynamic object and will be
redraw with each update.

The band is the value range of a variable that is displayed in a trend
display. The limits of this range - the band start and band end - are
configurable.

The band end defines the value for the end of the scale on the Y-axis
in the single trend curve. See also Y scale
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Band start

Bargraph

Block

Block

Block acknowledgement

Block class

Block instance

Block name

Block type

The band start defines the value for the start of the scale on the Y-axis
in the single trend curve. See also Y scale

A dynamic symbol from the graphics editor. The bargraph is used to
represent analog values by filling a rectangular column form either
the top, bottom, left or right according to preference.

The expression block is used in the documentation if it is not clear
whether a function and/or a function block is meant.

Summary of several similar entries in a list to perform an action on all
selected elements, for example acknowledge of messages or export of
data sets.

Acknowledgement of several selected entries in the message list or
hints list

A block class includes the functionality and appearance of the block.
This information is defined with the interface, the program and the
faceplate. With the installation of freelance software numerous stan-
dard block classes are provided. For specific process requirements,
new block classes can be configured (user-defined function blocks).
For the connection of OPC Servers new OPC block classes can be
defined (OPC-FB-CLASS).

A class itself cannot be processed in a process station. For execution,
first an instance of the class must be created. See also Block instance.

A block instance is the executable form of a block class. Different
instances are identified by their tag names. Each instance works with
values specific to that instance (local variables and parameters). See
also Block class.

In contrast with functions, all function blocks are displayed with a
block name. The block name is the same as the tag name in the tag
list.

Identical to the type respectively class of a tag instance. As a name of
a block type the short name of the type in the block library is used.
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Blocked

Bootstrap

Break point

Button

Button field

Button type

Carry out

Channel

Channel number

Check

SFC operating mode in which a transition blocks the advancement of
the program run.

The function Bootstrap is used to load the operating system into a
process station.

A break point is a point in a program at which the user task is halted
in the debugger.

A dynamic symbol from the graphics editor. Buttons can be used to
call up displays or tags, enter values for variables or display statuses.

A button field comprises one or more buttons. When one of the but-
tons is activated, the action must be confirmed.

Form of the button in the graphic display as a rectangle, in 3-D, as an
ellipse or as a circle.

Operator action performed on an SFC program whereby all active
transitions whose transition criteria have been satisfied activate the
steps next in sequence.

Input or output of an I/O module. The channels of an I/O module are
numbered consecutively. See also Channel number

Number of a channel in an I/O module

Function of the project tree to check the configuration. While the
function "check all" checks all selected elements regardless of their
current check status, "check" covers only the elements of the selected
part of the project that have not yet reached the state plausible.

If the check was successful, the configuration can be loaded to the
corresponding process, gateway and operator stations. The current
check status is displayed with the configured colors for each element
in the project tree. See also Check all.
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Check all

Check message

Checked

Class

Coil

Cold start

Cold start executed

Function of the project tree to check the configuration. All selected
elements of the project are checked, regardless of their current check
status, If the check was successful, the configuration can be loaded to
the corresponding process, gateway and operator stations. The cur-
rent check status is displayed with the configured colors for each ele-
ment in the project tree. See also Check.

The result of the check function is displayed in the error list. The
messages are divided into three categories: error, warning and hint.
Errors must be removed in the configuration, so that the project can
be loaded. For a warning the configurator must decide whether the
project works also useful with this message. A hint indicates that
inaccuracy was discovered by the system.

The state Correct is only assigned if no errors have been detected in
the project tree or program when running plausibility checks on the
selected project objects. Only project parts that have been checked
without errors can be loaded into a station.

Classes are data structures that contain variables and functions that
can modify this data. A class is the description of an object, only by
an instance of a class, a concrete object is created. See also Block
class, Block instance.

The transmission of data with the Modbus protocol is done in regis-
ters (WORD) and coils (BOOL). A coil may be 1, 8 or 16 BOOLs in
length.

Restart of a resource, for example a process station. All current
parameter data and internal cache values are deleted. The application
programs are started new with the configured and corrected values.
See also Warm start.

The process station executed a cold start. The RUN/STOP switch of
the controller is in state RUN, thus the controller goes into the state
running.
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Cold start stopped The process shall execute a cold start. The RUN/STOP switch of the
controller is in state STOP, thus the CPU will stop. After the switch is
set to RUN, the cold start will be executed.

Cold start task The cold start task is performed once when the process station is ini-
tialized or when a RESET is carried out in the controller. The cold
start task is executed with the state change from cold start or cold
start stopped to state running.

Colors The colors that are not set through the Windows interface can be set
individually in Freelance Engineering in the project tree and the pro-
gram editors. The colors for trends in Freelance Operations can also
be selected by the operator.

Comment Detailed explanations to increase understanding can be added to the
project and all project elements in the project tree, for example notes
on how variables should be used, on a program’s functionality or in
general on the process field.

Commissioning Operating mode of the engineering software in which there is an
online connection to the process, gateway and operator stations; user
programs can be loaded and operated. See also Configuration.

Common display pool P-  The common display pool P-CD is an element of the project tree in
CD which those displays are configured which shall be accessible at all
operator stations.

Configuration Level in the project tree, under which the configuration of the soft-
ware and hardware parts of a project are structured. The structuring
of application follows the IEC 1131.3 and is divided into resources,
tasks, program lists and programs.

Configuration Operating mode of the engineering software in which user programs
can be configured or modified. Configuration can be done without an
online connection to any process station. See also Commissioning.
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Connection

Connectivity server

Control Aspect/Control
aspect

Control Builder F (CBF)

Control Net

Control room horn

Online connection between Engineering station and process, gateway
and operator stations and also between process stations via the Con-
trol Net (Ethernet TCP/IP)

The data connection to the 800xA system is made by the connectivity
servers (real-time data acquisition systems).

The Control Aspect is an animated representation of the program, in
which a tag or step or transition of an SFC program has been config-
ured in Freelance Engineering, similar to the display of the program
in the commissioning program

Software package for engineering station which enables overall con-
figuration of the user program including the operation and observa-
tion level. Replaced by Freelance Engineering.

All stations in a project, engineering, process, gateway and operator
stations, are linked through the Control Net. The Control Net is based
on the Ethernet standard with the TCP/IP transfer protocol.

A control room horn can be configured along with the field horn.
This is done by entering a wave file (requiring a sound board) in the
local event processing. When an event occurs with the configured pri-
ority, this wave file is executed.

Copy The selected project objects are copied and can be inserted at any
point.

Correct With Correct a parameter of the selected tag is modified in commis-
sioning mode. In addition, the new value is saved in the project, this
means the configuration is changed. In opposite to this, when writing
a parameter value, the project configuration remains unchanged.

CPU module Main module of each process station in which the data processing
and calculation of the user applications is performed.
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Criteria window

Cross communication

Cross reference

Crosshairs

CSV format

Cut

Data acquisition

Data bank recovery

Data format

Used for displaying the transition criteria and commands of an SFC
program. Criteria windows can be configured both for steps (actions)
and for transitions (conditions).

see Lateral communication

Cross references show which programs or displays the selected vari-
able or tag is used in.

In the graphics editor one of the display formats of the mouse cursor
is termed crosshairs; here there is a horizontal and a vertical line each
extending across the entire draw area. The point of intersection of the
two lines corresponds to the cursor position.

A standard ASCII format (comma-separated values) used as an
export format for Freelance projects or parts of a project.

In contrast with deleted objects, the selected objects can be and actu-
ally are re-inserted into the program through Insert.

The trends and logs are running on an operator station. This means
that they are displayed and archived on the operator station. The
acquisition of the necessary data can be carried out on an operator
station or on a process station. On the operator station the data can be
collected with a maximum cycle time of 1 second; for faster data
acquisition an acquisition function block must be configured in a D-
PS resource.

If the PC crashes in the course of a Freelance session, the latest posi-
tion in the configuration can be recovered.

The data format specifies how a data type is displayed in the opera-
tion interface, like number of decimal characters (e.g. fff.ff for
340.05).
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Data type

Daylight saving time

Deactivate

Debugger

Default display

Default display

Default task

Default text

Data types are assigned to variables either directly in the program or
through a variable declaration in the variable list. Along with the
basic data types such as REAL or BOOL, user-defined data types can
also be set up (structured variables).

In a Freelance system the Local time can be adjusted to daylight-sav-
ing-time automatically. For using Daylight saving time in user appli-
cations, a function block is available that converts a variable of data
type DT (Date&Time) to daylight-saving-time. See also Actual time,
Local time, System time

Function of the hardware structure to take stations or parts of the
hardware configuration out of the current process. The configuration
will be saved internally and can be made active again via the Activate
command. With this function it is possible to take a plant gradually
into operation. See also Activate.

The debugger allows for convenient tracing of errors (bugs) in pro-
grams created with Structured text.

The default display is a display with a special significance for the dis-
play selection dialog in the context of display allocation. This allows
a specific display to be called up for each tag when the F11-key is
pressed.

The default display is a display with a special significance for the tag,
step or transition. On the operator station this display can be called
for a tag with the F11 key; in the context menu this display is shown
at the first position.

The default task is executed as quickly as possible. This PLC mode
has the lowest priority in comparison with the cyclical task. After one
run-through the default task will start again automatically.

Text messages set up during configuration that are incorporated into
the log, the alarm list or the hints list when particular events occur;
these text messages may also be displayed in the dialog line.
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Default value

Delete

Demo mode

Design points

Detail

Detail view

D-GS resource

Diagnostics

DigiVis

Directory

Value, predefined from the system.

When program objects are deleted they are removed from the pro-
gram permanently. When objects are deleted in the project tree they
are removed permanently from the project.

If Freelance software is operated without a hard key, the application
will automatically start in demo mode. In demo mode the software is
fully functional and will run for 100 days. At the end of this

100-day period the software is no longer functional.

When a graphic object is selected, it is displayed with design points.
Such an object can be resized by clicking on one of these points and
dragging it while keeping the left mouse button pressed.

Function within configuration of the project documentation. For each
documentation job the according scope and content is specified.

View in the hardware structure. The selected object or module is dis-
played in the right part of the hardware structure with its details.

If data from a Freelance project should be provided to other systems,
a gateway station must be configured in the project. In the project tree
an element of the type D-GS resource must be created.

A number of diagnostic tools are running during operation, and these
make it easier to trace a problem in the event of a malfunction. When
an error occurs, a system error message results. There are also diag-
nostic options available through the diagnostics interface.

Software package for the operator station that enables operation and
observation of the process with the aid of numerous standard func-
tions. As from Freelance 2016 replaced by Freelance Operations.

During installation, directories are set up in advance for the storage of
specific Freelance data.
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Discrete

Display

Display access

Display cycle time

Display format

Display object

Display selection

Display selection dialog

Disturbance course log

Dynamic graphic objects are output on defined x/y co-ordinates in
conjunction with a maximum of 3 binary variables.

Displays are pre-defined standard displays or can be free configured
with the graphics editor. Displays are shown in Freelance Operations
to visualize and operate the process. See also Graphic display; Over-
view display, Group display, Trend display, Sequential function chart
display, Time scheduler display, WEB display, Log.

Through display access displays can be allocated to each tag as well
as each transition and step of a signal function chart. These displays
can then be called up quick and easily on the operation station for a
selected tag, transition or step.

The display cycle time determines the frequency with which the data
in the message page, system display and the faceplates on the opera-
tor station is updated.

The display format determines the format in which a value of a vari-
able or process signal is displayed in the operation interface.

Display objects can be simple or complex, static or dynamic symbols
that can be created using the graphic editor and have parameters
defined. A display object contains information for displaying the
graphic symbol on the operator station.

An operator action that alters the content of the display area of the
operation interface.

Display of the operation line which enables displays to be called up
rapidly. These displays are held in a fixed order which can only be
changed using Freelance Engineering.

The disturbance course log is one of the state logs. It is used for log-
ging chronological sequences of selected analog and binary variables.
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Disturbance course log
acquisition

Documentation

Documentation job

Documentation manage-

ment

Documentation scope

D-OS resource

D-PS resource

Draw area

Drawing header / footer

Duplicate

Function block that records in the process station the values of up to 6
variables from a start point onwards and passes these values to the
operator station.

All configured objects of a Freelance project can be documented with
a common layout with Freelance Engineering. The content, form and
scope of the documentation can be freely selected.

A documentation job is a defining list specifying the user program
areas that are to be documented.

Organization of all configured documentation jobs.

All project objects positioned on the currently selected level of the
project tree are documented.

The displays and logs that are to be displayed on a Freelance operator
station are configured in the project object D-OS resource.

All the parts of a user program that are to run in a process station are
configured in the project object D-PS resource.

The draw area is the user’s actual working area for creating and edit-
ing displays and programs

The documentation of a Freelance project is printed out with a draw-
ing footer and draw. header. This makes it possible for the draw.
footer to be defined for the project and for each element of the proj-
ect; system variables and bitmaps can be assigned to the individual
fields

A selected graphic object or symbol is duplicated on the drawing sur-
face without being saved in the clipboard as with copying. The dupli-
cate copy is displayed on top of the original but in a slightly shifted
position; it is also ready-selected.
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Dynamic

Edit

Emergency mode

Emulator

Enable

Engineering station

When a display is made dynamic the static display, created using the
graphics editor, has variables and tags from the user program intro-
duced into it. This is achieved by accessing a shared database, thus
helping to avoid errors in data entry.

Menu in Freelance Engineering through which fields, objects or pro-
grams are edited. It includes functions like calling programs or dis-
plays, general parameters, inserting, copying or deleting fields or
objects.

If the hard key cannot be detected during program start up or during
normal operation (hard key is missing or defective) the system will
enter the emergency mode. In this mode the software is fully opera-
tional for 100 days. During this time you have to exchange the defec-
tive hard key.

The controller emulator allows testing and simulation of user pro-
grams even without connected hardware.

For an Signal function chart to run, an Enabled state must be
detected. The enable command could be issued automatically by the
user program or the operator.

PC or laptop with Microsoft Windows operation system and the soft-
ware Freelance Engineering. Used by the system operator for config-
uration, commissioning, and documentation.

Error Errors are reported in Freelance Engineering if a program is found
that cannot satisfy the plausibility check due to syntactical errors.
Errors can also occur when executing a task (e.g. division by zero);
such errors are reported from the process station.
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Error handling

Error list

Error task

Ethernet

Event

Event function block

Event log

Event-controlled

Exit

Expand

Each runtime error detected during execution of a task command
results in an entry regarding the cause and location of the error in sys-
tem variables (NoMathErrCorrection) specially predefined for error
handling.

If automatic error handling is active and a recoverable error is
detected, the affected task remains in the state running. In this case
the error is ascertained only by evaluation of the system variables.

All plausibility errors are added to an error list. This error list con-
tains all the errors for the currently selected level in the project tree.

The error task is the task with the highest priority (100); its function
is the handling of errors in sections of the user program that form part
of the common D-PS resource.

Serial bus system to DIN/ISO 8802, Part 3 (IEEE 802.3). Used for
the Control Net.

An event triggers a message or a control action.

The name of the event function block. With this function block a log-
ging process can be triggered based on specific process states.

Event logs are used for logging events such as messages, faults,
switching actions and/or operator actions. Logging is performed
automatically when the appropriate event occurs.

A logging process or the transfer of a file is initiated by an event.

The menu choice Exit is used for leaving the current editor.

The project tree can be displayed either in expanded or compressed
format by selecting the junctions.

This has the effect of either opening up or closing down individual
levels thus enabling the individual program parts to be displayed in a
manageable way.
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Export

Export variables

Extension

Extended User Manage-
ment

External parameters

Faceplate

Failure indication/Failure
LED

Fault message

Favorites/Favorites menu

Any parts of a project or program can be exported for use in other
projects or programs. The export format used is CSV.

Variables can be read from other process stations without any further
configuration if they are declared with the export attribute.

All Freelance files are saved in the directory specified during installa-
tion; the default name is “Freelance”. The different types of files can
be distinguished from one another by

their extensions. For example, .pro, .csv, .arc and so on.

A method to manage the user access rights on the operator stations
and also for configuration and commissioning on the engineering sta-
tion. It includes Use Local Account and Use Domain Account to log
in Freelance system.

External parameters for function blocks are parameters or values that
are passed over from the user program by connecting a signal flow
line or variable.

A faceplate is a graphic display or observation and operation of a tag,
adjusted to the block class definition A faceplate is part of the block
class. Faceplates for the standard modules are provided with the free-
lance software; for user-defined blocks own faceplates can be cre-
ated. See also Block class.

Indicates at the process station the status of the power supply.

Fault messages have the priority levels 1 to 3. These messages are
used, for example, to signal that a limit value has been exceeded.

Any function and function block can be added to the favorites list for
the configuration of application programs. Thus, these blocks can be
accessed faster during configuration.
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FBD program

Field

Field horn

Fill area

Fill pattern

Firmware update

Flash
Font type

Force

An FBD program is a program created using the Function Block Dia-
gram.

In lists such as the tag lists, individual fields can be edited. Any
change to particular fields such as Name or Type will result, after
confirmation, in automatic system-wide changes to preserve consis-
tency.

Along with the control room horn, the field horn is one of the compo-
nents of event processing. A horn block configured in a process sta-
tion converts a signal from the field (process) into an event, with the
effect that a message is then sent to the operator station.

A dynamic symbol from the graphics editor. The fill level symbol is
used to represent analog values with a polygon being filled either
(optionally) from the bottom or top, from the left or right.

Area attribute of a graphic object or symbol which allows the hatch-
ing style of the area to be modified.

Update of the controller firmware. The update allows error correc-
tions and providing of new features.

Flashing refers to the cyclical pulsing of display objects.
Text attribute in the graphics editor.

SFC operating mode whereby a transition forces an advancement
when the program activates the transition but the transition criterion
is not yet satisfied.
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Force value In order to allow program response and system behavior to be tested
during commissioning, it is possible to force specific variables. To
simulate a particular system state in the programs to be tested, vari-
ables on the I/O modules are assigned specific values and transferred
to the user programs, that use these values instead of the actual val-
ues.

Foreground objects Function of the graphics editor. By default overlay dynamic objects,
the static graphic objects. The static components are drawn only once
during call-up of the display, the dynamic components with each
update. With the functions Foreground objects and background
objects static elements are connected to a dynamic object and will be
redraw with each update.

Format Formats for logs:

Depending on the log type the format of the log and its data can be
freely configured or selected from a pre-defined set of formats.

Formats for data:

Data formats are used in graphic displays and logs to control the rep-
resentation of different data types.

Framing error In serial communications (e.g. Modbus, Telecontrol protocol), a
framing error is the result of reading a string of symbols which are
grouped in blocks at the wrong starting point.

Free colors Name of that color group in the graphics editor which contains sev-
eral colors in different intensities.

Freelance Engineering Software package for the engineering station which enables overall
configuration of the user program including the operation and obser-
vation level
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Freelance Operations

Freelance system

FTP

Function

Function block

Function block class

Function block diagram

Function block instance

Function key

Software package for the operator station that enables operation and
observation of the process with the aid of numerous standard func-
tions.

The sum of all the Freelance components: Freelance Engineering,
Freelance Operations, add-on packages, hardware components. See
also Process station, Engineering station, Operator station.

When trend archives or log files are transferred from an operator sta-
tion to another subscriber on Ethernet, the transfer protocol used is
FTP (File Transfer Protocol). The transfer may be manual, cyclical or
event-controlled.

On being executed, a function returns exactly one single data item.
Functions do not hold any state information. Each time a function is
called with the same arguments (input parameters) it therefore always
returns the same result (output parameter).

More complex unit for performing open- or closed-loop control tasks.

When a function block is used in a user program, a project-wide
unique tag name must be given. After loading with this tag name a
preconfigured operation is available for this block in the operator sta-
tion.

See Block class.

A graphically-oriented user program for control tasks in which sym-
bols representing functions and function blocks are arranged in a
draw area; its pins are linked with variables from other programs via
signal flow lines.

See Block instance.

The function keys (F1 - F12) form a standard part of the keyboard,
and some of them have standard functions assigned to them.
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Global variable

Graphic area

Graphic display

Graphic macro

Global variables are the variables at all process stations of a Free-
lance project. In order to release a variable for system-wide use, the
attribute Export is set to Yes.

The graphic area is the region in the editor in which the program
itself is configured.

Additional to the standard displays and logs, free graphic displays
can be configured with the graphics editor in Freelance Engineering
to observe and operate the process on an operator station. Different
static and dynamic graphic objects can be used to create graphical
views of the plant and function and processes.

A graphic macro consists of any combination of static and dynamic
graphic objects. All

attributes of the objects contained in the macro can be defined as
macro parameters.

Each time a macro is used, these attributes, which are part of the
macro definition, are painted with their default values; all values
specified as parameters can be individually adjusted at each

instance of the macro’s use.

Graphic object Elements of the graphics editor to create free graphic displays to
visualize and operate the processes in the plant. Examples of static
objects are line, rectangle, circle; dynamic objects are bargraph,
alphanumeric display, trend window etc.

Graphic pool Buffer display in the graphics editor, used to exchange parts of
graphic displays within a project.

Graphic symbol Object in the graphics editor; made up one or more graphic elements
and enables flexible dynamics.
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Graphics editor

Grid

Group

Group display

Hard disk requirement

Hard disk space

Hard key

Hardware structure

Editor in the Freelance Engineering software to create free graphic
displays for the operator station.

In order to allow more accurate positioning during configuration, a
background grid can be shown in the graphic area of an editor.

Function of the graphics editor enabling several objects to be config-
ured jointly. See Ungroup.

A group display is a combination of several faceplates. It provides the
user with the opportunity to display related tags in the same display.
After a displayed faceplate has been selected, the corresponding tag
can then be operated.

The amount of hard disk space needed for a trend archive or a log file
is calculated, during the configuration. If it is established during load-
ing the project to the operator station that the free storage capacity on
the hard disk is not sufficient, an appropriate message is issued.

During installation of the Freelance software hints are shown about
the required space. Additional space will be required to work with the
software. The actual amount of space required is determined by the
size and content of your user program, like the amount and size of
trends and archives. For details please refer also to manual Getting
Started.

Running Freelance software requires a hard key (USB port) and an
authentication key. These enable the licensed version of the program
to be used along with the licensed options.

The part of Freelance Engineering in which the real hardware setup is
configured for the project. In this part of the configuration the user
programs are assigned to the process and operator stations, input and
output values of the modules and devices are assigned to the parame-
ters of the user applications and also the addresses are allocated on
the Control Net.

Engineering - System Configuration 341



Appendix A Glossary

Header Parameter window for a project or project tree object in which univer-
sal details like name, short comment, and particular detail like cycle
time for a task are entered.

The drawing header and footer for documenting the parts of the user
program are also configured in the header. During commissioning the
D-PS resource, task and program lists should be started and stopped

through the header.

Help The Freelance help system enables operators to quickly call up rele-
vant information onto the screen while they are working with the
software.

Hint The option is provided to configure a hint for the operator for every

message of type Fault Message or Switch Message. These hints
should be configured to inform the operator of the cause of the mes-
sage, options for remedying the process anomaly and, where neces-
sary, further operating hints. All hints are saved in the hint list.

Hint field Display field in the message line showing whether or not there are
any available hints relating to a message or event. Through this hint
field one reaches a hint list showing any unacknowledged hints.

Hint list The hint list contains a list of all hints that have arisen and not yet
been acknowledged.

Hint message Hint messages have the level 5. They appear only in the hint list and
are purely for the operator’s
information.

Horn A field horn or control room horn can be controlled by an event. A

horn function is also provided that allows you to attach any control
signals you wish to a horn.

Host name A name identifying the computer. The host name must be unique
within the network.
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1/O channel

1/0O editor

1I/0O module

I/O unit

Icon

Idle

Import

Initial step

Initial value

Initialize

The variables which are to be linked with the process via the I/O
modules are entered in the I/O channel allocation. The I/O module
slot and channel resulting from the allocation is shown in the variable
list.

The I/O editor is used in the hardware structure to assign variables of
the project (variable list) to channel of a hardware module.

Analog Output, Analog Input, Digital Output, Digital Input

Component of the process station. An I/O unit accommodates the I/O
modules.

Windows terminology. Symbol for a program or a link.

Task state; the task is loaded on the process station but has not yet
been started.

In order to re-use parts of other programs or projects, such previ-
ously-exported sections can be imported. When importing on the
project level, these units are deposited in the project pool. The format
used for import is the CSV format.

Every SFC (Sequential Function Chart) program starts with an initial
step. A reset command always returns to the initial step.

The value, which is taken during an initialization of a process station
or after loading of new parts of the project.

Deleting the section of the user program residing in the process sta-
tion and re-starting the D-PS resource. The operating system is not
affected.
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Initialize all

Insert

Instance

Instruction

Instruction list (IL)

Interface

Internal parameters

Interpolation

IP address

Jump

With Initialize all everything is deleted, even the operating system.

One or more program objects that have been previously copied or cut
are inserted at another position in the program.

See Block instance.

Instructions are constructs in structured text which declare executable
actions in process stations.

User program for control tasks similar to an assembler programming
language. Its functional scope comprises operators that make a logi-
cal link between the contents of the accumulator and the operand. In
addition, all function block types can be used.

The term interface refers to the point where two systems meet. The
different features of the two systems are made compatible with one
another through the interface (e.g. Modbus interface).

Internal parameters for function blocks are parameters or values
which are configured with a parameter dialog. Examples are tag
name and limit values; they cannot be determined externally via a pin
of the function block.

The trend display and the representation therein between two cap-
tured values can appear in three varying forms: with no interpolation
(whereby only the data point is shown), as a line connecting two
points, or as a staircase.

Address of an Ethernet node according to TCP / IP. Each Ethernet
device gets an IP address. In the network dialog in the hardware
structure the IP addresses are shown and can be edited.

A jump is brought about through a conditional jump instruction.
Jumps are possible as operators in the Instruction List or as elements
of the Sequential Function Chart.
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Label

LatCRcv task

LatCSnd task

Lateral communication

Level

Library

License options

Jump markers from LOO1 to L999 (labels) can be entered in the
Instruction List (IL); these serve as target addresses for jump opera-
tors. These labels may be entered in any order.

In a ladder program implicit networks are defined by labels.

Lateral Communication Receive task. Global variables can automati-
cally be read in other process stations if they are enabled for lateral
communication through the attribute Export = Yes in the resource to
be sent. The cross-communication necessary for receiving is per-
formed automatically by the LatCRcv task.

Lateral Communication Send task. Global variables can automati-
cally be read in other process stations if they are enabled for lateral
communication through the attribute Export = Yes in the resource to
be sent. The cross-communication necessary for sending is per-
formed automatically by the LatCSnd task.

Name for the cross-communication between the D-PS resources and
thus between the process stations. For each resource up to 1400 bytes
can be specified for lateral communication. The communication is
handled automatically through the lateral tasks. See also Export vari-
ables.

The project’s structure is provided by the levels in the project tree.
Project objects of the same type are all held on the same level.

Classes of function blocks are grouped in a block library. In the stan-
dard library the blocks provided by Freelance are included. All user-
defined function blocks are managed in a separate library. For the
connection of OPC servers different OPC function block libraries can
be configured and assigned to the OPC servers.

The graphic symbols which can be used as macros for the creation of
graphics displays are summarized into the macro-library.

The license options indicate the functional scope authorised for the
currently-installed Freelance software. See also Authentication key
and Hard key.
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Limit value

Line attribute

Line break

Line number

Line start / end

Line style

Line type

Load

Local time

Limit values form the basis for generating events. Limit values are
thus declared in the operation interface and/or in a log, e.g. when a
particular value is exceeded. Particular events are specified depend-
ing on the type of limit value. The message is generated with,
amongst other attributes, a specific priority and a message text.

The attributes of a line are its color, weight, line type, line start and
end and the corner style. The border color of graphic symbols can
also be changed in the context of making them dynamic.

Monitoring of an the input signal for voltage or current interruption.
In general, a cable break detection triggers a system message.

Line numbers are assigned automatically in Instruction Lists, running
sequentially from 1 to 1000. If empty lines or command lines are
inserted, the command lines further down the list are automatically
incremented by the number of lines inserted.

Attribute of graphic object line. It is displayed either with or without
an arrow (optional).

Attribute of the graphic object line. The line or border color can be
displayed either as dashes, semicolons or a continuous line.

Attribute of graphic objects. The line or border color can be displayed
either as dashes, semicolons or a continuous line.

During the commissioning mode programs or sections of programs
that have passed the plausibility check without revealing any errors
can be loaded into the according process, gateway or operator station.
Therefore the elements or levels are selected in the project tree and
the load procedure is started from the menu.

The local time is the system time with the time zone taken into
account, but not the daylight saving time. In the process stations the
local time is available in the system variable <name>.DateTime. See
also Actual time, System time, Daylight saving time.
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Log

Log type

Long text

Loop

Macro

Macro library

Macro pool

Manual

Logs are used for documenting events, states and sequences from the
process. The data they capture can be saved on the hard disk in the
operator station, printed out on the printer or displayed on the moni-
tor.

Three different types of logs are provided: Signal sequence log
(SSL), Operation log (OP), Disturbance course log (DCL), Excel
reports (REPORT).

A text entry up to 30 characters in length for providing a brief
description of a function block or preconfigured display.

A loop is a repetition of one section of a program that is self-con-
tained and can be performed more than once. Every loop must have a
correct entry point and exit point; if this is not the case the result is an
endless loop, which is not allowed. There must also be a condition to
determine whether or not the loop is entered. This is implemented by
means of a conditional jump.

A graphic symbol composed of one or more graphic objects or sym-
bols that share a common name. This unit can be used over and over
again and can be retrieved from the macro pool and saved in a macro
library.

Project-independent collection of graphic macros, created with the
graphics editor and copied from the macro pool into a library.

The collection of all the macros in the project. The macros in the pool
can be copied into a macro library from where they can be used in
other projects.

Operating mode in which the tag can be operated from the operator
station.
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Measuring range

Measuring range end

Measuring range start

Media colors

Menu line

Message

Message color

Message configuration

Message filter

The measuring range defines the valid range for a value; measured
values within the measuring range have a defined accuracy; at con-
troller blocks the measuring range is used for internal normalization
of the control algorithm. Within the faceplates the process values of
the controller function blocks are shown with their measuring range.
See also Scale range.

The measuring range end is the physical value assigned to the trans-
mitter’s end point (e.g. 20 mA = 1000 1/h).

The measuring range start is the physical value assigned to the trans-
mitter’s O-point (e.g. 0/4 mA = 200 I/h).

Name of a color group in the graphics editor; contains flashing col-
ors.

A screen region in the operation interface. The menu line remains
visible at all times. Because of this, actions linked in the background
with the menu can be performed in any operating situation.

Process states and events can be configured as messages. When that
event occurs a message is then sent to the operator station. Such mes-
sages are configured through the function blocks.

Colors for message display.

Message configuration is subdivided into a local and a global section.
Locally, specific for each operator station, is selected which priorities
and which sources will be reported. Additionally details for Message
and hint list and also control horn handling are configured.

In the global message configuration the acknowledgement strategy,
determining which messages with a particular priority should be
acknowledged and how this should be done.

Definition of which message priorities are displayed in the message
list.
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Message line

Message list

Message list

Message order

Message priority

Message text

Message types

The message line is part of the operation interface and is shown
above every display on the operator station. The message line allows
the operator to view any time the most recently received messages
without calling-up the message list.

The kind of the representation of the messages in the message line
(list, tags, areas) can be firmly configured or be changed by the oper-
ator on the operator station.

In the message list the messages sent from the process stations to the
operator station are displayed and managed. These messages may
relate either to the Freelance system or to the automated process.

In the message list a message can be selected and/or acknowledged,
and the display assigned to a message can also be called up. In this
way one can quickly obtain detailed information relating to the
selected message.

In the message list at the operator station the messages sent from the
process stations to this operator station and current system messages
are visualized sorted and managed.

Definition of the position of the newest message in the message list.
Thus, when set to ‘Display newest message at top’, any newly-arrived
message will appear at the top of the message list.

Messages are distinguished by different priority levels; priority S1,
S2 and S3 are reserved for system messages, 1 to 3 for fault mes-
sages, 4 for switch messages and 5 for hint messages.

Additional output text of a message in the message box and in the
message list.

In Freelance messages are subdivided into the following message
types based on their significance for the process: system errors, fault
messages, switch messages, hints and hint messages.
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Mirror

Modbus

Module type

Monitoring time

Mounting

Name

Network

Network address

Network board

Function of the graphics editor whereby one or more graphic objects
can be displayed as either a horizontal or vertical mirror image.

Using the Modbus protocol, process data can be exchanged with
other systems through a serial or TCP interfaces of Freelance. This
protocol allows data to be transmitted in either master or slave mode.

The modules of a process station are divided and named respect to
their properties.

As example, DI 724F stands for Digital Input and 724 defines the
style. Al 723F means Analog Input.

Parameter of an SFC (Signal Function Chart) program. The length of
time after which the transitions/advancing criteria that follow a step
but have not been satisfied will be reported.

Configuration element of the hardware structure whereby a module is
assigned to a slot in the process station.

Names are textual labels for objects within the project. A name
should be unique within the project, and every object must be given a
name.

Part of the hardware structure allowing station numbers and IP
addresses to be entered and configured on the Control Net (Ethernet /
TCP/1P).

See IP address.

Plug-in Ethernet card for a PC through which connection to the Con-
trol Net is effected.
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Node Graphical representation of a project object in the project tree. The
color of the nodes is used to visualize their processing status.

Normal Operating mode in the Sequential Function Chart in which a transi-
tion or step is processed normally. This means that the transition is
neither blocked nor forced and steps are not switched permanently on
or off.

Not executable Task state in a process station, it is not possible to execute the task.
The task is loaded into the process station and the automatic error
detection system has detected an error such as division by zero; the
task cannot be executed.

Offset mode This operating mode is used to determine which offset value is being
used in the time scheduler.

Offset value Value added to the time scheduler’s set point.

Online To commission a Freelance project the process, gateway and operator
stations must have an online connection to the engineering station.

OPC block class Block class for connection of external systems via an OPC interface.
The instances of an OPC block class are formed with the OPC items.

OPC block library In an OPC block library OPC block classes are managed together.
Each OPC block library can be assigned to specify OPC servers in
the project.

Operand In an Instruction List program the accumulator combines the contents
of the accumulator with the operand in accordance with the operator
command and save s the result in the accumulator. The operand here
may be a constant or a variable.

Operate and observe (man A general term describing the process-control approach in an indus-
machine interface) trial process.

Engineering - System Configuration 351



Appendix A Glossary

Operating mode Status (on, off, manual, automatic) of the tags in the process station,
respectively enabling particular operator actions or commands from
the user program.

Operating system Basic software in a resource. In the process stations the operating sys-
tem (firmware) enables the communication with other process sta-
tions and enables the calculation of the user programs. Further
functions of the operating system are program management, test rou-
tines etc.

Operation log Cyclical, manual or event-related logging of up to 200 variables
within a configurable text.

Operator The person who holds responsibility at any given point in time for
controlling process events through the control system.

Operator The operator is a standard function in the Instruction List IL such as
Load LD or Save ST. The operator combines the accumulator with
the operand. The result of this operation is saved back in the accumu-
lator again.

Operator action An operator action is an action on the part of the operator through
which a process state or process value is changed from the operator
station.

Operator action Intervention in the process by the operator. An operator intervention

can only be carried out if the access parameter has been set to ‘Yes’
for this task. Furthermore, the operating rights for the operator cur-
rently logged in must be allocated.

Operator interface The operator interface is the sum of all the display objects and operat-
ing objects at the operator station.

Operator station An operator station based on a PC with a Windows operating system
and the software Freelance Operations. Used for observation and
operation and alarm messages, trends, archives and logs. See also D-
OS resource
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Optional parameters

Options

Overlap

Overview display

Page layout

Parameter

Parameter dialog

Parenthesis depth

Parity

Permanent

Permanent off

Optional parameters are function block attributes such as short text,
long text, dimension, conductivity and limit values. These function
block parameters are set to default values and need not necessarily be
entered.

Operating mode in SFC programs whereby the progression through
the following steps is controlled through actions on the part of the
operator.

Function of the graphics editor for moving graphic objects either to
the foreground or the background if they are overlapping one another.

Preconfigured display for quick selection of displays and/or logs.

Specification of the output format of a log.

Parameters are configurable attributes effecting the processing and
display of function blocks, displays and logs.

Dialog window through which parameters can be entered and modi-
fied.

Parenthesis depth of logical operators in the Instruction List from
level 1...8.

Simple error detection system using the parity bit (none, odd or
even).

Scheduler operating mode whereby all sections of the set curve are
run through systematically.

SFC operating mode whereby a step is switched off permanently.
Activating it has no effect.
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Permanent on

Pin name/Pin identifier

PLC mode

Points

Pool

Position of a graphic sym-
bol

PRAM

Primary

Print job

SFC operating mode whereby a step is switched on permanently. The
step is not necessarily active but will nonetheless be kept in the pro-
cessing sequence.

Each pin of a function block is displayed with a short identifier that
indicates the function of this connection, e.g. EN for enable.

A task with this operating mode is processed as quick as possible in
the process station. This gives rise to variations in processing time
according to system loading.In order that the cyclical tasks are pro-
cessed correctly, the SPS mode task is assigned the lowest possible
priority (50) within a D-PS resource.

Design points for the graphic objects line and polygon can be reposi-
tioned, deleted or added.

Area in the project tree containing incorrect or currently not used
project parts that may be introduced later into the process again.

The position of graphic symbols can be shifted either continuously
according to an analog variable or in discrete steps according to
binary values within the display area.

Memory in the Freelance process stations that is used for the configu-
ration data. This memory is cold-start resistant.

The currently-active CPU module or the active controller of a redun-
dant process station is named as the primary.

The output of documentation is always controlled by a so-called print
job, i.e. there must always be a job selected before printing. The con-
tents of the print task is defined in this job.
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Printer

Printer setup

Priority

Priority levels

Process image

Process image variable

Process message

Process station

Printers can be connected to the operator and to the engineering sta-
tion. Different printer types can be used depending on the require-
ments; for example color printer for hard copies, line printer for
message logs.

Printer selection, setting of options.

The multitasking of several tasks with the same cycle time is con-
trolled through priority (not to be confused with message priority).
The lowest priority that can be assigned to a user task is 51 and the
highest is 99.

Messages received from the process stations may have differing lev-
els of importance in terms of effect on the smooth operation of the
process. The Freelance system provides six different priority levels
for messages. S1, S2, S3 = System messages, 1 to 3 = Fault mes-
sages, 4 = Switch messages and 5 = Hint messages.

A temporary storage location for the task where the task variables are
read before the task is run and where those variables are written back
again after the task has finished. These variables are flagged with the
@ character.

A variable where the access is via the process image. These variables
are flagged with the @ character.

Process messages inform the user about disturbances and specific sta-
tus changes in the Freelance system. A distinction is made between
system messages, fault messages, switch messages, hints and hint
messages. The message types are further subdivided according to
their importance for the process and according to the priority levels.

The process station contains the CPU module, which performs the
processing of the configurated programs.
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Processing

Processing number

Processing sequence

Program

Program element

Program list

Project

Project documentation

Control over which function blocks are included in processing is pro-
vided by the parameter Processing On/Off. If the task is configured
for autostart and the program list already activated, the block will be
executed if set to Processing On.

In the function block diagram, FBD, the key numbers displayed in the
bottom-right hand corner of the functions and function blocks indi-
cate the processing sequence within this FBD program.

The processing sequence shows the sequence in time in which the
project objects (e.g. program list, program or function block) con-
tained in a task are processed.

The structural unit of a project within which the open- and closed-
loop control tasks can be configured. The Function Block Diagram
(FBD), Instruction List (IL), Ladder Diagram (LD) and Structured
Text (ST) are provided for defining programs.

A program element is the smallest unit of a program that can be dis-
played, namely functions and function blocks, signal flow lines and,
sometimes, sections of such lines along with variables to be read or
written.

Structural element of the project, which controls the assignment of
user program sections to the task. In the task the cycle time is speci-
fied, in the program list, the order of execution of the various pro-
grams is controlled.

The configuration of a system is created and stored with the software
and hardware parts in a project.

All the components of a project can be documented directly. This is
achieved by assembling the required documentation types in a docu-
mentation job.
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Project name

Project object

Project tree

Project version

Quad Monitor

Rack

Rack ID

Radio button field

RAM

A single project name is assigned to all the various parts of the user
program. This project name will be used later for documentation pur-
poses and also forms the file name for configuration.

Part of the project configuration. Some of these project objects are
visible, such as, resource, task, program list, program, function and
function block, and also hidden objects such as process image, vari-
ables and messages.

An organization tool used for structuring a project in the form of a
tree.

The project version is made up of three parts as follows: Part 1
(major) states the number of bootstraps; Part 2 (minor) is incre-
mented by 1 every time program sections are loaded; Part 3 (patch)
states how often parameters have been corrected. All three parts can
be read through system variables. A version control system allows a
comparison to be made between the engineering station and process
station.

The Freelance system supports connecting to up to four monitors
with matched licenses, and user is able to customize the preferred dis-
play types on each monitor.

Framework for the process stations modules; used for central unit and
the I/O unit(s).

Identification code of the rack. Set with the coding switch at the link
module.

A dynamic symbol from the graphics editor allowing up to 25 values
to be preset by selecting a radio button.

Random Access Memory. Identifies the memory of the CPU. The
RAM can be described with data and read again. The RAM of the
Freelance process stations is battery buffered.
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Raster/Snap

Redundancy connection

Redundancy link

Redundancy synchroniza-
tion

Redundancy toggle

Redundant process station

Redundant task

If a raster or snap is active, objects can be placed at fixed positions
only; thus a better alignment of the objects is possible.

The physical connection of the two redundant partner that is used for
the synchronization of the redundant data.

Via the redundancy link, the synchronization of the redundancy part-
ner, Primary and Secondary, is carried out.

The first synchronization between the redundant controllers runs in
parallel to “Load whole station” or “Load changed objects”. First the
operating system is loaded into the secondary, then the user program
and finally the current process data. Once the first synchronization
has been successfully achieved, both redundant stations pass to state
SYNC. From now on data is adjusted cyclically between the two con-
trollers.

A redundancy toggle takes place when on the active controller (Pri-
mary) detected a problem or the toggle has been actively triggered,
for example, by an operator action on Prim/Sec-switch of the control-
ler. The previous Secondary is the new Primary and takes over the
further execution of the programs. A redundancy toggle is bumpless,
all states of the user programs remain unchanged.

A process station that is constructed and configured redundantly. A
redundant process station can be built only with dedicated controller

types.

For a redundant resource redundant tasks, but also non-redundant
tasks can be configured. All programs of a redundant tasks are run-
ning redundant.At the end of the tasks, the newly calculated values
are transferred to the secondary. All variables for a redundant task
must be written via the process image.
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Reference point Coordinates of a static/dynamic display object in a graphic display
with particular related functions such as mirroring.

Refresh cycle General term for the update time of data; for I/O signals of the refresh
cycle describes the data exchange rate between the I/O module and
the CPU, for fieldbus communication the data exchange rate between
two devices.

Register The transmission of data with the Modbus protocol is done in regis-
ters (WORD) and coils (BOOL). A register may be 1, 8 or 16
WORD:s in length.

Repeat time The time at which an SFC program is restarted.

Report printer The report printer is the printer connected to the operating station. A

maximum of two printers can be connected to one operator station.

Reset Control action on a function block or SFC program to reset the
counter in an internal register or reset the SFC program to initial step.

Resetting of a process station via the reset button of the controllers
triggers a warm- or cold start of the process station.

Resource Structure element of the projects to control the assignment of the user
application s to the process and operator stations. In the hardware
structure the software resource are assigned to the operator and pro-
cess stations to specify the communications for the load process.

Restart time The restart time is the point in time at which the SFC is to be started.
Unlike repeat time, restart time represents a single point in time for
starting the SFC.

Ring memory Fixed-size memory area which is overwritten after a specified length
of time.
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Rotate

Rounded corner

Run task

Run/Stop indication

Run/Stop switch

Running

Scale end

Scale range

Scale start

graphics editor function whereby one or more graphic objects are
turned through 90 degrees counter-clockwise about the point central
to the design points.

A linear attribute in the graphics editor. Corner rounding allows the
corners of polygons, rectangles or continuous lines to be displayed
with a rounded form.

The run task of a process station is executed once when the controller
is started.

Indication at the controller, for example a LED, that visualizes the
current processing state of the process station.

With the RUN / STOP switch on the process station the function pro-
cessing in the process station can be stopped and then started again.
The RUN/STOP indication of the controller shows the processing sta-
tus - stopped or running. A process station in state Stop state is still
able to communicate over the Ethernet to the operator and engineer-
ing station.

For safety reasons it is not possible to set a process station to state
"running” via software from the engineering or operator station when
the switch on the controller is in position "Stop".

State of the task in the D-PS resource, the task is executed. The oper-
ating system is loaded and the RUN/STOP switch on the CPU mod-
ule is set to RUN.

Defines the scale end for values of a tag.

With the scale range the conversion of a process value is determined
to a different value range. Signals of different sources must be scaled
to a common area in order to compare them with each other. Within
the faceplates the process values of the according function blocks are
shown with their scale range.

Defines the scale start for values of a tag.

360

Engineering - System Configuration



Appendix A Glossary

SD card

Secondary

Security Lock

Selection

Selection area

Selection list

Sequence selection

Sequence selection conver-

gence

Sequential function chart

Secure Digital (SD) card is a nonvolatile memory card. It is a family
of solid-state storage media. The SD card allows to backup and
restore the application or run the firmware update.

The currently-passive CPU module or the passive controller of a
redundant process station is named as the secondary.

It enables access right settings for specific user groups on the opera-
tor stations and also for configuration and commissioning on the
engineering station.

Operating technique from the operation interface. Selection is used to
activate displays or to select tags for operation.

A dynamic symbol from the graphics editor. The selection area can
be used to configure display calls or actions. By selecting a selection
area in Freelance Operations, the tag or display entered is called up or
a write or acknowledge action is initiated.

Selection lists provide a way of accessing the project database in
order to insert variables, tags or text into a program, display or func-
tion block.

An object of the Sequential Function Chart for formulating alterna-
tive program paths. A sequence selection divergence represents the
start of an optional branch in the sequence.

An object of the Sequential Function Chart for formulating alterna-
tive program paths. A sequence selection convergence represents the
end of an optional branch in the sequence.

The Sequential function chart (SFC) is used for programming
sequence control functions. It can be used to break down complex
tasks into manageable units and to describe the flow of control
between these units. See also SFC program.
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Sequential function chart ~ Standard display that allows a program sequence set up using the

display Sequential Function Chart to be operated on a Freelance operator sta-
tion.
SFC program An SFC program (Sequential function chart) is a project object

within a task which, unlike the Instruction List, processes the allo-
cated programs with the aid of a structure (Grafcet).

Short comment A text entry in the header of a project element which may be up to
159 characters in length. Unlike the fuller comment for a project
object, only short comments can be entered here.

Short term archive When a trend display is selected, the short-term archive for the indi-
vidual signals is displayed first. The short-term archive holds 200 val-
ues, i.e. max. 6 x 200 values per trend display. For older values the
system will then automatically return to access the archive file.

Short text A text entry up to 12 characters in length as a brief description of a
function block or pre configured display.

Side effect A configuration change that has an effect on the processing of the
higher-level task or D-PS resource. Any tasks or D-PS resources
flagged in this way must be re-loaded in order that the configuration
change can come into effect.

Signal colors Name of a color group in the graphics editor; contains deep signal
colors to be used to visualize event states consistently in the operation
interface.

Signal flow Identifies the direction of data processing in an FBD program. The

signal flow in an FBD program generally runs from left to right.

Signal flow line Signal flow lines are the graphic representation of the signal flow in
an FBD program. A signal flow line shows the connection between a
variable and a function block or between different function blocks.

Signal range Specifies the value range of an input or output signal. Usual signal
ranges are 0...10 V, 0...20 mA and 4...20 mA.
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Signal sequence log Configurable logging of system errors, fault messages, switch mes-
sages, operator hints and operator actions.

Signal sequence log 1 Logging of system errors, fault messages, switch messages, operator
hints and operator actions with continuous printing.

Signal sequence log N Logging of system errors, fault messages, switch messages, operator
hints and operator actions, recording these in a log file.

Simultaneous sequence An element of the SFC for formulating parallel program sequences.
convergence A simultaneous sequence convergence represents the end of parallel
sequence branches.

Simultaneous sequence An element of the SFC for formulating parallel program sequences.
divergence A simultaneous sequence divergence represents the start of parallel
sequence branches.

Sort Lists can be re-ordered through sorting.

Sort criteria The sorting order is defined by the sort criterion.

Sound board Plug-in card for a PC that plays back acoustic files (wave files).
Standard display Along with the free graphic displays created with the graphics editor

there are also several standard displays available; to display these in
Freelance Operations you only need to configure a tag and a few
parameters.

The standard displays in Freelance are the system display, the over-
view display, group displays, trend displays, SFC displays, time
scheduler display, WEB display and logs. Additionally for each tag a
faceplate is available without any configuration.

Standard value Same as default value.
Start address In the Modbus configuration the address of the first variable to read
or write.
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Start characteristics

Start time

State

State log

Static colors

status line

Step

Step list

Step name

Stop Task

Definition of the response of the system software at system startup.

The start time is the time at which the SFC program is to be/was
started for the first time.

See Operating mode.

The function of state logs is to record process states cyclically. This
includes the cyclical logging of the state of a tag or the logging of
sequences in the process.

Name of a color group in the graphics editor; contains the general
colors of the graphics editor.

The status line shows information about the current processing, such
as the name of the selected program, the logged-in user, the license
status or information about active filter in tag and variable list.

An element of the SFC controlling actions in conjunction with a tran-
sition. In Freelance a string of FBD and/or IL programs continues to
be processed until the next transition is satisfied.

List of all the steps in an SFC program.

Free-form text with up to 8 characters, displayed and documented in
the graphic object of a step in an SFC program).

The stop task is executed once when the state of a process station
state changes from Running to Stopped. The stop task is not activated
until all other tasks have been stopped. A restart cannot be performed
until the stop task has finished executing. If the stop task does not
contain any programs, it will not be started.
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Stopped

Structured variable

Structured data type

Structured text (ST)

Subnet mask

Substitute value

Switch message

Syntax error

System bus

System log

System message

Task state in the process station, the task is not executed. The operat-
ing system and configuration are loaded, the RUN/STOP switch of
the controller is set to STOP.

Structured variables are variables with a data type of a user-defined,
so called structured data type. The data type consists of a combina-
tion of named components of differing data types.

A user defined data type that can be composed of several basic data
types such as BOOL or REAL.

User program for control tasks in a text-oriented programming lan-
guage. An ST program consists of instructions. All the Freelance
functions and function blocks can be used

Masking in the main network for a possible lower-level network.

Configurable fixed default value which is, in case of overrun or
underrun of a process signal, used for further calculation instead of
the real value.

Switch messages have the priority level 4. Messages of this type are
used to report switch events, e.g. "Valve open" or "Valve closed".

Syntax comprises a set of formal rules needed by a programming lan-
guage in order to function correctly. Syntax errors occur when these
rules are disobeyed, and they lead to a message through a dialog box
or to a plausibility error.

All stations are connected through the system bus. This system bus is
based on the Ethernet standard with the TCP/IP transfer protocol.

Archive file in which all actions on the engineering station are
logged, if Security Lock is installed.

System errors have the top priority of 0. Messages with this priority
cannot be either configured or changed by the user. System errors
generate messages about error states in the system itself.
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System message

System structure

System task

System time

Tag

Tag list

Tag type

Task

Task cycle time

Taskbar

System messages have the highest priority level and are subdivided
into three message groups S1 to S3. These messages cannot be con-
figured or changed by the user. System messages are used to indicate
fault states of the system (hardware) itself.

Main view of the hardware structure in which all configured process,
gateway and operator stations are displayed.

General term describing all the preconfigured tasks in a process sta-
tion resource.

Current time on the stations, used for internal transfer of time stamps.
For time synchronization of the stations of a project, the system time
is used. System time is equal to Greenwich Mean Time GMT (UTC).
See also Actual time, Local time, Daylight saving time.

A tag is an instance of a pre configured function block. A tag name
must be assigned to each configured function block. All the tags in a
project are listed in the tag list.

This list holds the names of all function blocks and elements of the
hardware structure configured in the project.

Brief description of the function block in the function library.

The tasks control the processing of the user program parts in a pro-
cess station. A distinction is made between cyclical tasks and those
which are processed as quick as possible.

The task cycle time determines the intervals at which the functions
and function blocks of the programs will be executed. Interval time is
entered in TIME format, for example T#2s500ms for 2.5 seconds.

Windows taskbar, that is used to call the Windows start menu.
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TCP/1P

Terminal

Terminal emulation

Terminal pin

Text attributes

Text edit

Time master

Time scheduler

Transmission protocol for Ethernet bus system. Corresponds to layers
2-4 of the ISO/OSI seven layer model.

A terminal is the physical connection point on an I/ O module.

For diagnostic purposes, a debug terminal can be connected to a Free-
lance process station. When installing the engineering software, a ter-
minal emulation program is installed in the folder
<Freelance_installation_folder>\exe\Terminal.exe.

The terminal pins are the inputs and outputs of the blocks.

A distinction is made between mandatory and optional pins. Manda-
tory pins require supply via a signal flow line in order that the module
can operate correctly, while optional pins do not. This difference is
represented in the programs of the Function block diagram by mak-
ing the optional pins shorter.

Through the parameter definition of constants certain optional pins
become completely redundant. As with the signal flow lines, the
color and line width of the pins contain information about the data
type required or set.

Describes the format in which text appears. Font size, font, text orien-
tation and colors can all be selected.

A single-line text entry as a graphic object, text.

In general, the process station with the lowest station number is the
time master. This station transmits the time once per minute, and so
synchronizes the clocks of all other stations. Small deviations are
compensated in the received stations by adjusting the system clock,
for larger deviations the time is set by a time jump.

With a time scheduler, analog values defined as time-dependent are
output; these values can be transferred to other functions, e.g. to a
controller as a setpoint input.
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Time scheduler display

Time synchronisation

Time Zone

Timeout

Transition

Transition criteria

Trend

The time scheduler display displays the time scheduler’s state and
enables it to be controlled by the operator. This display consists of a
trend region for tracking set points and process values, a state field
and the associated faceplate.

All Freelance stations are equipped with a real-time clock. When the
system is running, the clock times must correspond throughout the
system, so that for example entries can be made in logs and trends in
the correct time sequence. For this purpose, the system time on all
stations via the Ethernet bus is synchronized. For the PCs in the Free-
lance system time synchronization can be enabled or disabled indi-
vidually. If the time synchronization for a Freelance Operations
station is disabled, trends can not be displayed correctly.

The time zone (TZ) is calculated from the difference between the
Greenwich Mean Time (GMT) and the local time (TZ = GMT - Local
Time).

Timeout means a period which may last an operation before it is ter-
minated with an error. In the Freelance configuration maximum wait-
ing times (timeout values) are generally configured as INT values in
the range of 0..10000 ms.

An element of the Sequential Function Chart that activates the fol-
lowing step (altern. situation) or steps (parallel situation). Within a
transition in Freelance, an FBD or IL program will continue to be

processed until the transition criterion is satisfied.

Condition that must be satisfied in order for a step to activate subse-
quent steps. See also Transition.

The function of a trend is to provide a graphic representation of val-
ues using a time axis. In Freelance this is done by capturing values in
the process station and transferring them to the operator station in
blocks; alternatively directly in the operator station variables can be
collected and visualized as trends.
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Trend data acquisition Function block that captures the signal values of the linked variables
and transfers them in blocks to the operator station.

Trend display The trend display is used to display values graphically using a time
axis. A maximum of 6 trends can be shown in one trend display.

Trend server The Trend server is used for the acquisition of variables. The Trend
server makes these variables available for the trend displays in the
operator stations.

Trend window Trend display on the engineering station that, like the value window,
can be called up when in commissioning mode. The variables are
shown as a trend curve.

Unchecked / Incorrect Each configuration and configuration change first generates elements
with the status not checked = incorrect. With the function plausibility
check the configurations will be checked and, if no errors were found,
transferred to the status Checked or Correct.

Undo This function, which appears under Edit, can be used to reverse the
last change, e.g. deletion of an object.

Ungroup Function of the graphics that resolves the combination of elements
that were done via the group command. See also Group

User FB variables The pins and parameters of a user-defined function block are declared
in the interface editor of the user function block as user FB variables.
Within the class description of the block - the block program and
faceplate - this user FB variables are used in the same way as global
variables in a project.

User function block A user function block is a function block created by the user that can
be reused in other programs in the same way as other function blocks.
Also called User-defined function block.
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User function block pool
(P-FB)

User function blocks menu

User Management

User program

Value

Value region

Value window

Variable

Variable list

Variable window

Within this pool, the user-defined function blocks are configured in
the project tree in the form of programs. The pool P-FB contains the
class definitions of all user function blocks in a project.

From this menu the operator can select the checked user function
blocks that are configured in the user function block pool (P-FB).

Used for user access rights management. It includes Security Lock
and Extended User Management.

The sum of all the open- and closed-loop control tasks in the process,
which have been configured with Freelance Engineering for the pro-
cess stations.

Numeric value of a variable that must be entered in a specific format
depending on data type.

General term for the allowed values of a variable.

In the description of graphical user interfaces also part of a represen-
tation or display where values are shown, for example the trend dis-
play of Freelance Operations.

Display in the commissioning phase allowing several variables in a
variety of numeric formats to be displayed together.

A variable is the data carrier for a value or piece of information. The
variables represent the link between the programs and displays; infor-
mation based on a data type is transported from one location to
another through a variable.

The variable list contains all the variables configured in the project as
inputs, outputs and flags from the programs and modules.

A dialog within commissioning that enables one or more variables to
be allocated to the value display or trend display.
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Version

Version control

Version error

Vertical line

Visual acknowledgement

Waiting time

Warm start

Warm start executed

Along with the version number of the installed software there is also
a project version number which can detect and report whether the
version of the user program loaded matches the version in the engi-
neering station.

A version control is performed to check which project is loaded on
the selected process station and whether this project is the same as
that currently open in Freelance Engineering.

State announcement of a resource during commissioning. Significant
differences exist between the programmes running in the station and
the actual configuration. This error can be removed only by a loading
the whole station.

An element of the Sequential Function Chart enabling a vertical con-
nection to be established between steps and transitions.

Only the messages in the message line are acknowledged. The mes-
sage itself remains in the message list and must also be acknowledged
there.

The waiting time TWA is the minimum duration of time the SFC pro-
gram will remain in a step.

New start of a resource, for example, a process station. In the Free-
lance process stations the configuration stored in the PRAM is pre-
served. With intact battery the working data are also preserved, so
that the application programs are further calculated on the actual val-
ues. See also Cold start.

The process station executed a warm start. The RUN/STOP switch of
the controller is in state RUN, thus the controller goes into the state
running.

Engineering - System Configuration 371



Appendix A Glossary

Warm start stopped

Warning

Watchdog

WEB display

Write

Y scale

Zoom

Zoom region

The process shall execute a warm start. The RUN/STOP switch of the
controller is in state STOP, thus the CPU will stop. After the switch is
set to RUN, the warm start will be executed.

During the plausibility check of project parts errors were detected
that are not serious enough to prevent execution.

Component for monitoring functions. When a failure is detected, an
appropriate response is triggered. For example, a connection monitor-
ing may trigger a redundancy toggle.

After calling a WEB display on the operator station, the local WEB
browser is launched and the configured WEB site is activated.

Transaction from the engineering or operator station whereby a mod-
ified parameter from a tag is written to the process station. Unlike
correction, such changes are not saved in the project file.

With the Y-scaling the range of a variable is specified that is dis-
played in a trend display. The limits of this range - the band start and
band end - are configurable and can be modified by the user on an
operator station. See also Band start, Band end.

4 zoom levels are provided in the graphics editor, each of these levels
displaying the selected zoom region with greater magnification than
the preceding level.

The zoom region is used to select the screen region to be displayed in
the graphics editor’s display area.
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