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BEGKHOFF Foreword

1 Foreword

1.1 Notes on the documentation

This description is intended exclusively for trained specialists in control and automation technology who are
familiar with the applicable national standards.

The documentation and the following notes and explanations must be complied with when installing and
commissioning the components.

The trained specialists must always use the current valid documentation.

The trained specialists must ensure that the application and use of the products described is in line with all
safety requirements, including all relevant laws, regulations, guidelines, and standards.

Disclaimer

The documentation has been compiled with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without notice.

Claims to modify products that have already been supplied may not be made on the basis of the data,
diagrams, and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®,
Safety over EtherCAT®, TwinSAFE®, XFC®, XTS®, and XPlanar® are registered and licensed trademarks of
Beckhoff Automation GmbH.

If third parties make use of the designations or trademarks contained in this publication for their own
purposes, this could infringe upon the rights of the owners of the said designations.

EtherCAT.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The distribution and reproduction of this document, as well as the use and communication of its contents
without express authorization, are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event that a patent, utility
model, or design are registered.

Third-party trademarks

Trademarks of third parties may be used in this documentation. You can find the trademark notices here:
https://www.beckhoff.com/trademarks.

TF8040 Version: 1.14.0 5
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1.2 For your safety

Safety regulations

Read the following explanations for your safety.
Always observe and follow product-specific safety instructions, which you may find at the appropriate places
in this document.

Exclusion of liability

All the components are supplied in particular hardware and software configurations which are appropriate for
the application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.

Personnel qualification

This description is only intended for trained specialists in control, automation, and drive technology who are
familiar with the applicable national standards.

Signal words

The signal words used in the documentation are classified below. In order to prevent injury and damage to
persons and property, read and follow the safety and warning notices.

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

There is a low-risk hazard that could result in medium or minor injury.

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

d This information includes, for example:
1 recommendations for action, assistance or further information on the product.

Version: 1.14.0 TF8040
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BEGKHOFF Foreword

1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

TF8040 Version: 1.14.0 7
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2 Overview

In order to meet the high demands of building automation, such as comfort, energy efficiency, low
investment and operating costs, and a fast return on investment, it is essential to have a consistent,
coordinated control system for the automation of all technical systems.

With TwinCAT 3 Building Automation, Beckhoff has developed a software product that reduces engineering
time and integrates all essential functions for all technical systems of modern building automation. Extensive
software libraries and tools continue the idea of the modular Beckhoff automation toolkit at the software
level. The new software suite essentially comprises three basic functions:

TwinCAT 3 BA PLC Libraries [P 98]:

Basic functions for all technical systems.

TwinCAT 3 BA PLC Templates [»_696]:

Function templates for all technical systems.

TwinCAT 3 BA Tools [ 1285]:

Software tools to optimize the implementation of building automation projects in terms of data processing,
commissioning, adjustment and maintenance.

By using the function TwinCAT 3 Building Automation, all PLC programs, including the central heating plant,
the air conditioning plant and the room automation functions can be programmed with TwinCAT PLC Control
and are then available as function blocks within the building automation libraries.

The PID controllers, the sequence controllers and the sequence linkers required for the TwinCAT 3 Building
Automation library (Tc3_BA) can be found in the pre-installed library Tc3 BA Common.

The functions and controllers required for the TwinCAT 3 Building Automation library (Tc3_BAZ2) can be
found in the pre-installed library Tc3 BA2 Common.

2.1 Target groups

This software is intended for building automation system partners of Beckhoff Automation GmbH & Co. KG.
The system partners operate in the field of building automation and are concerned with the installation,
commissioning, expansion, maintenance and service of measurement, control and regulating systems for the
technical equipment of buildings.

2.2 Requirement profile

The user requires basic knowledge of the following.
« TwinCAT 3
* Programming knowledge in IEC61131-3
* PC and network knowledge
» Structure and properties of the Beckhoff Embedded PC and its Bus Terminal system
» Knowledge of heating, ventilation, air conditioning and sanitary systems as well as room automation
» Relevant safety regulations for building technical equipment

2.3 Installation
The following section describes how to install the TwinCAT 3 Function for Windows-based operating
systems.

v' The TwinCAT 3 Function setup file was downloaded from the Beckhoff website.

1. Run the setup file as administrator. To do this, select the command Run as administrator in the context
menu of the file.

8 Version: 1.14.0 TF8040
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= The installation dialog opens.
2. Accept the end user licensing agreement and click Next.

License Agreement

Please read the following license agreement carefully,

Software Uzage Agreement for Beckhoff Software Products

[ »

% 1 Subject Matter of this Agreement

{1} Licensor grantz Licensee a non-transferable, non-exclusive right to use the data
processing applications specified in Appendix 1 hereto (herginafter called "Software™) under
the conditions specified hereinafter.

(2} The Software shall be delivered to Licensee on machine-readable recording media as
specified in Appendix 1, on which it iz recorded as an object program in an executable status.
One copy of the user documentation shall be part of the application and it =hall be delivered to
Licensee in printed form, or alzo on a machine-readable recording medium or online. The form
the user documentation is delivered in is specified in Appendix 1. The Software and the
documentation are hereinafter called "License Materialz”™. =7

(@) [ accept the terms in the license agreement

(7)1 do not accept the terms in the license agreement

Installshield

<Back || MNext> || cancel

3. Enter your user data.

Customer Information

Please enter your information.

User Mame:

IMax Mustermann

Qrganization:

I ustermann Inc.

InstallShield

<Back || MNext> || cancel

TF8040 Version: 1.14.0 9
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4. If you want to install the full version of the TwinCAT 3 Function, select Complete as installation type. If
you want to install the TwinCAT 3 Function components separately, select Custom.

Setup Type
Choose the setup type that best suits your needs,

Please select a setup type.

@ Complete
i All program features will be installed to all installed TwinCAT 3
versions on your system. (Requires the most disk space. )

TwinCAT 3 version they will be installed. Recommended for

ﬂ Choose which program features you want installed and to which
advanced users.

InstallShield

< Back ]I Mext = I [ Cancel

5. Select Next, then Install to start the installation.

Ready to Install the Program

The wizard is ready to beqin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, didk Back. Click Cancel to
exit the wizard,

InstallShield

< Back ][ Instail ] [ Cancel

= A dialog box informs you that the TwinCAT system must be stopped to proceed with the installation.

10 Version: 1.14.0 TF8040
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6. Confirm the dialog with Yes.

e

"

TwinCAT Server Installation 3

TwinCAT systern has to be stopped before proceeding with installation,
Should TwinCAT be stopped?

ey [

7. Select Finish to exit the setup.

Beckhoff Setup Completed

| The Beckhoff Setup has successfully installed TF 33
Click Finish to exit the wizard.

[T] show the Windows Installer log

= The TwinCAT 3 Function has been successfully installed.

2.4 Licensing

The TwinCAT 3 function can be activated as a full version or as a 7-day test version. Both license types can

be activated via the TwinCAT 3 development environment (XAE).

Licensing the full version of a TwinCAT 3 Function

A description of the procedure to license a full version can be found in the Beckhoff Information System in

the documentation "TwinCAT 3 Licensing".

Licensing the 7-day test version of a TwinCAT 3 Function

{ ]
1 A 7-day test version cannot be enabled for a TwinCAT 3 license dongle.

1. Start the TwinCAT 3 development environment (XAE).
2. Open an existing TwinCAT 3 project or create a new project.

TF8040 Version: 1.14.0
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3. If you want to activate the license for a remote device, set the desired target system. To do this, select
the target system from the Choose Target System drop-down list in the toolbar.

= The licensing settings always refer to the selected target system. When the project is activated on
the target system, the corresponding TwinCAT 3 licenses are automatically copied to this system.

4. In the Solution Explorer, double-click License in the SYSTEM subtree.

Solution Explorer * 0 X

@ o-a|s =
Search Solution Explorer (Ctrl+0) P

m Solution TwinCAT SampleProject’ (1 project)
4 Iii TwinCAT SampleProject
4 || SYSTEM
¥ License
b @) Real-Time
b B Tasks
gfs Routes
215 Type System
|88 TcCOM Objects

= The TwinCAT 3 license manager opens.

5. Open the Manage Licenses tab. In the Add License column, check the check box for the license you
want to add to your project (e.g. "TF4100 TC3 Controller Toolbox").

Order Information (Rurtime) Manage Licenses  Project Licenses  Online Licenses

] Disable automatic detection of required licenses for project

Order Mo License |Add License
TF3601 TC3 Condition Menitoring Level 2 I_ cpu license
TF3650 TC3 Power Monitoring I_ cpu license
TF3620 TC3 Filter I_ cpu license
TF3200 TC3 Machine Learning Inference Engine I_ cpu license
TF3210 TC3 Meural Metwork Inference Engine I_ cpu license
TF3900 TC3 Solar-Position-Algorithm I_ cpu license
TF4100 TC3 Controller Toolbox
TR0 TC3 Temperature-Controller I_ cpu license
TR4500 TC3 Speech I_ cpu license

6. Open the Order Information (Runtime) tab.

= In the tabular overview of licenses, the previously selected license is displayed with the status
“missing”.

12 Version: 1.14.0 TF8040
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7. Click 7-Day Trial License... to activate the 7-day trial license.

Order Information (Runtime) ~ Manage Licenses  Project Licenses  Orline Licenses

License Device Target (Hardware 1d) v Add...
System Id: Platform:
2DB25408-B4CD-31DF-5488-6A30D9B453EF15 | other (31)

License Request

Provider: Beckhoff Automation w Generate File. ..
License |d: | Customer Id: |
Comment: | |
License Activation

7 Days Tral License... I License Response File...

= A dialog box opens, prompting you to enter the security code displayed in the dialog.

Enter Security Code *

Fleaze type the following 5 characters: k.

| Ke8T4 |

8. Enter the code exactly as it is displayed and confirm the entry.
9. Confirm the subsequent dialog, which indicates the successful activation.
= In the tabular overview of licenses, the license status now indicates the expiry date of the license.
10. Restart the TwinCAT system.
= The 7-day trial version is enabled.

2.5 System requirements

Requirements

The TF8040 consists of several software components with different system requirements.

PLC libraries

The PLC libraries contained in TF8040 require TwinCAT version >= 3.1.4024.35 and run on the following
operating systems:

* Windows 10

* Windows CE

o
1 A TF8020 license is required to use the PLC libraries.

Tools

The tools included in the TF8040 run on the Windows 10 operating system.

TF8040 Version: 1.14.0 13
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SiteExplorer also requires the .NET Desktop Runtime > v6.0.

TcHmMiBa

Here you will find the system requirements for TcHmiBa [»_1121].

2.6 Energy efficiency

The influence of building automation and building management is described in DIN EN ISO
52120-1:2019-12.

This DIN EN ISO 52120 standard contains a structured list of building automation and technical building
management functions that have an impact on the energy efficiency of buildings.

The functions of DIN EN ISO 52120 are categorized and listed in a structured manner according to technical
systems and so-called Building Automation and Control (BAC) functions.

A factor-based method makes it easy to estimate the impact of these BA functions on the overall energy
efficiency of a building. The application of this simplified procedure shows that energy savings of 30% are
possible using the methods listed therein.

TwinCAT 3 Building Automation offers functions as described in DIN EN ISO 52120.

This makes it possible to estimate the potential energy savings through the use of plant and room
automation with TwinCAT 3 Building Automation. Templates for plant and room functions in TF8040 facilitate
the planning, execution and subsequent operation of buildings.

An essential prerequisite for the implementation of an energy efficient and sustainable building automation
system is the integration of the building automation system. Plant and room automation with all its technical
systems must be integrated into one system. The templates from TF8040 TwinCAT 3 Building Automation
implement the energy efficiency functions described in the DIN EN ISO 52120 standard.

14 Version: 1.14.0 TF8040
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Concepts

3 Concepts

This chapter contains introductory information to help you get started with TwinCAT 3 Building Automation.
Concepts serve as drafts and suggestions for project planning of a building automation system with
TwinCAT 3 Building Automation.

3.1 User roles

The base framework of the PLC does not know any users, but only roles. Therefore, the further description
deals with the meaning of the roles.

An application (e.g. TcHmiBa [P_1120]) defines users and then assigns them a corresponding role.

According to the role of a logged-in user, functions are made available in the application or not.

Roles

Different access rights are provided for different users:

Role Description

Guest Lowest access permissions.
Users cannot change parameters and can only read current values that are in the
Tc3 XBA [P 99] under VAR _INPUT CONSTANT PERSISTENT.
Recommended for standard accesses without user login (e.g. generally accessible
control panels).

Basic Restricted access permissions.
Users can view rudimentary parameters and hardly change any values.
Recommended for operators with little knowledge of the system.

Advanced Extended access rights.
Users have insight into various parameters and e.g. authorization to change
setpoints or timer programs.
Recommended for operators with basic plant knowledge and instruction to supervise
these plants.

Expert Full access rights.
Recommended for commissioning and for service personnel, as more in-depth
interventions (e.g. adjustment of controller parameters) are also possible.

Internal For Beckhoff support only.

([

1 functions.

The user's access area is evaluated at different points in the application to enable or hide certain

Adjustment of access rights from the PLC

It is possible to define access rights from the PLC.

However, this only works initially, i.e. not at runtime, and then refers to all objects that have this property.

To do this, an instance of EB_ BA Param [P_159] is created in a suitable part of the program, preferably in
MAIN, and pre-initialized with the corresponding write and read rights.

1 The initialization is sufficient - there is no further call in the actual program part.

Sample:

In the following sample, the read and write rights are to be changed for two parameters:

» Acknowledge (bAcknowledgeRm): Read from Basic role, write from Expert role.
» DefaultValue (bDefaultValue, fDefaultValue, nDefaultValue): Read from Internal role, write from

Advanced role.

TF8040

Version: 1.14.0 15
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This adjustment requires the instantiation of a FB BA Param [P_159], here called Parameters, which is
structured as follows:
Parameters : FB BA Param := (DefReadAccess := F BA ParameterRolesBuilder ()

.Set (E_BA Parameter.eAcknowledgeRm, E BA Role.eBasic)

.Set (E_BA Parameter.eDefaultValue, E BA Role.elInternal)
.Build(),

DefWriteAccess := F BA ParameterRolesBuilder ()
.Set (E_BA Parameter.eAcknowledgeRm, E BA Role.eExpert)
.Set (E_ BA Parameter.eDefaultValue, E BA Role.eAdvanced)
.Build());

The DefReadAccess and DefWriteAccess properties each represent an array of the various parameters with
the associated roles as minimum access and are only used to change the roles, which are, however, already
predefined.

The Set methods change the minimum access role (E BA Role [P 99]) for a specific parameter

(E_BA Parameter [»_108]). A Set method must be added for each parameter whose access right is to be
changed.

The parameterization of the properties is completed by calling the Build method. This applies to both the
DefReadAccess read access property and the DefWriteAccess write access property.

The above implementation changes the read and write access of all objects that have the properties
bAcknowledgeRm and DefaultValue (bDefaultValue, fDefaultValue, nDefaultValue). It is also possible to
change only the read or only the write access; the change does not have to be made in pairs.

Using the example of an AV object, the change in the Site Explorer is as follows:

SKP4T (Sommerkompensation) SKP47 (Sommerkompensation)

Value RIW Walue RIW
‘SmbolPa [Uned AN R e | R Soor e [Urided AR e |

----- Symbol Name Ay E|- - 1 Symbol Name Ay E|-
----- Instance 1D 127 Al - - [ Instance D 127 Al -
----- Device Type AlE - 1 Device Type AlE
----- Assign as Trend-Reference Mone E|E - 1 Agsign as Trend-Reference Mone E|E
----- Object Name AlObjects-SKP47  A|I - 1 Object Name AlObjects-SKP47  A|I
----- Description AlObjects - Som...  *|E - 1 Description AlObjects - Som...  *|E
..... Tag B |,IJ, Tag B |,IJ,
----- Object Name {Instance) SKP4T E|- - 1 Object Name (Instance) SKP4T E|-
----- Description (Instance) Sommerkompens... E|- - 1 Description (Instance) Sommerkompens... E|-
----- Active Event Inactive Il- - [ Active Event Inactive Il-
----- Event State eMNomal B|- - 1 Event State eMNomal B|-
----- Event Detection Enable Enable AlE - 1 Event Detection Enable Enable AlE
----- Event Algorithm Inhibit Disable AlE - 1 Event Algorithm Inhibit Disable AlE
[#- {1 Event Enable AlT [#- {1 Event Enable AlT
----- Event Class ID 0 AlE - [ Event Class ID 0 AlE
[#- {1 Event Transition Text Al- [#- {1 Event Transition Text Al-
----- Acknowledge Inactive Ala - [ Acknowledge Inactive E|E
----- Reliahility Mo Fault Detected 4| - . 11 Reliahility Mo Fault Detected 4| -
----- = Status Flags Al- - = Status Flags Al-
----- Enable Plant-Lock No Lock AlT - 1 Enable Plant-Lock No Lock AlT
----- Present Value 0 *| - - 1 Present Value 0 *| -
----- Active Priority Default Al- - 1 Active Priority Default Al-
----- Defautt Value 0 AlE - 0 Default Value 0 I|a
----- Out Of Service Disable AlE - [ Qut OF Service Disable AlE
----- Linit H35 B|E - 0 Lnit H35 B|E
----- COV-Increment 0.1 A|E - 1 COV-Increment 0.1 A|E
----- Limit Deadband 0 AlE - 1 Limit Deadband 0 AlE
----- Manual Enable Disable Ala - 1 Manual Enable Disable Ala
----- Manual Valug 0 AlA . 1 Manual Value 0 AlA

3.2 Communication

The communication protocols OPC UA; Modbus TCP; MQTT; and ADS are all used together to transfer
information relating to the values of symbols and structures of the PLC.

In contrast to BACnet, they do not describe any standardized communication objects, meaning that the
structure of the data in many projects is very specific and individual. Independent of BACnet, TwinCAT
TF8040 is also very helpful for such projects, as the Tc3 BA2 [»_267] basic library contains a large number of
function blocks that are required for a building automation project regardless of the communication protocol
used.

The BACnet communication protocol has become the global standard for building automation. In contrast to
the other protocols, BACnet provides a very detailed standard with its objects and services.

16 Version: 1.14.0 TF8040
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TwinCAT Building Automation makes use of the object-oriented structure of BACnet.

The library Tc3 XBA [ 99] contains a framework called the base framework [»_30].

It is used to map a project structure [P 38] and numerous other generic functions.

The Site Server within the PLC organizes the ADS communication to the TwinCAT HMI.

The Site APl is the counterpart of the Site Sever and realizes the generic representations in the HMI.

The Site Explorer service tool also communicates with the automation stations using the Site API via ADS.

3.3 System structure

The Beckhoff Industrial PCs meet all requirements with regard to the automation of heating, ventilation and
air conditioning as well as room automation [»_21].

The large portfolio of Beckhoff Industrial PCs results in excellent scalability of the building automation
system. The high industrial quality standard guarantees high system availability and investment security.

TF8040 Version: 1.14.0 17
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All PCs are programmed with TwinCAT Engineering TE1000 regardless of their use.

By using the TwinCAT functions TF8020 BACnet and TF8040 Building Automation, all industrial PCs in the
Beckhoff portfolio become a powerful automation station for building automation. (The TwinCAT function
TF8040 is currently not available for the small controllers of the CX7xxx series).

The choice of processor allows the automation station to be adapted to the requirements of the automation
station to be configured with fine granularity in terms of its computing power.

The design of the industrial PC is also freely selectable.
The embedded PCs from the CX series are ideal for this purpose.

Bus terminals (K-bus) or EtherCAT Terminals (E-bus) can be attached on the right-hand side of the
embedded PC.

Depending on the version of the embedded PC, it can be equipped with a DVI-I interface.

A control panel can be connected if required. The industrial PC can be used as an automation station for a

control cabinet with local operation via a touch panel. The function TF2000 HMI server must then be installed
on the IPC.

Very powerful ultra-compact PCs are available for higher-level tasks within the automation system, such as
the MBE (management and operating unit).

The TwinCAT HMI can thus act not only as a local control of an IPC, but also as a web HMI for a large
number of automation stations.

Whether it is plant or room automation, the same hardware and software is used in all applications.
Interoperability of all building automation components is therefore ensured.

3.4 ADS communication within the templates

TwinCAT Building Automation offers a simple concept for data distribution within a building automation
network.

Within this concept, the Building Controller serves as a central data distributor.

It should consist of a powerful IPC.
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The following data is recorded, calculated and provided within the Building Controller.

Weather data
+ Outside temperature
» Precipitation report
* Dew point temperature
« Air pressure
* Air humidity
» Brightness
* Global radiation
* Wind speed
* Wind direction

global events
* Burglary
* Fire
global setting parameters

* Frost setpoint

» Frost protection limit value

» damped value of the outside temperature

 heating enable of the unattenuated outside temperature
* heating enable of the attenuated outside temperature

global time schedule with the active energy levels
» Protection or Economy or PreComfort or Comfort

Setpoints of the energy levels
* Protection Heating
* Economy Heating
* PreComfort Heating
» Comfort Heating

TF8040 Version: 1.14.0
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» Protection Cooling
« Economy Cooling

* PreComfort Cooling
» Comfort Cooling

Operation modes
» Default (standard)
» Night watchman tour
* Cleaning mode

Sun protection for the entire building

» Positioning telegram resulting from the user functions: fire, burglary, icing,
o Position
° Angle
° Priority

« Enabling the thermal automatic (global radiation-dependent)

» Enabling the twilight automatic (depending on outside light)

» Central reset of manual operation of all blind actuators

Sun protection selective per facade
» Positioning telegram resulting from the user functions:

o Position
o Storm protection (depending on wind direction)
o Maintenance
o Thermal automatic (global)
o Position or slat angle with active sun protection
o Enabling the sun protection dependent on outside light and sun position

In the building controller, all data-providing templates write their data to the Site GVL [»_1116].

The data is transferred from this data pool of the Site GVL [»_1116] to the clients via ADS.

The data is distributed according to technical system.
Building automation in general:

Weather data, global events and global setting parameters for HVAC systems are generated in the function
block FB_BA_BuildingAutomationServer and written to the Site GVL [P 1116].

The function block FB_BA AdsComServer publishes this data via ADS.

In a client, this data is in turn received via a Subscriber and written into the local Site GVL [» 1116] of the
automation station.

Doors,Gates,Windows,Sun protection

Facade data and global sun protection data are generated in the function block FB_BA_DGWSPServer and
written to the Site GVL [P 1116].

The function block FB_BA AdsComServer DGWS publishes this data via ADS.

In a client, this data is in turn received via a Subscriber and written into the local Site GVL [» 1116] of the
automation station.

Room automation

Room automation data, e.g. global room temperature setpoints and energy levels, are generated in the
function block FB_BA_ RoomAutomationServer and written to the Site GVL [P 1116].
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The function block FB_BA_RoomAutomationClient receives this data and writes it to the local Site GVL
[»_1116] of the automation station.

Building Controller

Building Automatin general

BAG:FB_BA_BuildingAutomationSenver

Weatherstation1l

FB_BA_WeatherStation_Thies;

WeatherData
FB_BA_WeatherData;

=
=

DGWSP : FB_BA_DGWSPServer

arrFacade[1..]
FB_BA_Facade

BuildingSunProtection

FB_BA_BuildingSunprotection

Doors Gates Windows Sunprotection

=
=

GV

v
(=
D -

Room Automation

BuildingData:
FB_BA_BuildingData

BuildingEnerglvl

FB_BA_BuildingEnergylevel

BuildingSpRmT
FB_BA_BuildingSpRmT

Buildinglight
FB_BA_Buildinglighting

ROM : FB_BA_RoomAutomationServer

=

=

AdsComServerBasic :
FB_BA_AdsComServer_Basic;

- Weather Data
. Generell Settings
. Alarms

AdsComServerDGWS:
FB_BA_AdsComServer_DGWS

- global Sunblind Data
. Facade Data

AdsComSarverRoom
FB_BA_AdsComServer_Room

- Building Energy Levels
. Room Temp Setpoints
. Light Events Settings

3.5

Room automation

Room automation is integrated into the automation level.

Floor Controller

Building Automatin general

BAG:FE_BA_BuildingAutomationClient

AdsComClientBasic :
FB_BA_AdsComClient_Basic:

- Weather Data
- Generell Settings
. Alarms

=
=

Doors Gates Windows
DSWSP : FB_BA_DGWSPClient

AdsComClientDGIVS:
FB_BA_AdsComClient_DGWS

- global Sunblind Data
. Facade Data

=
=

Room Automation

ROM : FB_BA_RoomAutomationClient

AdsComClientRoom
FB_BA_AdsComClient_Room

- Building Energy Levels
- Room Temp Setpoints
- Light Events Settings

=

v o
g =

The automation stations for room automation in TwinCAT Building Automation also consist of Beckhoff IPCs.

The choice and number of Beckhoff IPCs depends heavily on the building automation requirements.

Due to the extraordinarily high computing power of the IPCs, it is possible to automate very large areas up to
an entire floor with a single IPC. Sensors and actuators at field level can be recorded using remote fieldbus

couplers. This reduces the cabling effort and also the fire load.

Subsystems such as DALI for illumination can also be integrated into the fieldbus couplers and distributed
throughout the floor.

TF8040

Version: 1.14.0
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If necessary, a floor can be divided into several areas. The areas are then each controlled by a smaller,

separate IPC.
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3.51 Shell model

The VDI 3813 shell model is used to explain room automation in TF8040. The shell model describes levels
within which the room functions [P_23], consisting of sensor, user or actuator functions, are used.

The user and sensor functions of one shell affect the actuators of all enclosed shells. Thus, the position of a
user function in the shell model determines the subset of actuators on which this user function acts.

Example:

A schedule for central control of all the lights on a floor, e.g. for cleaning an office, is positioned in the Floor
shell.

If the cleaning operation has to be planned separately in the sub-areas of the floor, for example if there are
individual tenant areas in which the cleaning operation is carried out separately, a schedule must be placed
for each area.

Building

Segment

3.5.2 Room functions
The functions of a room are divided into sensor, application and actuator functions.

The signals from the sensors and actuators are either recorded or output directly by a terminal or integrated
via a fieldbus system. The interface or communication of the sensor and actuator functions with the
application functions of the room is always identical. This allows the room application functions to remain the
same regardless of the fieldbus system selected.

When using fieldbus systems for room automation, the measuring signals of the sensors or the control
commands of the actuators are integrated by incorporating the corresponding fieldbus terminal.

Room automation functions according to VDI 3813:
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Sensor Function Applicaion Function Actuator Function
Output » Inputl Output —— Input Output >
» Input 2 ‘
—» Parameter — Parameter — Parameter

Operation / Display Function

> Input Output

— Parameter

The room sensor functions not only serve the application functions of a technical system, but are also
processed by the application functions of illumination, sun protection and room air condition control. The
presence monitoring of a room, which is used for the automation of the three technical systems mentioned
above, is particularly representative of this.

The type of application functions for the technical systems illumination and sun protection depend heavily on
the use of the room. These should be determined early in the design process by the building automation
designer in conjunction with the building operator.

3.5.21 Lighting

The lighting functions within TF8040 are based on the shell model [P 23] from the VDI 3813 standard for
room automation.

There can be one or more room functions [P 23] in each shell of the lighting controller model. A user function
of the light sends a telegram to control the lights.

TYPE ST BA Lighting :

STRUCT
{attribute 'parameterUnit':= '$'}
fLgtval : REAL
{attribute 'parameterUnit':= 'K'}
fLgtT : REAL;
bActv : BOOL;
ePrio : E BA LightingPrio;
nEvtInc : ULINT;

END_ STRUCT

END_TYPE

A control value for the light intensity in % and the light temperature in Kelvin is transmitted within the
telegram. The telegram also contains the variables bActv and ePrio.

To decide which of the functions in a shell has priority, each light telegram is given a priority ePrio.

A telegram selector of type FB BA LightingTgmSel4 [»_310] /EB BA LightingTgmSel8 [»_310] decides which of
the telegrams is passed through to the next inner shell if there are several light functions in a shell.

Global lighting functions [»_25] with high priorities are positioned in the building, floor and area shells.

These lighting functions are implemented within the templates FB BA BuildingLighting [» 917] and
FB BA FloorLighting [»_919].

Global lighting functions [»_25]

In the Zone/Room shell (local lighting functions [» 261), the respective application function that meets the
room's illumination requirements is selected. If there are several lighting groups in a room, a separate
application function is placed for each one.
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The sensor and user functions of the building shell are located in the Building Controller automation station.
The functions of the shells floor to segment are located in the Floor Controller. Further details on this can be

found in the ADS communication chapter within the templates [P 18]

The overall functionality of the lighting controllers is determined by the selection and position of the lighting
functions in the shell model. The lighting concept is very individual and strongly dependent on the use of the
building.

Building Floor Area Zone/Room Segment

FB_BA_BuildingLighting FB_BA_FloorLighting FB BA_Arealighting FB_BA_Room

Burglary Telegrmm
Sektor
Night watch

— Telegram
Selctor

Light Function

FB_BA_LightDALI_TC

Scene01
— FB_BA_LightGroupConstant
- FB_BA_LightGroupDaylight

Scened2 FB_FB_BA_LlightGroupPresence
FB_BA_LightGroupSwitch
FB_BA_LightGroupSwitchPresence

‘ Building Controller H Floor Controller

3.5.21.1 Global lighting functions

In addition to the functions within the room, luminaires are controlled by higher-level application functions.
These must be adapted to the requirements for the operation of the building and determined in the planning
phase.

Possible global lighting functions can be:

* Burglary
A connection between the BA system and the burglary alarm system triggers a global command that
switches on the illumination throughout the building.

The implementation of this lighting function can be found in the template FB_BA BuildingLighting
P71

* Fire
The illumination is switched on by a connection between the BA system and the fire alarm system.
The implementation of this lighting function can be found in the template FB BA BuildingLighting
o171

* Maintenance mode

When maintenance mode is triggered via the management and operating device (MBE) or TwinCAT 3
HMI, illumination is switched on in a specific area of the building.

The implementation of this lighting function can be found in the template FB_BA FloorLighting [» 919].

* Night watchman tour.
The illumination is switched on and dimmed to a certain value during the security staff's tours.
Operation can be carried out via a time schedule or manually.

The implementation of this lighting function is located in the template FB_ BA FloorLighting [» 919].

TF8040 Version: 1.14.0 25



Concepts BEGKHOFF

3.5.21.2 Local lighting functions
The application functions of the illumination in the room depend very much on the use or type of room.

The following application functions for illumination are available as templates in TwinCAT 3 Building
Automation. All application functions relate to one or more luminaires.

» Lighting group
With the lighting group application function, switchable or dimmable lighting devices can be switched
on and off or dimmed. The lighting group can be operated via light switches, room control units or via
graphical operation using TwinCAT 3 HMI.

This lighting function is implemented in the template FB BA LightGroupSwitch [»_903].

+ Automatic light
The automatic light application function switches the room lighting on automatically when the room is
occupied. Natural illumination by daylight is not taken into account. The light is only switched via
presence detection. The function is particularly useful for energy-saving lighting in rooms with
insufficient daylight, such as corridors or sanitary rooms.

This lighting function is implemented in the template FB BA LightGroupPresence [» 900].

+ Constant light regulation
The constant light regulation application function automatically controls the room lighting or parts of it
during occupancy so that it does not fall below a set minimum illuminance. This ensures high-contrast
work with minimal energy consumption. While the on-delay and off-delay settings can be used to
control switching on before the minimum light level is reached or switching off after the minimum light
level is reached, a change in the occupancy status results in undelayed switching. Override by a push
button or graphical operation via TwinCAT 3 HMI stops the constant light regulation. Instead, the input
value of the push button or the TwinCAT 3 HMI is passed on to the luminaires.

This light function is implemented in the template FB BA LightGroupConstant [» 894].

3.5.2.2 Sun protection

The sun protection functions are based on the VDI 3813 shell model.

Building

Facade

Segment
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There can be one or more sun protection application functions in each shell of the sun protection model.
Each application function generates a positioning telegram for the sun protection actuators.

All positioning telegrams (ST_BA SunBlId [P 274]) of a shell are evaluated by a telegram selector. The
telegram with the highest priority is forwarded to the inner shell.

TYPE ST BA SunBld :

STRUCT
fPos : REAL;
fAngl : REAL;
bManUp : BOOL;
bManDwn : BOOL;
bManMod : BOOL;
bActv : BOOL;
ePrio : E BA SunBldPrio;
nEvtInc : UDINT;

END_STRUCT

END_TYPE

A control value for the position of the blind in % and a slat angle in degrees are transmitted within the
telegram. The telegram also contains the variables bActv and ePrio.

Global user functions of the sun protection system operate in the Building, Floor and Area shells.

Global sun protection [P 28]

The room user functions work in the Room shell.

Local sun protection [P 28]

The overall functionality of the sun protection system is determined by the choice and position of the sun
protection functions in the shell model.

The functions of the outer shell for the building affect all the building's sun protection actuators.

The functions of the inner shells only apply to the corresponding subset of the sun protection actuators that
are located within the shells they enclose. The sun protection actuators themselves are located in the
innermost shell segment.

Building Facade Zone/Room Segment
FB_BA_BuildingSunprotection FB_BA Facade FB_BA_Room
Fire Alarm
s A '
FB_BASunblindZone
Burgla Telegram
urEany Selector
e — J Telegram
Communication Error Selector —
lce Manual Switching Telegram
(Switch) Selector
' 1 —
Maintenance [
Manual Switching
(HMI)
Storm Protection
—_— Sun Protection
P—
FB_BA_SunBld
Global Th ic —
Sun Protection Actuator
—_———— Twilightautomatic 1
Twilightautomatic — FB_BA_SunBld
S — Thermoautomatic .
Sun Protection Actuator
2
Building Controller l | Floor Controller ‘
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3.5.2.21 Global sun protection

In addition to the local sun protection functions, there are other application functions in the system from
which global positioning commands are sent to the sun protection actuators.

The following sun protection functions are located in the building level of the shell model.

The functions are implemented in the template FB BA BuildingSunprotection [» 937].

* Fire
In the event of a fire, all the blinds in a building are raised.

» Storm protection
The storm protection function prevents external sun protection devices from being damaged by wind.

+ Icing protection
The risk of the blinds icing up is predicted by combining the measured values for outside temperature
and precipitation. To protect the blinds from mechanical damage, they move up when there is a risk of
icing and remain there until a predicted icing time has elapsed.

There is one instance of the template FB BA Facade [»_940] for each facade of the building.

The template contains functions and calculations related to a facade.

* Maintenance
To check that all the blinds on a facade are fully functional and correctly positioned, it is possible to
raise and lower all the blinds on a facade synchronously using the maintenance function. In the case of
facade cleaning, the blinds of a facade can all be raised and blocked in this position.

* Global thermal automatic
The global thermal automatic has the same function as the local thermal automatic within the rooms.
However, it controls all the blinds on a facade in the same way, so that a uniform image of all the blinds
on a facade is created during longer periods of absence, e.g. at weekends. The global thermal
automatic uses the measured room temperature value of a reference room.

« Communication error
In the event of communication problems within the BA network, it is not ensured that the positioning
telegrams are passed through to the sun protection actuators with a high priority. The blinds are then
raised for safety reasons.

3.5.2.2.2 Local sun protection
The application functions can vary depending on the use and technical equipment of a room.

In the TF8040 sun protection templates, one or more groups of external venetian blinds or blinds are
assumed.

The templates of the sun protection functions always refer to a group of blinds which are controlled in
parallel. Function blocks for the integration of roller shutters are also available.

All room-related sun protection functions are located in the template FB BA SunblindZone [»_964].

The room functions for a blind group are:

* Sun protection with lamella setpoint tracing
Sun protection primarily serves as glare protection. The position of the slats is cyclically adjusted to the
current position of the sun. As a result, every room is supplied with the best possible daylight despite
the prevention of direct sunlight. The energy consumption for the artificial illumination of a room is kept
as low as possible. The sun protection also prevents the room from overheating due to solar radiation,
thus reducing the energy required for cooling. The sun protection is activated when someone is present
in the room.

* Thermal automatic
With the help of thermal automatic, the sun protection is used in unoccupied rooms to support heating
or cooling by selectively allowing or blocking solar heat input. This prevents overheating in summer and
reduces the load on the heating system in winter. The thermal automatic processes the room
temperature and room temperature setpoint sensor function.
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+ Twilight automatic
The twilight automatic function can be used to position sun protection devices depending on the
outdoor brightness. This function allows, for example, the sun protection to be closed during the night,
e.g. to reduce cooling through the windows or to reduce the building's light emissions and prevent
unwanted views into the building from outside.

* Manual control
The automatic functions of the sun protection system can be manually overridden using a push button,
a room control unit that can be integrated via fieldbus, or a graphical control panel via TwinCAT 3 HMI.

3.5.2.3 Air conditioning

The room air conditioning functions are based on the shell model from the VDI 3813 standard for room
automation.

Building Floor Room Segment

Presence Detection
FB_BA_BrightnessPrsDAL

Window Contact

—
FB_BA_MUX_R04

Setpoint Selection
Heating
— FB_BA_MUX_RD4

Energy Level Selection
FB_BA_PrioSwi_U DI04

Energy Levels
FB_BA_BuildingEnergylLeve

( ! .
FB_BA_MUX_RO4 Dewpoint

Setpoint Selection
Cooling
L | FB_BA_MUX_RD4

Room Temp. Setpoints
FB_BA_BuildingSpRmT

Local Setpoint
Adjustment
FB_BA_RmTAdj

| ( . A .
PID Heating Heating Actuator
FB_BA_Loop

Function Selection
FB_BA_FnctSe

L | N

L PID Cooling Cooling Actuator
Room Temperature FB_BA_Loop

Sensor

R

Building Controller Floor Controller

There is a timer program in the Building shell. This timer program describes the periods during which the
rooms in the building are in Protection mode, Economy mode, Pre-Comfort or Comfort mode.

The operation modes of the buildings are also referred to as energy levels.
The longer the building is unoccupied, the further the energy level can be reduced.
If the building is not used for a very long time, it can be put into Protection mode.

In winter, the room temperature is reduced or increased to a frost protection setpoint and in summer to an
overheating protection setpoint.

For longer regular periods of absence, e.g. at weekends or during the night, the Economy energy level is
planned.
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With the Pre-Comfort level, the setpoints are raised to such an extent that they can be reached for Comfort
mode in the short term.

The setpoints for the Comfort level can be changed slightly if necessary using a local setpoint adjuster in the
room.

The central generation and distribution of the room temperature setpoints for the entire building are
contained in the building controller, see sketch ADS communication within the templates [»_18].

3.6 Base framework

The base framework in TwinCAT 3 Building Automation is an essential property and basis of TF8040. The
base framework contains functions that run in the background of a TF8040 solution in the PLC. The

functions of the base framework are part of the Tc3 XBA [»_99] library.

The base framework is very useful when implementing a BA project (building automation project). This
chapter explains these functions.

Creation of the project structure (PS)

A building automation project is usually organized in levels. The levels start with the property or the location,
for example. Further levels can be the building, the systems it contains, the associated aggregates and,
finally, the data points it contains.

The most important task of the base framework is to map the structure of a project in TwinCAT. The project
structure is a system consisting of folders and the objects they contain.

For large projects with a large number of objects, this project structure is an important basis for designing a
project sustainably and clearly.

The image shows a project structure created using the base framework in the Site Explorer [P _1285].

The project structure is mapped in the Site Explorer tool, in the BACnet configuration and in a generic
navigation of the TwinCAT HMI.

Ohject Name
851}

B

FO1

HTG
HTCO1
-1 TFLOT
My_01
=B TRTO1
MY_01
HLMO1
OPMO
SPGO1
CTLO
=8 PUMD1
SC_01
TOFD1
ABKD1
P8 Dat FALD1

E-l Vv VLVO1

=L ACE ACE
-] Device ACEMN
L EvtGroups EVGO1
-L Cabinet CCBO1

-l BAG BAG
-] BuildingGlobal GBDO1
_| Weatherstation WETD
L ROM ROM
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4 | B (BAChet Structured View Object)
4 [ F (BAChet Structured View Object)
4 [ HTG (BACnet Structured View Object)
4 [ HTCO1 (BAChnet Structured View Object)
4 [ TFLO (BACnet Structured View Object)
MY_01 (BAChet Analog Input Object)
B [ TRTO1 (BAChet Structured View Object)
4 [ HLMOT (BAChet Structured View Object)
SP_01 (BAChet Analog Yalue Object)
@ OM_01 (BAChet Binary Value Object)
4 [ OPMOT (BAChnet Structured View Object)
OMS01 (BACnet Multistate Value Object)
SCHO (BAChet Schedule Object)
POMOT (BAChet Multistate Yalue Object)
@ EM_01 (BACnet Binary Value Object]
4 [ SPG0T (BACnet Structured View Object)
OMS50 (BAChet Analog Value Object)
B[ HCVO (BAChet Structured View Object)
5P_01 (BACnet Analog Value Object)
B[4 CTLOT (BACHet Structured View Object)
B PUMOT (BACHet Structured View Object)
B[ VIVOT (BAChet Structured View Object]
B[4 ACE (BACnet Structured View Object)
B[ BAG (BAChet Structured View Object)
[ ACS (BACnet Structured View Object)
[ ROM (BACnet Structured View Object)

The benefits of the base framework, which generates the project structure in a clear form in the HMI, the
BACnet and also in the BACnet MBE, are very great.

Everything from commissioning, parameterization, operation via HMI, subsequent maintenance and
connection to a BACnet MBE is facilitated by the project structure.

The creation of a project structure is described in the chapter Project structure [»_38].

DPAD(user address key)
Another significant advantage is the processing of a user address key (BAS).
All levels of the project structure described above are given a name and a descriptive text.

The base framework of TF8040 can concatenate the object names and the description texts of the levels and
generate the names and descriptions of the BACnet objects from them. In TwinCAT 3 Building Automation,
the BAS is also referred to as DPAD Datapoint Addressing Description. Detailed information can be found in

the chapter DPAD [P 42].

Events
The base framework records the events of the objects within the project structure.
A collection of events including all sub-elements is created at each level of the project structure.

A function block called FB BA PlantLock [»_135] can be used for plant shutdowns without having to program a
collective error message.

The acknowledgement and resetting of events is also organized by the base framework. A reset or
acknowledgement command is automatically passed through to the objects from the top level of the project
structure down to the lowest level of the project structure. The processing of events is described in more

detail in the Events [»_32] documentation.
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Counting events

Each folder or view object is able to collect status information such as OutOfService, InAlarm, Overridden
etc. from all subordinate objects and output their number. The EventConditionCount method counts the
pending events of objects at the respective level of the project structure.

3.6.1 Objects

Objects are the elementary components of the base framework. An object offers various properties. All
objects in TwinCAT 3 Building Automation refer to the objects of the TwinCAT Function TF8020 BACnet.

3.6.1.1 Events

The base framework of TwWinCAT 3 Building Automation and the objects it contains offer extensive functions
for processing events.

In TF8040, an event always refers to an object. Events occur when an object assumes an abnormal or faulty
state. Event-capable objects in TwinCAT 3 Building Automation have the bEvent output for further
processing of the event within the TwinCAT program.

Example:FB_BA_Al

FE_BA_BI
—bVal [EEvent]
—eRlbty ebEventState —

bPresentValue —
Parameters...

The state of an object is described with the EventState.

Possible event states are:

State Description

eNormal The state of the object is normal.

eFault The state of the object is faulty.

eOffnormal The state of the object is abnormal.

eLowLimit The upper limit value of an analog object has been exceeded.
eHighLimit The value has fallen below the lower limit of an analog object.

Display of events

Events are displayed in the event list of the Site Explorer [»_1285] and the TcHmiBa [P _1120]. The events are
also transmitted to BACnet clients via the BACnet server if required.

The display of an event depends on the following properties:
* Event type
« Alarm mode
* Acknowledge and reset state

This results in the following possibilities for displaying an event (illustration using the example of an alarm
event):
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Designation Figure Description
Hidden No event is pending.

Indicated* The event is not (no longer) pending, but is indicated for
el information purposes until it is acknowledged.

Past and The event is not (no longer) pending. However, it has already

acknowledged** 'Q? been acknowledged but not yet reset.

Past** The event is not (no longer) pending. However, it was neither
-"—rl acknowledged nor reset.

Pending and An event is pending and has been acknowledged.

acknowledged @

Pending The event is pending.

A

* Only possible with alarm mode standard!
** Only possible with extended alarm mode!

The following representations result for each event type:

State Alarm Fault Maintenance Notification Miscellaneous
Hidden - - - - -

Indicated ﬁ

~iF3
.l'\‘(-‘_
e

Past,
Aglfnowledged Q % % @ @
Past

JA\ f .S ® ¢
Pending,
Acknowledged Q - &5 5 =
Pending

D

Event controllers

Critical events often require a control response, such as shutting down a ventilation system after a fire
damper fails.

The desired control functionality is parameterized with the lock functionalities of the event-enabled objects.

For this purpose, the events within the levels in the project structure [»_30] are summarized and evaluated
using the function block FB BA PlantLock [»_135].

Parameterizing events

An event can have different requirements with regard to its display, its control processing and its
acknowledgement and resetting. Most of these properties are not parameterized on the object itself, but with

the event class FB BA EC [» 218] assigned to the object.

([
1 An event is called active as soon as it is no longer in the Normal state (Hidden).

Acknowledging and resetting

The user can interact with active events. He has the following options (depending on the configured alarm
mode):
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With the function block FB BA EventObserver [P _134] it is possible to carry out a collective acknowledgement
or reset of all events within the project structure. Which objects are acknowledged or reset depends on the
position of the FB BA EventObserver [P_134] in the project structure. In general, all objects that are located in
the same folder or a subfolder in the project structure are acknowledged or reset.

« Acknowledging
Signals (e.g. to maintenance staff) a perceived event.
In terms of understanding, it should be possible to deduce that a corresponding action is now required.
The acknowledgement is therefore for information purposes.

* Reset
In extended alarm mode, an event (or an object) must not only be acknowledged, but also reset in
order to restore an already passed event to the normal state.

Resetting therefore prevents the occurrence of undefined states (e.g. uncontrolled restarting of
systems) and thus provides additional safety.

Lock priorities
Define the priority for disabling events that, for example, have the desired effect on the FB BA PlantLock
[»_135].

* Local medium
Enables a local shutdown of medium* priority.

* Local high
Enables a local shutdown of higher** priority.

* Medium
Enables a higher-level shutdown* of medium priority.

« High
Enables a higher-level shutdown™* of higher priority.

* Used for system-safe program sections.

** Used for personnel-safe program sections.

3.6.1.2 Command

Several control or positioning commands of an object to be commanded have an influence on the output
value PresentValue. All commands are stored in an array. The command with the highest priority determines
the result at the output of the object.

A priority can be given a value between 1 and 16. The highest priority has the value 1.

The following objects in TwinCAT 3 Building Automation are objects to be commanded and thus have a
priority array.
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FB Type Description

FB BA BO_Raw BO Binary output with external declaration of variables for hardware
mapping.

FB_BA_BO BO Binary.

FB_BA_BO_IO BO Binary output with internal declaration of variables for hardware
mapping.

FB_BA AO_ Raw AO Analog output with external declaration of variables for hardware
mapping.

FB_BA AO AO Analog.

FB_BA_AO_IO AO Analog output with internal declaration of variables for hardware
mapping.

FB_ BA MO_Raw MO Multi State output with external declaration of the variables for
hardware mapping.

FB_BA MO MO Multi State output.

FB_BA MO_IO MO Multi State output with internal declaration of variables for
hardware mapping.

FB_BA_ BV BV Binary Value object.

FB_BA MV MV Multistate Value object.

FB_BA_ AV AV Analog Value object.

For an entry to be made in the priority array of an object, the associated enable input bEn... must be TRUE

on the function block.

The Manual Remote priority is not activated by means of an input at the function block, but by writing to a
parameter variable. The object is commanded either via the BACnet protocol, e.g. from an MBE, or from

TwinCAT via ADS.

The following priorities are predefined at the objects by TwinCAT Building Automation:

Name Description Symbol release |[Symbol value Default Prio
Safety Personal safety bEnSafety *ValSfty 1
Critical Plant safety bENCrit *ValCritical 3
ManLoc Local manual override (LVB) bEnManLoc *ValManLoc 7
ManualRm Manual override from a distance bEnManualRm *ValManualRm 8

(MBE)
Pgm Program control bEnPgm *ValPgm 15

Depending on whether the object type is Analog, Binary or Multi State, the value of a command is a REAL,

BOOL or UDINT.

Changing priorities

The priorities can be changed in the variable list BA_BACnet_Param.
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sEventMessageTextFormat : STRING 1= [EvtTrans}'s

fRM RO WriteIncrement : REAL = 0.0;

eView_SubordinatelAnnotationMode : E BACnet AnnotaticonTitle := E BACnet AnnotationTitle.eSymbolName;
aPriority : ARRAY [E BA Priority.First .. E_B& Priority.Last] OF E BACnet FPriority := [

(*
(*
(*
(*

‘) E_BACnet Priority.eFl5,
‘}  E_BACnet_ Priority.ePE,
‘}  E_BACnet_Priority.eP7,
‘}  E_BACnet Priority.eP3,

(* ‘} E_BACnet Priority.ePl
1i

aNodeType : ARRAY [E BA NodeType.First .. E_BA NodeType.Last] OF E BACnet NodeType := [
f* eUnknown ‘}  E_BACnet_ NodeType.elUnknown,
(* ‘) E_BACnet_NodeType.eOther,
(* ‘}  E_BACnet NodeType.elrganizational,
(* ‘}  E_BACnet NodeType.elrganizational,
(* ‘}  E_BACnet NodeIype.elrganizational,
(* ‘}  E_BACnet_NodeType.elrganizational,
(* ‘}  E_BACnet NodeType.elrganizational,
(* ‘}  E_BACnet NodeTIype.elrganizational,
(* ‘}  E_BACnet NodeIype.elrganizational,
(* ‘}  E_BACnet_NodeType.elrganizational,
(* ‘}  E_BACnet NodeType.elrganizational,
(* ‘}  E_BACnet NodeType.elrganizational,
(* ‘} E_BACnet NodeIype.eEquipment,
(* ‘) E_BACnet_NodeType.eFunctional

1:

aNotifyType : ARRAY[E BA EventType.First .. E BA EventType.last] OF E_BACnet NotifyType := [
(* ‘}  E_BACnet NotifyType.eRlarm,
(* ‘) E_BACnet_NotifyType.eRlarm,
(* ‘}  E_BACnet NotifyType.eNotifyEvent,
(* ‘}  E_BACnet NotifyType.eMotifyEvent,
(* ‘}  E_BACnet NotifyType.eNotifyEvent

aEventState .. E_BA EventState.Last] OF E_BACnet Event3tate :=
‘}  E_BACnet EventState.eNormal,
‘} E_BACnet Event3tate.eFault,
‘) E_BACnet EventState.eOffnormal,
‘}  E_BACnet_EventState.elowlimit,

‘}  E_BACnet EventState.eHighlimit

END_VAR

The active priority is displayed at the output of all objects to be commanded by means of the variable
eActivePrio.
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Name Type Description

bEnSafety BOOL Enabling the "Safety" priority.

fValSafety REAL Analog value for the "Safety" priority.
bValSafety BOOL Binary value for the "Safety" priority.
nValSafety INT Integer value for the "Safety" priority.
bEnCiritical BOOL Enabling the "Critical" priority.

fValCritical REAL Analog value for the "Critical" priority.
bValCritical BOOL Binary value for the "Critical" priority.
nManCritical INT Integer value for the "Critical" priority.
bEnManLocal BOOL Enabling the "Manual Local" priority.
fValManLocal REAL Analog value for the "Manual Local" priority.
bValManLocal BOOL Binary value for the "Manual Local" priority.
nManLocal INT Integer value for the "Manual Local" priority.
bEnManualRm BOOL Enabling the "Manual Remote" priority.
fValManualRm REAL Analog value for the "Manual Remote" priority.
bValManualRm BOOL Binary value for the "Manual Remote" priority.
nManualRm INT Integer value for the "Manual Remote" priority.
bEnPgm BOOL Enabling the "Program" priority.

fValPgm REAL Analog value for the "Program" priority.
bValPgm BOOL Binary value for the "Program" priority.

nPgm INT Integer value for the "Program"” priority.
3.6.2 Project structure

This section describes how to create a project structure, as shown in the following illustration.
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B3 Beckhoff Site Explore

Concepts

Commissioning  Trend  Reports 7 Diagnosis
Site = | My Devices 1 -|| Device - CX_GEB_B_ISPO2 (172.21.96.130.1.1) - 851
Project  Ewverts Ewvent History
Ohject Object Mame  Description
=-fE CX-39A1EA (557.161.234 1 1:851)
Bl B B Building B
=2 ] Fn FO1 Floor 01
El-L) HTG HTG Heating
=L HTC HTCO Heating circwit
G- TH TFLO Flow temperature
] Tht TRTMN Retum flow temperature
-1 HgLmt HLMO1 Heating limit
&L OpMod OPMO1 Operation Mode
135p SPG0T Setpoint generation
] THCH CTLO1 Flow temperature contraol
-1 Pu PUMO1 Pump
o omlg W VLV Motor valve
=1 _ACE ACE Automation Control
] Device ACEM Automation and contral equipment
[] EvtGroups EVGD1 Event groups
-] Cabinet CCBO1 Caontrol cabinet
=1 _B;’-'-.G BAG Building Automation
] BuildingGlobal GBROM Global building data
-] Weatherstation WETM Weather station
=1 _;'J-.CS ACS Air Conditioning
] AHUD PACDT Partial aircondtioning system
----- . ROM ROM Room automation

Initialization of the project structure begins in the MAIN program of the automation station.
The first step is to determine how many levels are to be mapped in the project.
The project structure is not only used to organize a project, but also to process a BAS (user address key).

The levels of the project structure are therefore described with the initialization of the function block
FB_BA CarelessDPAD.

The function block is called in the MAIN program of the automation station. A more detailed description of
BAS processing can be found in the chapter DPAD [p 42].

The graphics in this description refer to the standard TF8040 PLC.

The building, floor, technical systems, plant, aggregate and function levels are generated within the sample
PLC.

PROGRAM MAIN

VAR

DPAD : FB_BA CarelessDERD := (

aldentifier := [

( { eNodeType:=E_BA NodeType.eBuilding, sSeparator ObjectNams := sSeparator Description := ' nIndexDigits := 0),
{ { eNodeType :=E_BA NodeType.eFloor, s5eparator_ObjectNams := sSeparator_Description := nIndexDigits := 0},
{ { eNodeType:=E_BA NodeType.eTrade, sSeparator_ObjectNams := sSeparator_Description := nIndexDigits := 0),
( { eNodeType:=E_BA NodeType.eFlant, sSeparator ObjectNams := sSeparator Description :i= nIndexDigits := 2),
(* { ellodeType:=E_BA NodeType.eAggregate, s5eparator_Objectlams := s5eparator_Description := nIndexDigits := 2),
(* { eNodeType:=E_BA NodeType.eFunction, sSeparator_ObjectName := sSeparator_Description := ' nIndexDigits := 2)

The initialization of the project structure (PS) is started in MAIN. A level within the project structure is
represented by a folder. A folder is created by an instance of the function block FB _BA View [» 241].

There may be further subfolders or objects within a folder. Objects are created using the function blocks from

the chapter Objects [P 191] of the Tc3 XBA [» 99] library.
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The project structure is edited by creating and concatenating folders. The concatenation is done by
assigning a parent to each folder within the EB_BA View [P 241].

The parent is assigned by transferring the symbol name of the next higher FB BA View [P 241] in the project

structure to the variable iParent.

Level 1 Gebiude
Level 1 Building
B : FB BA View := |
s0bjectlame = "B",
sDescription = 'Building B',
eDEADMode := E_BA DPADMode.eInclude
i
2 Stockwerk -> 001 = Obergeschoss 01, U01 = Untergeschoss 01, EQ0 = Ergeschoss
2 floogr - FO1 = floor 01, B01 = basement 01, GFL = Ground floor
Fol : FB BA View := |
iParent = B,
s0bjectlame = "[FOl}",
sDescription = "[Floor 01}°',
eDPADMode = E_BA DPADMode.eInclude
Vi
3 Gewerk Automationsschwerpunkt
3 Trade AutomationFocalPoint
ACE » FB_BA Rutomationlontrel := (
iParent = FO1,
s0bjectlame = "[ACE]",
sDescription = '"[Automation Controll',
eDFADMode = E _BA DPFADMode.eInclude
I
3 Gewerk Gebdudesutomation Allgemein
3 Trade General
BAG : FB_BA BuildingRutomation := (
iParent = F01,
s0bjectName = '"[BAG]',
sDescription = '"[{Building Automationl}',
eDFADMode = E _BA DFADMode.eInclude
1:
Level 3 Gewerk Luftechnische Anlagen
Lewvel 3 Trade wventilation system
ACS » FB_BA RirConditioning := {
iParent = F0l1,
s0bjectlame = "[ACS]',
sDescription = "[Air Conditioning}’,
eDFADMode = E _BA DPFADMode.eInclude
Vi
Lev 3 Gewerk Wirmeversorgungsanlagen
Level 3 Trade Heat supply systems, heat distribution --> HD = heat distrabution, HE = heat generaticon
HIG : FB_BA Heating := (
iParent = F01,
s0bjectlams = '"[HIG}"',
sDescription = '[Heatingl}"',
eDPFADMode = E BA DPFADMode.eInclude
1:
3 Gewerk Raumautomation
3 Trade room automation
ROM : FB BA Roomfutomation := |
iParent := FO1,
s0bjectlams = "[ROM}",
sDescription := '"[Room automation}',
eDPADMode = E_BA DPADMode.elnclude

A

The sample shows that the levels Building to Trade are created in the MAIN program.

There are the trades Heat supply systems, Automation, General, Ventilation system and Room automation.
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The parent of all trades is FO1. This creates the five subfolders for the trades below the FO1 floor folder.

One method of creating a level of the project structure is to call a FB BA View [P 241] directly in the Main
program.

In our sample, this is implemented with the Building and Floor levels.

In the function blocks for the trades Heat supply systems, Automation, General, Ventilation systems and
Room automation, the folders are created by calling a function block, which also represents a folder.

However, these folders are created because the function blocks ACE, BAG, ACS, HTG and Rome all inherit
from the function block FB_BA View [» 241].
This is done with the EXTENDS operator.

Here is a sample of the function block Heating supply systems.

] FUNCTION BLOCK FE BL Heating|EXTENDS FE BL View |
10 |WAR INPUT CONSTANT]|
11 HTCO1 : FB BR H HtgCir0l:
12 END VAR
132 VAR INPUT
14 EHD_WR
15 WR_DUTP'U‘I'
1€ END VAR
17 VAR
13 END VAR

[

SUPER™
FE_BA_View HTCO 1
FB_BA_H_HtgCirD1—

Parameter. .. eOpMod —
bRls —
fSpr—
bPu—
v —

Parameter. ..

The function block FB_BA_Heating is a folder and at the same time an FB within which all plants of this
trade, e.g. heating circuits, can be called.

This mechanism of creating folders by inheriting from FB_BA View [P 241] continues down to the deepest
structures of the project structure.

In the case of heating circuit HTCO1, which is called within FB HTG, the parent of the function block is the
one in which HTCO1 itself is called.

In this case, the parent of the heating circuit is initialized with the THIS” operator.
1 METHOD FB_init : BOOL

2 VAR INPUT

] bInitRetains : BOOL; // 1f IRUE, the r
4 bInCopyCode : BOOL: // of TRUE, the 1
s END VER

T =TT emd  firs e s ek fomm T e )
niciglized (warm sStartc / Ccold Sotarc)

= Armd intn Fhe comy o codes fonline chande)
5 moved 1noo choe ] = na e}

Copy Ccode (onlins Chang

1 | HTCOl.iParent := THIS™; |
2 HTCO01l.iLabel := LblPlt Heating circuit;
3 HTCO1.s0bjectName r= " {Idx=013}";
4 HTC01.eDPADMode := E_BA DPADMode.elInclude;
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This rule continues through to the heating circuit aggregates and the objects they contain.

Please note the following when creating the project structure:
» The concatenation of all folders and objects of the PS must be closed.
+ All mechanisms of the base framework will not work otherwise!

« All function blocks that map a folder within the project structure and in turn call function blocks from
sublevels must inherit from FB_BA View [P 241].

» The EB BA View [P 241] must be called with the Super”* operator at the beginning of the function block.
* The execution order in the CFC must be observed.

« All function blocks whose parent is the function block within which it is called must receive the
parameter THIS” as parent.

 All function blocks from the template Repository with parameters must be called within the declaration
area of VAR _INPUT_CONSTANT.

3.6.3 DPAD

All objects within the TF8040 project structure are given a name and a description text. A common practice
in building automation is to name the objects according to a user address key (BAS). Depending on the
complexity of the project-specific BAS, TF8040 offers various options for processing the BAS. The BAS is
referred to as DPAD (Data Point Addressing Description) in TwinCAT 3 Building Automation.

Generic generation

Generic generation [»_43] of ObjectName and Description with the DPAD (Data Point Addressing
Description).

This method is suitable for a project in which the BAS can be generated from a concatenation of the levels of
the project structure.

This requires that the order of the levels in the project structure matches the order of the BAS text
concatenations.

Individual texts for e.g. circuit diagram pages, device identification from the circuit diagram etc. can only be
processed with greater effort due to the generic approach of DPAD.

With the DPAD mechanism, it should be noted that the initial texts of the objects are only transferred to the
persistent data of the controller in the first cycle of the controller. The initial data is only reloaded after an
overall reset of the controller.

As the concatenation mechanism accesses the persistent data, changes do not take effect even after the
texts have been concatenated again.

Editing with the Symbol Explorer

The Symbol Explorer [P 42] is an excellent tool for editing data.

All control parameters, including texts, can be conveniently edited using special lists. It is possible to export
the data to a csv file, edit it and then load it back into the controller.

3.6.3.1 Editing with the Symbol Explorer

In some projects, there are specifications for the user address key that cannot be optimally realized with the
DPAD algorithm.

As an alternative to the DPAD algorithm, the name and description texts of the objects can also be edited
using the BaExtension of the Symbol Explorer.
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3.6.3.2 Generic generation

During the generic generation of the DPAD, the texts of the levels of the base framework are automatically
concatenated together.

Complete object names and object descriptions are created from the names and descriptions of the objects
and folders from the project structure.

Here is an example to explain the mechanism:

The illustration shows the measured value (MV) of the return temperature sensor (TRt) from heating circuit
01 HTCO1.

Object |
=AM CX-3941EA (5.57.161.234.1.1:851) ~ DPAD
Level 6
+ Identification
Identifier Al119
~  Subject information
Hash 414
Idertifier MV
Index 1
Type hash M3
v Misc
Data class Analog
Node type Function
Operational type MNone
Purpose Input
References
~ Symbol
Symbol name MV
Symbol path PLCO1.MAIN. HTG HTCO1. TRt MV
v Title
Description Building B - Floor 07 - Heating - Heating circuit - Retum flow temperature - Measured value
Description (Instance) | Measured value
v Labels
Entry 1 LblFun_MeasuredValue
Object name B-FOT-HTG-HTCOT-TRTOT-MV_DT |
Object name (Instance MV 01

An instance of the function block FB_FB_BA_CarelessDPAD is required for the generic generation of the
DPAD. It is recommended to call the function block right at the beginning in MAIN.

The number of levels, the type of separators and the character width of the indexes are defined in the
initialization of the DPAD function block. It is important that the number of initialized levels of the DPAD
matches those of the project structure.

The indexes are mostly used for naming the aggregate and function levels of the data point. In the
initialization sample, two digits (00 to 99) are provided for each index.

PROGRAM MAIN

VAR

DERD : FB BA CarelessDPFAD := {

aldentifier := [

1 { eNodeType:=E_BA_NodeType.eBuilding, sSeparator_ObjectName := '-7, sSeparator_Description := ' - ', nIndexDigits := 0},
2 { eNodeType:=E_BA Nodelvpe.eFloor, sSeparator_CbjectName := '-', sSeparator_Description := ' - ', nIndexDigits := 0),
3 { ellodeType:=E_BA NodeIype.elrade, s5eparator_ObjectName := '-', s5eparator_Description := ' - ', nIndexDigits := 0},
< { eNodeType:=E_BA NodeType.ePlant, sSeparator_ObjectName := '-7, sSeparator_Description := ' - ', nIndexDigits := 2),
5 { eNodeType:=E_BA Nodelvpe.elggregate, sSeparator_CbjectName := '-', sSeparator_Description := ' - ', nlndexDigits := 2),
& { ellodeType:=E_BA NodeIype.eFunction, s5eparator_ObjectName := '-', s5eparator_Description := ' - ', nIndexDigits := 2)

i

The concatenation algorithm of the DPAD function block only recognizes the texts that are to be
concatenated if they are defined as placeholders {} within the curly brackets.

Placeholders are very variable and versatile. A more detailed description of the placeholders can be found in
the chapter: Object description texts

There are two methods for specifying the initialization texts for the object name and the description:

Direct writing of name and description
Sample:

sObjectname :='Sample name';
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sDescription := 'Sample description’;

Use of placeholders

One variant for initializing these texts is the use of placeholders.

These are usually defined in the FB_init of the template (in this sample FB_ BA H HtgCir01 [ 975]).

Only texts initialized in placeholders {} are concatenated to the other levels of the project structure by the
DPAD algorithm.

The following samples show how the concatenation of texts can be influenced by placeholders.
All of the following DPAD initialization samples refer to the name of the pump in the heating circuit.

Object names and descriptions are described directly in these samples without the use of labels.
e e N = e e
B FO1 HTG HTC 01 PUM 01 FAU 01
B Floor 01 Heating Heating Circuit Pump Fault

Name concatenated and fixed index

Pu.sObjectName := '{Pu{Idx=99}}'; ‘: B-FO1-HTG-HTCO01-Pu99

Description text with object index

EBuocloscodpibion i Bumed e = B-Floor 01-Heat supply systems—Heating Circuit —
Pump99

Name concatenated and automatic index

‘Pu.sObjectName := "{Pu} '; ‘: B-FO1-HTG-HTCO01-Pu04 ‘

Entry point for concatenation defined by /{} and Objectindex {ldx} activated

‘Pu. sDescription := '!{Pump{Idx}}"'; ‘: Pump04 ‘

Name concatenated without index

Pu.sObjectName := '{PuOl{!Idx}}'; = B-FO1-HTG-HTC01-Pu01
Pu.sDescription:= '{Pump0l}'; = B-Floor 01-Heat supply systems-Heating-Circuit—
PumpO01

User-defined name

Pu.sObjectName := '{123M1{!Idx}}'; = B-FO1-HTG-HTC01-123M1
Pu.sDescription: = {Pump 123MI}; = B-Floor 01-Heat supply systems—Heating Circuit—
Pump123M1

Name not concatenated and fixed index

‘Pu.sObjectName := Pu{Idx=99}"'; ‘: Pu99 ‘

Transfer of the object index to the description text

‘Pu.sDescription:='Pump{Idx} ' ‘: pumpgg ‘

Name not concatenated and fixed index

‘Pu.sObjectName :="'"Pu{Idx=99}"'; ‘: Pu99 ‘

Defined own index in the description text
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‘Pu. sDescription :='Pumpe{Idx=123}"; = Pumpe123
Name not concatenated and InstancelD of object
Pu.sObjectName :='Pu{InstID}'; = Pu201
Pu.sDescription:='Pump{InstID}"'; = Pump201
Name not concatenated and automatic

Pu.sObjectName:='Pu'; = Pu0O4
Pu.sDescription:='Pump{Idx}"'; = Pump04
Name not concatenated without index

Pu.sObjectName := 'Pu{!Idx}'; = Pu
Pu.sDescription := 'Pump'; = Pump

Labels for defining names and descriptions

Labels are another option for initializing the texts of names and descriptions of objects.

A label is the paired summary of the texts for the name and description of an object. Initialization is carried

out with the function block FB_BA_Label.

The function block FB_BA Label2x is to be used if the texts of the levels aggregate and function of the data

point are to be initialized together.

In TwinCAT 3 Building Automation, the labels are stored in a list of global variables.

Within the TwinCAT 3 Building Automation templates, they are used to initialize the text variables

sObjectname and sDescription.

Dst.iParent THIS";
bst.ilabel LblFun_Fault; |
Dst.ePolarity E_BA Polarity.eReverse;

Dst.sActiveText
Dst.sInactiveText
Dst.nEventClassiD
Dst.stTimeDelay.nToNormal
Dst.stTimeDelay.nToAbnormal
Dst.bAlarmValue +t
Dst.aEventTransitMnText[1]
Dst.aEventTransitionText [2]
Dst.aEventTransitionText [3]
Dst.bEventDetectionEnable
Dst.eEnFlantLock

LblFun Status
LblFun ControlSignal

txtEvent_Triggered;

txtEvent Normal:

EC_ID.NC30;

BAZ Param.nDefTimeDelay ToNormal;
BA2_Param.nDefTimeDelay_ ToAbknormal;
TRUE;

txtEvent_Triggered;

txtEvent_Error;

txtEvent_Normal:

TRUE;

E_BA_LockPriority.eLocalMedium:

:FB_BA Label:=(
:FB BA Label:=(

30k iName:
s30bjName:

sDescr:
sDescr:=

—— LblFun_Fault

:FB_BA Label:=( sCbhjName:

sDescr:=

LblFun_FaultFuse
LklFun_Button

4 |7 Templates
4 [ DUTs
b [ Enumerations
b [3 Types
4 [ GVLs
b [ EventClassesID
4 | r Language
4 | English
&P LblAggregates_EN
&8 LblControl_EN

P LblFunctions_EN

P LbIPlant_EN
& TxtEvent EN
&P TxtPlant_EN
4P TetTrade EN

TFB_BA_Labeli=|
:FB_BA_Label:=(

3Ck]Name :
a0biName:

sDescr:=
sDescr:="B

TF8040
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The label lists are available for naming aggregates (LblAggregates xx), general control functions
(LblControll_xx) and function names (LblIFunction_xx).

The lists with the ending _EN contain labels in English and the lists with the ending _DE contain labels in
German. For the choice of language, the language that is not desired must be commented out before
compiling the controller for the first time.

DPAD mode

For each level of the project structure, the DPAD mode can be used to determine whether and which texts
are to be taken into account in the concatenation.

In the following sample, the explanation is based on a ventilation system from the TwinCAT 3 Building
Automation template repository.

The main aggregates of the ventilation system, the heater (PreHtr), the energy recovery (ERC) and the
cooler (Col), each have their own function block, within which all components or sub-aggregates are called.
The main aggregates are not part of the levels in the DPAD. In the definition of the DPAD, the levels for the
sub-aggregates and functions are defined directly after the Plant level.

PROGRAM MAIN

VAR

DERD : FB_BR CarelessDFAD := |

aldentifier := [

{ ellodeIype:=E BL Nodelype.eBuilding, sSeparator ObjectName := '-', sSeparator_ Description := ' - nIndexDigits := 0},
{ elodeType:=E_B& NodeType.eFloor, s3eparator_ObjectName := s3eparator_Description := ' - nIndexDigits := 0},
{ elodelype:=E_BX NodeType.elrade, sSeparator_ObjectName := 3Separator_Description := - nIndexDigits := 0),
{ eNodeType:=E_BL NodeTypg.eFlant, s5eparator_ObjectWame := '-', s5eparator_Description := - nIndexDigits := 2),
{ eNodeType:=E_BA NodeTvpd.ehggregate, sSeparator_ObjectNams := '-', sSeparator_Description := - nIndexDigits := 2),
{ elodelype:=E BA Nodelypd.eFunction, sSeparator ObjectName := '-', sSeparator Description := ' - nIndexDigits := 2)

This means that there is one more level in the PLC than there is in the DPAD.

The heater level must therefore be excluded when generating the object names.

Pre Heater

B-FO1-ACS-PACO1-PRH-TFL11_MVO1

This is done with the DPAD mode and the following initialization.
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OpMod. 1iLabel
OpMod . s0bjectName =0
OpMod.eDPADMode

LblCctl OperationMode;

fTax=U11} H

E BA DPADMcde.sInclude;

PreHtr.iParent = THIS";
PreHtr.iLabel = LblCtl_ PreHeater;
PreHtr.s0bjectNams = "{Id=x=01}"';
PreHtr.eDPADMode = E_BA_DPADMode.eIncludeDescription;
PreHtr.eDPADMode = E_BA DPADMode.|;

I

= eBuclude
PreHtr.TFl.MV.bEventDetectionEnable = TRUE; ghelncude
AN ) =P elncludeDescription
PreHtr.TRt.MV.eEnPlantLock = E_BA LoCkPrioH &.ndudeobjectName
PreHtr.TRt.MV.bEventDetectionEnable = TRUE; R First
PreHtr.TRtCtrl.PreRinseDst.eEnPlantLock = E_BA LockPriorcflmvalic
PreHtr.TRtCtrl.PreRinseDst.bEventDetectionEnable = TRUE; dp??f_d
PreHtr.TFrost.MV.eEnPlantLock = E_BZ_LockPrio d@lneme ;
PreHtr.TFrost.MV.bEventDetectionEnable = TRUE;
PreHtr.FrostThermostat. Input.eEnPlantLock = E BA LockPriority.eMedium;
PreHtr.FrostThermostat. Input.bEventDetectionEnable = TRUE;
PreHtr.Pu.Dst.sEnPlantLock = E_BA_ LockPriority.eMedium;
PreHtr.Pu.Dst.bEventDetectionEnable = TRUE;
PreHtr.iParent = THIS";
PreHtr.iLabel = LblCtl PreHeater;
PreHtr.sobjectName = '{Tdx=01}1"';
|Prthr.eDPADMode = E_PBA DPADMode.eIncludeDescription;
PreHtr.TFl.MV.bEventDetecticnEnable = TRUE;
PreHtr.TRt.MV.eEnPlantLock = E_BA LockPriority.eMedium;
PreHtr.TRt.MV.bEventDetectionEnable = TRUE;
PreHtr .TRtCtrl.PreRinseDst.eEnPlantLock = E_BA LockPriority.eNoLock;
PreHtr.TRtCtrl.PreRinseDst.bEventDetectionEnable = TRUE;
PreHtr.TFrost.MV.eEnPlantLock = E_BA LockPriority.eMedium;
PreHtr.TFrost.MV.bEventDetectionEnable = TRUE;
PreHtr.FrostThermostat.Input.eEnPlantLock = E_BA LockPriority.eMedium;
PreHtr.FrostThermostat. Input.bEventDetectionEnable = TRUE;
PreHtr.Pu.Dst.eEnPlantLock = E BA LockPriority.eMedium;
PreHtr.Pu.Dst.bEventDetectionEnable = TRUE;

The elncludeDescription setting is selected for the heater. The description text of the heater is thus
concatenated and the name of the heater is excluded when generating the object names.

The result of this parameterization can be seen in the Site Explorer.

The symbol path (1) has 7 levels, which means that the description text (2) and the object name (3) also
have 7 levels, whereby one level is not displayed for the object name.

In the description text (2) of the flow temperature sensor of the air heater, the description text ‘PreHeater' is
included and excluded in the object name (3).

TF8040

Version: 1.14.0
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v DPAD
Level 7
v Identification [[Trade ]
|dentifier Al:132
v Subject information
Hash 414 IEI
|dentifier MV
Index 1 Main Aggregate
Type hash 34321
v Misc #
Data class Analog I@
Node type Function
Operational type None Function
Purpose Input
References
v Symbol
Symbol name MV
Symbol path @I PLCOT.MAIN.ACS.AHUD1 Prehitr. TF.MV |
v Title ) L — |
Description | Building B - Floor 01 - Air Conditioning - Partial air-conditioning system - PreHeater - Flow temperature - Measured value |
Description (Instance Measuredyalue |
v Labels
Entry 1 LblFun Mea-sureci\lalud

Object name @I B-FO1-ACS-PACO1-TFLT1-MV_01]
nce) mMv_01

Object name (Insta

3.6.3.3 Object description texts

Object description texts are used to create a unique name for all objects in the project structure [P 38]. (This
is called DPAD [» 42] or BAS (user address key))

Each level within the project structure is given a name and a description text.

The concatenation of the partial names from the project structure results in the name and description text of
an object. Concatenated texts are created using placeholders or labels.

The following object parameters are summarized as texts:
* ObjectName
» Description

The texts of a object [P 32] are generated automatically only if a placeholder is included. This is typically the
case when the PLC starts for the first time.

d Since from now on all texts have a defined value (which is also saved persistently), they will no
1 longer be generated again!

From this point on, texts can only be changed by the user!

Labels

A Label FB (e.g. in a GVL) can be used in the declaration of one or more objects [P 32] to generate its texts
automatically.

A distinction is made between the following label types:

» Simple labels (FB_BA_Label)
Provide the possibility to define texts for general use.
This means that simple labels can be reused in all objects, but also in further labels.

* Dual labels (FB_BA_Label2x)
Provides the option of defining the equipment identifier of an object.
This means that both aggregate and function information can then be described.

Any (simple or dual) label can be assigned to each object [» 32].
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Each view [P _32] should be assigned a simple label which is interpreted as aggregate information. Function
information is not supported by views.

Programming

Placeholder

Placeholders represent a value that will be generated later. For example, the ObjectName and Description
parameters are initialized with standard placeholders as follows:

* sObjectName : T MaxString := '{}';
* sDescription : T MaxString := "{}';
During object initialization, the text generation mechanism analyses a text for defined placeholders.

Only if a valid placeholder exists, the mechanism can replace it with an automatically generated text. On the
other hand, a manually defined text would have replaced a placeholder and would not be overwritten.

As soon as the texts are generated, variables no longer contain placeholders.

Even if the device is restarted and parameters (persistent variables) have been saved, the current texts
remain (automatically generated, manually defined or even changed by an operator at runtime) and are not
overwritten by the text generation mechanism.

Purpose of use

+ Substitute
A placeholder (here an index) is substituted for a value:

sDescription := '{Idx}'
» Defining
A placeholder (here an index) is used to define a specific value:
sDescription := '{Idx=10}"
Indexing

* Automatic indexing
Automatic indexing is set in the project template for objects in the last two levels of the project
structure. This means that the ObjectName parameter also receives a consecutive index number in
addition to a defined name. Indices (e.g. for aggregates) are automatically appended after the text.
While indices for the ObjectName parameter are normally always generated, Description indices
appear depending on the current setting.

* Manual indexing
Indexing can be specified using placeholders and their corresponding index attributes.

Manually defined indices (regardless of the purpose) are always displayed in the generated text.

i o

A given index is also automatically used for parameters of subsequent objects [P 32] if they do not
also explicitly define an index.

ji o

Sample:
As an index of 10 is defined for Pump1, index 11 is automatically used for Pump2.
Pumpl : FB BA View := (iLabel:=SomeLabel, sObjectName := '{Idx=10}");

Pump2 : FB BA View := (iLabel:=SomelLabel);

Manually assigned indices must be assigned carefully as they are not validated by the mechanism!
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Concatenation

The texts of an object [P_32] are concatenated with texts of parent objects [P_30] under certain conditions:

« Parent settings [» 241]

» Settings in the DPAD-FB [P 42] used
* Manual overwriting using index attributes

* Global settings [»_284]
» Placeholder with concatenation prohibition

Use cases

* Use case 1
A placeholder refers to a specific parameter.
Sample: Initialization of the ObjectName
sObjectName := '{}'

+ Use case 2
A placeholder represents another parameter.
In this case, the placeholder must be addressed with its corresponding abbreviation.

Sample:

sDescription := '{} - ID {InstID}'.
Parameter
Parameter Shortcut
Event Transition Text EviTrans
Present Value Prval
Device Type DevType
Instance ID InstID
Object Name ObjName
Description Descr
Attributes

Attributes are typically used in the application (for example, in a template [P 696]) because the application-
specific details are known there, but not the operator-specific details.

Attributes Shortcut Type
Aggregate Index Idx Unsigned number
Function Index Tdx Unsigned number

* Index attributes
Whether an index refers to an aggregate or a function depends on the order.

> A stand-alone index refers to the function.
> Two indices refer to the aggregate (index 1) and the function (index 2)

Syntax

e Placeholder:
{1}

» Placeholder that overwrites a parameter value (e.g. sObjectName := '{MyValue}'):
{Value}

» Placeholder, as a representing attribute (e.g. sDescription:= '{Idx}"):
{Attribute}

{Attributel,Attribute(n), ...}

» Placeholder, as defining attribute (e.g. sDescription:= '{Idx=10}"):
{Attribute=Value}
{Attributel=Value,Attribute (n)=Value, ...}
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» Placeholder, as a defining attribute which overwrites a parameter value (e.g. sDescription:=
"{Pump{Idx=10}}"):
{Value{Attribute=Value}}

» Placeholder with multiple attributes:
{Placeholder{Attributel=Value, Attribute2=Value}}

» Placeholder, as a representing parameter (e.g. sDescription:= '{} {InstID}"):
{Parameter}

» Placeholder that denies concatenation with parent elements. The entry point of the concatenation is
defined. From this point on, only placeholders of the child elements are concatenated:
)

» Placeholder that denies certain attributes (switching off attributes):
{Value{!Attribute}}

Samples

Parameter ObjectName with defined placeholder (concatenates automatically generated values):
sObjectName := '{}'

Concatenates parameter ObjectName with overwritten value:
sObjectName := '{AAAOl BBO1l}'

Concatenates parameter Description with placeholders and predefined additional information that is not
replaced:
sDescription := '{} North'

Concatenates parameter Description with a placeholder and extends a substitute index attribute (the index
value of the ObjectName is transferred):
sDescription := '{Idx}'

Concatenated parameter ObjectName with placeholder including defining index attribute:
sObjectName := '{Idx=10}"

Concatenated parameter ObjectName with placeholder including substitute (aggregate) and defined
(function) index attribute:
sObjectName := '{Idx,Idx=10}"

Concatenated parameter Description with overwritten value and a defined (function) index attribute:
sDescription := '{Pump{Idx=5}}"

Concatenated parameter Description with placeholder and a substitute parameter:
sDescription := '"{} - ID {InstID}'

ObjectName with default placeholder but without concatenation (concatenation denied):
sObjectName := '!{}'

Concatenated parameter ObjectName with overwritten value, but without index attribute (attribute denied):
sDescription := '{PU{!Idx}}'

Error messages

Name Text Description
[T23] Internal error on parsing Defining placeholder values and
placeholder "...": Defined value and |attributes at the same time is not
attributes at once! allowed, because a Defined value
prevents attributes from being
applied.

Generating texts

The following sequence is used to decide how a placeholder is replaced:
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1. Overwrite texts
If defined, a manually initialized title is used:

fbSensor : FB BA AO IO := (sObjectName:='Tmp03', sDescription:='Temperature
sensor 3');
2. Labels
If titles are not overwritten, a label can be applied:
SomeLabel : FB BA Label := (sName:='PU', sDescription:='Pumpe');
Pump : FB BA View := (iLabel:=SomeLabel) ;

3. SymbolName
If nothing is defined, the following default values are used:

o ObjectName receives the information from the symbolpath.
o Description receives the information from the symbolname.

Samples
Initialization by means of labels

Transfer of the texts defined in the label to objects [»_32].

{region 'Labels in GVL "MyLabels"'}
MV : FB BA Label := (sName:="MW"', sDescription:="'Messwert') ;

TF1 : FB_BA Label = (sName:='TFL', sDescription:='Vorlauftemperatur'):;
TRt : FB_BA Label = (sName:="'TRL', sDescription:='Riucklauftemperatur');
PreHtr : FB BA Label := (sName:='LE', sDescription:="'Lufterhitzer');

TF1 MV : FB_BA Label2x = (iAggregate:=TF1, iFunction:=MV) ;

TRt MV : FB_BA Label2x = (iAggregate:=TRt, iFunction:=MV);

{endregion}
{region 'Objects in some program'}
PreHtr : FB BA View = ilLabel:=MyLabels.PreHtr) ;

TF1 : FB_ BA AT Raw = (iParent:=PreHtr, iLabel:=MyLabels.TFl MV);
TRt : FB BA AT Raw = (iParent:=PreHtr, iLabel:=MyLabels.TRt MV);
{endregion}

3.7 PLC

3.71 Control and regulation mechanisms

This chapter explains the general relationships between open-loop and closed-loop control.

3.711 Scheduler

Timing control of building and room automation systems is an important part of building automation. The
targeted use of schedules can optimize the efficiency of the building and the comfort for the users. If, for
example, a heating system is controlled by a schedule, the room temperature can be adapted to the times of
use, thus saving heating energy when the building is not in use.

The implementation of schedules with TF8040 is described in this chapter.

Planning

In general, there are several ways to set a schedule.

Weekly planning

First, there is the weekly schedule. This is the schedule that applies every week, so it describes a general
week.

It is set by the parameter aWeek [P 256] of the function blocks FB BA SchedA [P 222], FB BA SchedB [P 223]
and FB BA SchedM [ 225].
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Exceptions

The weekly schedule that applies during standard weeks, or normal operation, of the building must always
be modified by exceptions. Examples of such exceptions would be:

» Vacation
« Public holidays
* Meeting room booking

 etc.
The exceptions that can be defined for a schedule are divided into two categories.

Local exceptions

The local exceptions of a schedule are exceptions that apply only to that explicit schedule. I.e. they have no
effect on other schedules and are set directly on the schedule object. They are parameterized via the

parameter aException [P 256] of the function blocks FB BA SchedA [P 222], FB BA SchedB [» 223] and
FB BA SchedM [» 225].

The exceptions can be configured as follows:

+ Date:
An exception can be defined on a specific date. On this date you can then set what should happen at
what time. For example, the heating might not be turned down at 5pm that day, as in the weekly
schedule, but at 8pm, due to a meeting.

+ Date range:
Exceptions can be set over a complete date range. If, for example, the building is not planned to be
used in a certain week due to company vacations, it can be set that the weekly schedule is overwritten
in such a way that the building does not switch to comfort mode at the set operating times during the
defined time, thus saving energy.

* Week and day:
In addition to a date range, recurring exceptions can also be defined on specific weeks on specific
days. This allows exceptions such as "every second Wednesday of the month" to be implemented.

Global exceptions

Global exceptions are defined in the same way by date, date range and week and day. However, as the
name suggests, these exceptions do not apply to a specific schedule, but globally. Global exceptions are

defined via calendar objects, which are then passed to specific schedules via the parameter aCalendar
[»_256].

Such a calendar could, for example, define the school vacations in the respective state. Thus, all schedules
in a school could be overwritten during the vacations.

Programming

The operation of schedules and their exceptions should be understood at this point and programming will
now be discussed.

Weekly schedule

The parameter aWeek [P 256] is an array and therefore it is quite complicated to parameterize it manually. To
make it easier for the user, the parameter builder F BA WeeklyScheduleBuilder [»_189] is provided for this
purpose. The use of this parameter builder is described in its documentation.

Local exceptions

The parameter aException [P _256] is an array and therefore it is quite complicated to parameterize it

manually. To make it easier for the user, the parameter builder F BA ExceptionScheduleBuilder [>_181] is
provided for this purpose. The use of this parameter builder is described in its documentation.

Global exceptions
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The parameter aCalendar [P 256] is an array and therefore it is quite complicated to parameterize it manually.

To make it easier for the user, the parameter builder F BA ScheduleCalendarBuilder [»_188] is provided for
this purpose. The use of this parameter builder is described in its documentation.

3.7.2 Fast task for serial communication

Various bus systems, such as DALI, MBus or EnOcean®, are used in building automation. Many of these
systems are integrated by Beckhoff hardware and are based on serial communication. Communication with
the serial hardware often requires a task that is processed in a significantly shorter time than the PLC task in
which the normal application runs.

In addition, the fast task must have a higher priority than the PLC task.

This relationship is well described in the Introduction to serial communication:

Within TF8040, the following components currently require a fast task for processing serial information:

» the Thies weather station, which is based on standard serial communication at 9600 bps (see
Integration Thies weather station [»_1097]).

+ the DALI function blocks, which are based on the TC3 DALI library. The integration of communication is
described in the following chapter (see DALI communication [»_868]).

3.8 HMI

3.8.1 Generic

The creation of an HMI for a building automation system can be very complex and only parts of an HMI can
be reused in different projects. Often the budget available for an HMI is also limited. For this reason, it is
worthwhile using an HMI that already generates certain parts generically.

This generic is possible with the TF8040 Building Automation solution. This means the Tc3 XBA [» 99]
library for the PLC and the BaSite-Extension [P_1262] for the HMI.

The goal of TF8040 is for the integrator to develop his system at only one central point - the PLC.

Due to the way in which systems are implemented with TF8040 and the resulting structures, it is possible to
derive generic functions for the HMI.

o
1 For more information, see the documentation for Generic HMI [} 77].

Project structure

The generic functions within TcHmiBa are based on the project structure [P_38], which is established in the

PLC by a child/parent relationship. With this structure it is possible to derive a generic navigation [P _77]
through all objects on a controller.

o
1 Further information on the project structure [»_38] can be found in the documentation.

Events

The events of all linked controllers can be collected and displayed centrally in an event list [>_1166]. This
function also results from the engineering in the PLC and does not require any further configuration in the
HMI.
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Trending

In addition, the generic design makes it possible to implement various trend functions without having to
configure them separately for the HMI.

o
1 For more information, see the documentation on Trending [P 55].

3.8.2 Trending

Trends can be used and managed in the HMI. The functions described here can only be used with the
generic functions [P _77] of TcHmiBa.

Trend collections

Displaying individual trend curves is often not sufficient, as they are difficult to compare in this way. For this
reason there is an option to create trend collections in order to compare the trend curves in a chart.

Configurator

The configurator can be opened via the menu in the Parameter window [»_1170] of a view and then only
displays objects from this level.

Acknowledge Inactive

Trend collections
Description | Miscellaneous objects - Tre New live trend
Description (Instance) Trend objects Trends
Instance [0 nz
Object Name | Smpl_Demo_Obj~~~Misc++Trnd
Object Mame (Instance) Trnd
Symbol Name Trnd
Symbol Path Tc3_BAZ_Test MAIN Misc.Trd
Tag

In addition, it can also be opened via the menu of ProjectNavigationTextual [P_1167].

Project Structure PLC1 Q E

Inst[]escnptmn " Mew trend collection I Trend collections I
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Creating trend collections

Trend collections are created with the configurator. After assigning a name, the trendable objects can be
added to the trend collection via the checkboxes.

New trend collection E =

=

Irend collection name: | Collection name. ..

L d

Referenced object for polling L || s=ay
Referenced object for polling : : 1 .
Referenced analog object for COV [ : .0 _
Referenced binary object for COV : "

Referenced multistate object for COV : : 3 _

The menu offers the option to select the objects to be displayed.

Mew trend collection

) Trendable objects g
Trend collection name: | Collection name... Trendable objects
{ Trend objects

« Trendable object: Displays all trendable objects (e.g. FB_BA AV).
* Trend object: Displays all trend objects (FB_BA_Trend).

A Trendable object must be assigned to a trend object for use in the trend. The state for this can be viewed
and also changed in the menu of the Parameter window [»_1170].

[ 5] A P
==

Mew live trend
Referring trend

If an assignment has not yet been made at the time of selection, this is done automatically by confirming the
query with OK.
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Confirm

Do you want to assign BaObject to next unused trend?

Subsequently, the trend can be activated directly with OK.

You assigned BaObject "MAIN.Misc.PollAV' to a new trend which is not yet enabled. Do
you want to enable the trend?

Confirm

When the trend collection is complete, it will be available in the trend collection view after confirming the
dialog.

Observing trend collections
The created trend collections can be viewed and added in the trend collection view.

This can be called up in two ways.

1. By calling the function OpenTrendCollectionView [»_1258].
2. From the ProjectNavigationTextual [>_1167].

Project Structure PLC1 Q

:Inst[lescriptiun nl Mew trend collection l Trend collections

When the dialog is opened for the first time, an overview appears. A trend collection can be selected from it
and then displayed in a Trend Control [»_1175].
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Trend colle Select trend collection

MyCollection
MyCollection2

MyCollection3

MyCollection

Additional trend collections can be added via the menu.

Further actions are available in the menu for managing the trend collection.

* Remove collection from view: Removes the trend collection in the active tab from the view (it will not
be deleted).

+ Edit collection: Opens the configurator to edit the trend collection in the active tab.
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* New trend collection: Creates a new trend collection. At this point, all objects of the project structure
are displayed. The first call may therefore take some time.

» Delete collection: Opens the trend collection view. The selected trend collection is permanently
deleted.

Live Trends

If the behavior of a value is to be observed only briefly and not assigned to a trend object, it is possible to
create a live trend via the menu of the object in the Parameter window [P _1170].

This action is only available if the object itself is trendable (e.g. FB BA MV [» 237]) or is a view with trendable
objects.

IS B ] VA D

Mew trend collection

Trend collections

iscellan ) e obj... -
Mew live tremd I |

After pressing the button, the live trend opens, which records either only one trendable object or all trendable
objects of the view in a FIFO memory. The functions in the menu are similar to those of the Trend Control

[»_1175].

Loss of data
When the window is closed, the recorded data is lost.

Online Trend | Samples - Demonstration - Objects -—- Miscellane =4

Cursor
- 100% 4 3°C = = = = = = = = =
80% -
2°C
60% -
40%
1°C <
1 20%
L
N 3
4 0%l orc L ——— .

14:115BE1 11541 13581 13581 230061 29081 21081 23361 23081 29740 2181 291 2:16
10.4. 2083 AT, TR, AR AR, A0, NP4 AP, AP, AR, AR 004, 2021

. I
Oft

The menu contains two additional actions:

* Reset: Deletes all recorded values.
» Pause: Pauses the recording of new values.
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3.8.3 Feedback

In some TcHmiBa controls [»_1122] a so-called feedback is used.

The feedback should help to be able to give the user a feedback, if a BV is written, but the confirmation
(feedback) of the PLC is still pending, for example.

Accordingly, the TcHmiBa controls always display only the feedback value (e.g. StateFeedback of the
Checkbox), which ensures that the current value is always displayed in the HMI.

d Changing the value of State has no effect on the display in the HMI, as only the value of
1 StateFeedback is displayed.

Procedure

The procedure using the example of the checkbox [»_1135] is as follows:

Inactive

1. Write value by marking the checkbox
2. Value is written to the State symbol
3. Display of the loading animation

4. Response of the PLC:
Hiding the loading animation

I scve

There are only two possible outputs.
a. Value of symbol linked to StateFeedback changes to the same value written to State.
b. Value of StateFeedback does not change.

3.8.4 BaObject

The BaSite-Extension [»_1262] provides the TcHmi with the structure of the PLC in a special form. BaObjects
are created from this, which can then be linked to the BaObject attribute from the BA category of a TcHmiBa
control [P_1122].

Create binding

Call up the action to create Binding from the menu.

4 BA
BaObject i
Reset
4 Layout
Left 3 Create data binding... |,
Create function binding
Top 8

Select symbol.
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Select value for GlobalTextualMavigation.BaObject *

Quick search... P

Server symbols  Internal symbaols  Localizations  Themed Resources  Mapped symbols  Controls

MName Value Datatype Use mapping Mapped from Comment
4 {7 BaSite
P 4 BaSite.EventHistory ohject EventHistory
b #3 BaSite.Events object Events
4 43 |FPOT S BA.IFPO |:| IFPOT
B BA.IFPO1 ProjectStructure ||

I Settings

P Symbol expression

Refresh Collapse All 2 I oK | Cancel

Symbol is assigned.

4 BA

BaOhbject = IFPO1:Top -

BaObject

A BaObject is the representation of an object from the project structure [P 38] of a PLC based on TF8040.
The TcHmiBa controls generically use the data and functions from the BaObjects that they need for their
work.

o
1 Further information can be found in the BaObject handling [»_1227] documentation.

3.8.5 BaTemplate

TcHmiBa templates are TcHmiBa controls [P_1122] that directly represent a TF8040 standard PLC template in
the TcHmi.

BaTemplateDescription

TcHmiBa templates are available for almost all TF8040 standard PLC templates. The scope of functions

includes a validation of the linked BaObject [P_60] using the BaTemplateDescription. It defines the symbol
names including hierarchy in the delivery state, which a TcHmiBa template requires in BaObject.

In case of changed symbol names [P_1229], due to project specific peculiarities, the new name can be
communicated to the TcHmiBa template via the attribute BaTemplateDescription from the BA category.

The default values of the BaTemplateDescription, as well as the expected data types can be found in the
tooltip of the dialog for setting the BaTemplateDescription.
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Editing object of type tchmiframework®/definitions/ TcHmi. BuildingAut...

Properties

4 General

Feedback

The feedback of the motor. (Default: Fdb, DataType:
Analog)

Feedback String

Cancel

o
1 Further information can be found in the BaTemplate handling [P 1227] documentation.

Using nested BaObjects

If the BaObijects, e.g. for the command of a motor, are not on the level provided by default, but in a lower
level, these nested objects can be accessed with the following syntax.

MyView: :Motor: :Cmd

3.8.6 Balnterface

TcHmiBa controls [P_1122] that support the Balnterface can also be used without the BaSite and TF8040 PLC
templates. Functionality and behavior may vary.

1 For more information, see the documentation for BalnterfaceHandler [»_1245].

Use

The Balnterface attribute from the BaData category requires a TcHmi symbol.

Without specification of structure and content by a TF8040 PLC template, the assignment of the variables for
the control must be done via the attribute BalnterfaceSymbolNames from the category BaData.

Sample

Explanation using the sample of a self-created PLC function block FB_SimpleLight for toggling a light. The
state-variable bState is stored in a structure.

FUNCTION BLOCK FB SimpleLight
VAR INPUT

bToggle : BOOL;
END_ VAR
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VAR OUTPUT
stFeedback : LightFeedback;
END VAR

This is to be used by the TcHmiBa control Light [>_1203].

For this purpose, the symbol of the function block is transferred to the Balnterface attribute and then the
variables are assigned via the BalnterfaceSymbolNames attribute.

4 BaData
Balnterface I PLCT.MAIN. fhSimpleLight ball
OperationState -

.
BalnterfaceSymbolNames  (Object)

4 General

Mame

Initialize Light

Command Toggle bToggle u
Feedback light on stFeedback::b5tate =

Operation State
Reset Manual
Command Brightness
Feedback Brightness

Command Temperature

0 e = e =

Feedback Ternperature

Using nested symbols

Nested symbols can be accessed with the following syntax.

stFeedback: :bState
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4 Tutorials

Below are some tutorials to help you get started with TF8040.
Getting started

PLC

Creating a TwinCAT PLC project [»_64].

HMI

Creating a TcHmiBa project [»_71].

Video tutorials

Getting started with TF8040 is made even easier with a series of video tutorials. The videos are available on
the Beckhoff website.

Filter: Industry -> Building automation

4.1 PLC

Chapter with instructions for programming PLC applications.

411 Starting a project

This chapter describes how to start a project.

Procedure

The procedure described here includes all settings that are relevant for a functioning project.

When using the TF8040 PLC project templates [P _693] individual steps are already prepared
accordingly.

Updating the runtime

If the runtime on the target device is not up-to-date, it should be updated accordingly:
XAR

Install current XAR on full Windows systems.

Image

Install current image on the other systems (e.g. Windows Compact 7).

Creating a TwinCAT project
* Create new Solution.
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E‘J Start Page - Microsoft Visual Studic
File | Edit View  Project Debug TwinCAT  TwinSAFE PLC  Team  Scope Tools  Test  An:

Mew » {3 Project.. Ctrl+ Shift+ N
Open * | " File.. Ctrl+N
@  Start Page Project From Existing Code..,

Close

Close Solution |-I Twin€CAT R

Mew Project

P Recent Sort by: | Default -] &t Searc

4 |nstalled Tvm
,i TwinCAT XAE Project (XML format) TwinCAT Projects yp

b Wisual C# Twir
b Wisual Basic Con

p Qther Project Types

b TwinCAT Measurement
TwinCAT Projects
TwinCAT PLC

Adding a PLC project
+ Add matching PLC project template [P 693]:

Search Solution Explorer (Ctrl+ Q) e

fad Solution "TwinCAT Project2' (1 project)
4 o] TwinCAT Project2

B SYSTEM
= *ﬂ Add New ltem... Ins
= W - i
IETIN EM... I+ +
0 Add Existing It Shift+Alt+ A
Add Project from Socurce Control..,
Add Mew Item - TwinCAT Project] ? x
4 Installed Sort by: | Default -] Search (Ctrl+E) p-
PR Plc Template [ .
ﬂ Standard PLC Project Plc Templates Type: Plc Templates
TFE040 b Creates a new TwinCAT PLC project
b Online m Empty PLC Project Plc Templates containing a task and a program.
Choose Target System

» To proceed with the project settings, you must first select a controller as the target system.

ﬂ MyFirst TFB0M0 - Microsoft Visual Studic
File Edit View Project Build Debug TwinCAT  TwinSAFE PLC  Teamm  5cope  Tools Test Analyze  Window

i @-0|tH-1-2 | | - | Release ~ | TwinCAT RT (x64) - B Attach.. -
¢ Build 402417 (Loaded) - - i iy || @ \ @|[@]7. & | myFirstTreoa0 - [<Local> -

Solution Explorer
@ o-a| L=
Search Solution Explorer (Ctrl+a) P~
fad Solution 'MyFirstTF2040' (1 project)
4 o] MyFirstTFS040
bl SYSTEM
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TwinCAT BT (x6d) + P Anfiigen... =

Projekt2 - (CP-3399EE =
7 x < Lokal>
|CP-3899FE (172.18.233.1.1) I
CX-359A41DA (5.57.161.218.1.1)
o

1 For more information refer to the chapter Choose Target System.

Project settings

After the target system is selected, you can proceed with the project settings.
System

Real-time

fa] Solution 'MyFirst TFR040' (1
4 gl MyFirstTF8040
4 ([ SYSTEM
¥ License

4 | @ Real-Time
/0 Idle Task
4 % Tasks

[Z1 PlcTask
=t= Routes
¥n Type System
[88] TcCOM Objects

» Reading the existing hardware configuration:

Settings  Online  Priorities  C++ Debugger

Router Memaony Global Task Config
Corfigured Size [MB]: |2'|]'|]' = Maximal Stack Size [KB] G4KB w

Allocated # Available: 200 7 199

Awvailable Cores

Shared / lsolated: |4 = |0 = | Read from Target Set on Target
Core RT-Core Base Time Cc
- _ _ . . . -

» Selecting a core:

If there are several cores to choose from, the last core is recommended, since the load generated by the
operating system tends to be small there.
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Awailable Cores

Shared / Isolated: l4 [0 3| | ReadfomTargst | |  Seton Target
Core RT-Care Base Time | Core Limit La
0 I_ |

1 [~ ~|
2 [~ ~|
E

| |Default  1ms  *|20% (n

3
Do not use isolated cores.

» Configuring the router memory
The memory should generally be set to 200 MB:
Seftings  Online  Priorties  C++ Debugger

Router Memary
Corfigured Size [MB]: |2'D'|]

Allocated / Available: 32/N

.

([
1 A restart of the operating system (on the target device) is required to apply the setting.

Tasks
fa] Solution 'MyFirst TFR04D' (1 project)
4 ol MyFirstTF8040
4 | SYSTEM
é, License
4 ) Real-Time

% 10 Idle Task
4| B Tasks

|31 PlcTask
== Routes
¥n Type System
[&8] TcCOM Objects

Settings for the PLC task:
* Recommended cycle time: 45 ms

Task  Onlne Parameter (Onling)  Add Symbe

Mame: | PlcTask |
Auto start
[ ] Auto Priority Management
Pricrity: |2'|] Ii"
Cycle ticks: |45 Ii” |451IH] | ms
Start tick (modula): 0 K

|_| Cenarsta immd 1indata
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PLC

o
1 The settings described below are not necessary if a PLC project template [P 693] is used.

Libraries

If no template is used, the following libraries must be added to the PLC project.
* Tc3 BA2 Common
* Tc3 BACnetRev14

. Tc3_BA2

I = | o~ d @ | ﬁ|E| 5 Add library | # Delete library | 55 Details | 5] Placeholders mLibraryrepository
Search Solution Explorer (Ctrl+a) 2 - f MName MNamespace Effective versior
&7 Solution 'MyFirstTF040' (1 project) Tc2 Standard =Tc2 Standard. * (Beckhoff Automation GmbHY Tc2 Standard 3.3.3.0
4 “i MyFirst TFS040 + Tc2_System = Tc2_System, * (Beckhoff Automation GmbH) Tc2_System 3.4.24.0
b ﬂ SYSTEM + Tc3_Module = Te3_Module, * (Beckhoff Automation GmbH) Tc3_Module 3.3.21.0
4 O
4
4 ] FirstTFB040 Project
I [ External Types
B .oj|References
3 DUTs
Add Library x
ba2 g = |3
Match Library
Tc3_BA2
Tc3_BAZ_Common
OBSOLETE_VISU_ReadMe Tc2_BAChetRev12
Advanced... T, Cancel
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[ External Types
F References

2 Tc2_MDP |
A3 Tc2_Standard
A Te2_SUPS
A3 Te2_System
A2 Te2_Utilities
A Te3_BAZ
+3J Tc3_BA2 Common
A3 Te3_BACnetRevld
42 Ted_Module
Cd DUTs
[ GVL=
B POUs
b [d Templates
[ Ej PlcTask (PlcTask)

In the standard PLC-BA template [» 693] all necessary libraries are already loaded automatically.

/10

The procedure proposed here refers to the steps required to make the TF8040 function operational in
combination with BACnet on the desired hardware.

o
1 Further steps for setting up the hardware are not be discussed in detail here.

BACNet
« Add BACnet device:
y ?E l
%
b ﬁj Mappings id  Add Mew ltem... Ins
0 Add Existing ltem... Shift+Alt+A

Insert Device

-=% EtherCAT

N Ethernet

AL BAChet

B C Crict IF Device
o LLERE BAChet MS/TP Device
552 Beckhoff Hardware

- Miscellaneous

Type:

» Select the appropriate network adapter:

The adapter is set in the BACnet device under the Adapter tab:

TF8040 Version: 1.14.0
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QE-[o-a|p-=
Search Selution Explorer (Ctrl+ )

] Solution 'TwinCAT Project6' (1 project)
4 o] TWinCAT Project6
b (@ SYSTEM
b PLC
4 /0
4 4% Devices
4 "7° Device 1 (BACnet IP)
=% Image
3 Inputs
W Outputs
b Ei Beckhoff_1445709 (BACnet Server)
4 §* Mappings
@ 15P100 Instance - Device 1 (BACnet IP)

 Linking the BACnet adapter with the AMS NetID:

TwinCAT Projecth 7 2

General Adapter Settings BBMD  Diagnosis

(®) Metwork Adapter
(® 05 (NDIS) QO PCl

[Ethemet 2 (TwinCAT-Intel PCI Ethemet Adapter (Gigabit)) |

(O DPRAM

Description:

Device Name: |\DEVICE\{DB5261M-F4D5~4FBF-EM?-?A91 B2ACOSBE} |

MAC Adg : :
Device Found At X
IP Addre:
[none] | oK |
Ethernet [TwinCAT-Intel PCI Ethernet Adapter [Gigabit) #2
E therh CAT-Intel PCI Ethernet Adapter [Gigabit]] Cancel
() Adapt ® Unused

1 This step is only possible once the project has been compiled without errors.

4 &0

4 "L Devices
4 " Device 1 (BACnet IP)
j: Image
F Inputs

#| Device Status

B Cutputs
= ﬁj Mappings

M | Change Link...

. Clear Link(s)

Selection of the BACnet adapter to be used:

B Attach Variable AmsMetld (Input)

* Adding the BACnet server:

4 F o B

4 "L Devices

0.0, ARRAY [0.5] OF BYTE [£.0]

%9 | Add New ltem...

=8 image Ins
P Inputs 'O Add Existing ltem... Shift+Alt+A
Insert TcCom Object
Search: | | Mame: Obje
Tvpe: EI--@ Beckhoff Automation GmbH
=-E5 BAChet Modules
el :B.AChet Server [Module]
-F5 BAChet Client [Moduls]
License

TwinCAT 3 standard licenses are tied to a unique system ID of a TwinCAT 3 license dongle (or IPC).
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Standard licenses are chargeable: The license price depends on the hardware platform level.

More detailed information is described in the information system (see Licensing).
» Determine the license status.

» To startit is possible to activate a trial license. This unlocks all functions for 7 days.

Adapt the PLC template

Adapt the used PLC project template [P 693] according to the recommended procedure [P 693].

Continue

The PLC project is now set up and project planning can be started.

4.2 HMI

Chapter with instructions for creating an HMI project.

421 Starting a project

Description

The following section describes how to create and start a TcHmiBa project.

o
1 By using TcHmiBa project templates [P 1275] individual steps can already be prepared accordingly.

Procedure

Installing the TwinCAT 3 HMI

For the creation of TcHmiBa projects the TwinCAT 3 HMI Engineering is required. Note the system
requirements.

[
1 Further information can be found in the documentation for TwinCAT 3 HMI (TE2000).

After installation, the project template for a standard HMI should be available in all development
environments selected during setup (TcXaeShell, Visual Studio 2019, etc.).

TwinCAT 3

Recent Open

Today

Open Project/ Solution

1 TcHmiProject.sin New prc}ject

C:h\Users\DanielN\Downloads\ TeHmiProject]

|1 TeHmiBaProjectl.sln 3 Mew TwinCAT Project...
C:h\Users\DanielNYDownloads\ TeHmiBaProjectl New Measurement Project...
Thi Mew TwinCAT HMI Project...
his week =
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Installing TF8040

To use TcHmiBa projects, the TcHmi and TF8040 must be installed. Among other things, the TF8040 setup
includes the NuGet packages, which will be discussed in more detail later.

Create a new TcHmi project

Create a new TwinCAT HMI project on the start page or via File > New > Project under the category
TwinCAT HMI.

During project creation there may be a Windows security alert because the engineering server is accessing
the network. Please allow the access request accordingly.

i Windows Security Alert >

Windows Defender Firewall has blocked some features of this

S

Windows Defender Firewall has blocked some features of TcXaeShell Application on all public and
private networks,

@ Mame: Tckaeshell Application
Publisher: Beckhoff

Path: C:\program files (x88)\bedkhoffitcxaeshelicommaon7jde
Vtowaeshel exe

Allow TcXaeShell Application to communicate on these networks:
Domain networks, such as a workplace network

Private networks, such as my home or work netwark

[ ]Public networks, such as those in airports and coffee shops {not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewall?

Gg.]luw BCCESS Cancel

The created project should now have the following structure:

fa] Solution TeHmiProject1' (1 project)
4[] TeHmiProjecti

P E Server

b Properties

4 % References
B Beckhoff. TwinCAT.HMI. Controls
B Beckhoff. Twin CAT.HMI.Framework
a Beckhoff. TwinCAT.HMI.Functions
Imports
%5 Themes

Fonts

Images

KeyboardLayouts

h A =

Localization
tat Desktop.view
s packages.config
b IT tsconfigtpljson
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Installing NuGet packages

Specific controls for building automation are not included in the standard scope of the TcHmi toolbox.

To be able to use them in the created project, the NuGet package Beckhoff.TwinCAT.HMI.Controls must
be installed. The procedure for doing this is as follows:

* Open the NuGet package management
fa] Solution ‘TeHmiProjectl’ (1 project)
4 [ TcHmiProject1

] E Server

b Properties

[ Refereng

b ¥ Imports Publish to TwinCAT HMI Server...
b %4 Themes | B Manage NuGet Packages... I}
b Fonts Scopeto This
[ Images : ) ]
b Keyboari B¢  Mew Selution Explorer View
[ Localizat Add Reference...
far Desktop.view

i packages.config
b LT tsconfigtpljson

The correct package source TwinCAT Building Automation must be selected in the top right
corner of the Package Manager.

The selection is only available if TF8040 including the TcHmi option (standard) has been installed.

Browse Installed Updates

NuGet Package Manager: TcHmiBaProject1

Search (Ctrl+L) PG l:‘ Include prerelease Package source:

TwinCAT Building Automation ~ | £#

 Install Beckhoff. TwinCAT.HMI.BA.Controls
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'e Beckhoff TwinCAT.HMI.BA.Controls

Version:  Latest stable. = - Install

@: Options

Description

Controls for building automation HMIs,

Version:

Owner(s): Beckhoff Autornation
Author(s): Beckhoff Autornation
License: View License

Date published:

Project URL: https://infosys.beckhoff.com/english.php?content=../
content/ 103348040 tc3 buildingautomation/index.html

Tags: Beckhoff TwinCAT HMI TeHmi Contrels Control BA
BaControls TcHmiBa TeHmiBaControls

Dependencies

native, Version=v1.12,Profile=tchmi

Beckhoff. Twin CAT.HMI.Controls (== E)
Beckhoff. Twin CAT.HMI.Framework (== )]
Beckhoff, Twin CAT.HMI.BA.Framework (> = ]
Beckhoff. TwinCAT.HMI.BA.lcons (= 72 7)

The packages Beckhoff. TwinCAT.HMI.BA.Framework [»_1242] and Beckhoff. TwinCAT.HMI.BA.Icons [»_1231] are
also installed during the installation.

After installing the NuGet packages, the project tree should look like this.
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fa] Solution TeHmiProject1' (1 project)
4[] TeHmiProjecti

P E Server

b Properties

4 % References
B Beckhoff. TwinCAT.HMI.BA.Controls
B Beckhoff Twin CAT.HMI.BA.Framework
a Beckhoff TwinCAT.HMI.BA.lcons
a Beckhoff. TwinCAT.HMI. Controls
B Beckhoff. TwinCAT.HMI.Framework
B Beckhoff Twin CAT.HMI.Functions
Imports
%5 Themes

Fonts

Images

KeyboardLayouts

VWY VYW

Lecalization
fat Desktop.view
i packages.config
b LT tsconfigtpljson

If the Desktop.view and the toolbox are open, the following controls should now be available:
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4 BA | Building General

k
=

B

S

GFEFEHEMARABEIIN »

Pointer
BuildingInformation
Legend
WeatherStation

BA | Commen

Painter
BulletPointList
Button
Calendar
Checkbox
ColorPicker
Combobox
DateTirmeField
lcan

InputBox
ManualOverride

ManualOverrideBinary

Further information can be found in the respective documentation [P_1122] of the individual controls.

Paginator
2% Scale
mm  Slider
TabWindow
A Textblock
] Uilcon
I Common
I Systermn
4 BA | Plants
k  Pointer
@ Cooler
II‘ Damper
@ ErcPlate
@ ErcRotation
7] HeatingCircuit
@ Muotor
|z PreHeater
@ Pump
@  SensorAnalog
¥ Valve
E] vav
I Shapes
4 BA | Management
k  Pointer
=f  Eventlist
"= ProjectNavigationTextual
@  Schedule
= Trend
4 BA | Room Automation
k  Pointer
& HeatingCocling
0 Light
ReomControl
B Sunblind
[-D Window
[
Use

The available controls can be used to create visualizations as well as UserControls. The usage thus
corresponds to the standard controls of the TcHmi.
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Generic functions

If you want to use the TF8040 as a complete solution with all the advantages during engineering, please
continue with the chapter Generic functions [P _77].

4.2.2 Generic HMI

Description

The following describes how the generic functionalities of TcHmiBa are used to minimize the development
work for the HMI. As a prerequisite, see the chapter Starting a project [P 71].

Procedure

Please note the system requirements [»_1121] of the BaSite-Extension.

Furthermore, a PLC is required that was created with the libraries from TF8040 and is already active.

o
1 Description of required terms [P 32].

Preparing the server
Before starting to create the visualization with generic functions, the server must be prepared.
Installation BaSite-Extension

To support the generic functionalities it is necessary to install the NuGet package
Beckhoff.TwinCAT.HMI.BA.BaSite [»_1262].

Browse Installed Updates NuGet Package Manager: TcHmiBaProject1
Search (Ctrl+L) £ = & [ Include prerelease Package source: || TwinCAT Building Automation ~ | ol

a Beckhoff. TwinCAT.HMI.BA.BaSite

e Beckhoff.TwinCAT.HMI.BA.BaSite by Beckhoff Automation =n
TwinCAT HMI is a development environment for web-based HMIs (Human Machine Interfaces). This
packages provides an extension for the TwinCAT HMI Server that communicates with the SiteApi. Version: §011 v| Install
y Beckhoff.TwinCAT.HMI.BA.Controls by Beckhoff Automation (4]
Controls for building automation HMs, l’\j) Options
Beckhoff. TwinCAT.HMI.BA.Framework by Eeckhoff Automation o Description
Framework for building autemation HMls, TwinCAT HMI is a development environment for web-based
HMIs (Human Machine Interfaces). This packages provides an
extension for the TwinCAT HMI Server that communicates
‘ Beckhoff TwinCAT.HMI.BA.Icons by Beckhoff Automation o with the SiteApi.
Several icons for building automation HMIs. Version:
Owner(s): Beckhoff Automation
Author(s): Beckhoff Automation
License: View License

Date published: Friday, February 3, 2023 (2/3/2023)

Project URL: https://infesys.beckhoff.de/content/ 1033/
te2000_tc3_hmi_engineering/index.html

Tags: Beckhoff TwinCAT HMI TeHmi Server
Extension BA TcHmiBa BaSiteExtension
BaSite TFE040

Dependencies

No dependencies

After installation the project tree should look like this:
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fa] Sclution 'TeHmiBaProject1' (1 project)
4 [ TcHmiBaProject1
4 E Server
P {} ADS
4 7] BaSite
&T BaSite.Config.default.json
IT BaSite.Config.remote.json

FT BaSite.Storage.json
B {} TeHmiSry
b J Properties
4 % References
‘a Beckhoff TwinCAT.HMI.BA.BaSite
¢ Beckhoff. TwinCAT.HMIBA.Controls
B Beckhoff. TwinCAT.HMI.BA.Framework
a Beckhoff TwinCAT.HMI.BA.lcons
a Beckhoff. TwinCAT.HMI.Controls
a Beckhoff. TwinCAT.HMI.Framework
B Beckhoff. TwinCAT.HMI.Functions
a Beckhoff Twin CAT.HMI.ResponsiveMavigation
Imports

=

an
e

Themes

Content

Fonts

Images
KeyboardLayouts

VWV V" " VW W

Localization

@ Desktop.view
=5 packages.config
b LT tsconfigtpljson
Configuration BaSite-Extension

Open the configuration page of the BaSite-Extension.

fa] Solution TeHmiBaProject]' (1 project)
4 [ TcHmiBaProject1

F m Server

()} ADS

b} Te Activate Extension

B Prope @ Deactivate Extension

b ¥4 Refer ¢* Open Working Directory in File Explorer
B ¥ Impo

[

an

=5 Therr

Configure Extension m

In the opened window all settings for the BaSite-Extension can be made.
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TwinCAT HMI Server Configuration + X

ADS Publish Configuration: | default = | Manage Configurations...
TeHmisre

General Diagnostics User management
Log Interval 2000

nizrvzl for resding BaVariables., Can be zet for
specific remote configuration.

> O Event settings

Settings for handling events.. Can be set for specific remote configuration

? Runtimes
An ADS connection is established 1o all enabled

runtimes., Can be set for specfic remote configuration.

(]
For more information about configuration and functions, see the server extension documentation

> 1262].

IFPO1 is created by default in the Runtimes entry.

Enter the respective data for the active PLC at AmsNetld and Port.
Enter the respective details for the active PLC at AmsNetld and Port.

o
1 No change of the settings is required if the PLC is running locally on the development computer.

Afterwards the runtime has to be activated and the dialog has to be confirmed.

A Runtimes
An ADS connection is established to all enabled nuntimes., Can be set for specific remote configuration.

v O |FPO1 £ X
Enabled 1. krue -
Amshetld
Part 251
Add

T

Now in the TwinCAT HMI Configuration the PLC should have been successfully created in the server
extension.
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TwinCAT HMI | TwinSAFE  PLC  Team  Scope  Extras  Fenster  Hilfe
€ Publish to TwinCAT HMI Server...

Start TwinCAT HMI Server
B}  CodeBehind Sort Order and Theme Assignment..,

5

i

Show all missing files...

Clear Error List

Windows k
About TwinCAT HMI

I

TwinCAT HMI Live-View
TwinCAT HMI Gallery Explorer
TwinCAT HMI Docurmnent Outline
TwinCAT HMI Server Configuration
TwinCAT HMI Cenfiguration

To & W [0 RO

The runtime is then listed at All Symbols in the opened window.

TwinCAT HMI Configuration

O =]l R fj’... B Enter a search term...

4 Server Symbols Mame Datatype Mapped to
= All Symbols P {3 ADS object
o= Mapped Symbols 4 (3 BaSite ohject
@ Internal 5ymbols P #2 EventHistory ohject BaSite.EventHistory
Y Localizations P #2 Events object BaSite. Events
..+ Themed Resources [P 4 iFPD1 2/definit IFPOT

4 Data types
£ Global Events
7o Functions
4 Users and Groups
pa Users
a2 Groups
3 Client Certificates
[»] Action Templates

d If no HMI project is selected in the project tree, the display in the TwinCAT HMI Configuration

remains empty.

A mapping for the runtime has also been created already. The mapping is listed under Mapped Symbols.
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TwinCAT HMI Cenfiguration

¢ [ o] “' [ I Enter a search term...

- Server Symbols Mame Value Datatype | Use mapping | Persist Map
B Al Symbols 4 {7 BaSite
b #3 BaSite EventHistory ohject EventHistory
@ Internal Symbols P # BaSite Events object [+] Events
Y Localizations [> 45 iFp01 S| BA.IFPOT O 1 0t |

:.+ Themed Resources
T Data types
£ Global Events
7 Functions
4 Users and Groups
ay Users
a2 Groups
e Client Certificates
|»| Action Templates

o
1 Note the requirements for the necessary mappings [P_1264] for the generic functionalities.

The configuration of the server is now complete.

Using generic controls

The generic controls can only be used with the BaSite-Extension. A small selection is briefly described
below.

o
1 Further information can be found in the respective documentation of the individual controls.

Project navigation

The quickest way to get started with the HMI is to use the ProjectNavigationTextual control. It is located in
the BA | General category of the toolbox. If the control was placed on the Desktop.view, it should look like
this:
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Desktop.view™ + X

a

BECKHOFF

lIZ!IZI

ProjectMavigationTextua

View name

0 Cl
g 5
] =
1 O 0 e
Sl :
= 600px
Open the Properties window.
File Edit | View | Project Build Debug TwinCAT  Twi
o - ]  Solution Explorer Ctrl+Alt+L -
= Build 4022 va Team Explorer Ctrl+#, Ctrl+M
_ = Bookmark Window Ctrl+ K, Ctri+W
Solution Exp
f:& f'o Error List Ctrl+*, E
utput tri+Alt+
[& Outp Ctrl+ Alt+0
Search Solut ]
B Task List Ctrl+ ™, T
fa] Solutio] 20 o Crl+ Alt+X
4 [E] TeH
otifications tri+W,
i @ Y Notificati Ctrl+W, N
[ Find Results ]
4 5 Other Windows k
Toolbars ]
: : Full 5creen Shift+Alt+Enter
ooy All Windows Shift+Alt+ M
b f & Navigate Backward Ctrl+-
b. L
- Mavigate Forward Ctrl+5Shift+-
b Mext Task
[ Previous Task
E y 2 Properties Window F4
b Property Pages Shift+F4
. W o W R S
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Properties * 1 X
Identifier  GlobalTextualMavigation P AR 2N

Type  TeHmiBuildingAutomation. Controls.ProjectMavigation Textual

Search Properties pel
Arrange by: Category ™

4 Colors
BackgroundColor :
BorderColor Theme
= o L] (o
4 BA
BaObject Jx b
4 Layout
Left 0 px v | m
Top 0 px v =
Right 0 px v =
Bottom 0 px v =
Width px -
Height px -
W
4 Commen
BallsedTitle InstDescription -
b
» Border

¥ Background lmage

d The content of the Properties window always depends on the current selection. To see the

properties of the project navigation, the control must be selected on the Desktop.view.

If the attribute BaObject is linked to the project structure (Top node) of the runtime, this control can be used
to navigate through the entire project structure.

4 BA
BaObject f
Reset
4 Layout
Left 2 Create data binding... |,
Create function binding b
Top g —T
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Select value for GlobalTextualMavigation.BaObject *

Quick search... P

Server symbols  Internal symbaols  Localizations  Themed Resources  Mapped symbols  Controls

MName Value Datatype Use mapping Mapped from Comment
4 {7 BaSite
P 4 BaSite.EventHistory ohject EventHistory
b #3 BaSite.Events object Events
4 43 |FPOT S BA.IFPO |:| IFPOT
B BA.IFPO1 ProjectStructure ||

I Settings

P Symbol expression

Refresh Collapse All 2 I oK | Cancel

4 BA

BaObject = IFPO1:Top balll

fa] Solution TcHmiProjectl’ (1 project)
4 [ TcHmiProject1
F m Server

b Properties

b %9 References

b ¥ Imports

%3 Themes

[ Fonts

= Images

4 KeyboardLayouts
= Localization

@ Desktop.view
i% packages.config € Open
b £T tsconfig.tpljson Open With...

Scope to This

Mew Solution Explorer View

Cut Crl+X
Copy Ctrl+C
Delete Del

Rename

Properties Alt+Enter

Bl Y [ X &3 &

Show in Live-View...
Publish this to TwinCAT HMI Server...

Set as Start View

The Live-View should now look like this:
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TwinCAT HMI Live-View * 0O x
Project: |Tchiiject'I -| G # M a2 | g & | 98 "3 Google Chrome =

Project Structure PLC1

] LA

Uilcon

The Uilcon [P_1159] can be used for various applications. It is also located in the BA | General category of the
toolbox.

Like all controls from TcHmiBa, the Uilcon has the attribute BaObject. Any BaView or any BaObject can be
linked to this. Again, the ProjectStructure of the runtime (see above) serves as an example.

In Live View, the Uilcon then looks like this:

&

It displays the active events of the linked view/object and enables opening of a window that contains the
generic navigation from above.
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* Project Structure PLC1

g

The same functionalities are thus available from this window.
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5 Examples

Examples of all features from TF8040.

Downloads

» TF8040 https://infosys.beckhoff.com/content/1033/TF8040 TC3 BuildingAutomation/Resources/

18733784075.zip
Contains

o Samples of PLC (templates [»_96])
o Samples of HMI (concept [»_88], templates [P 94])

Configuration

PLC

Individual settings within the TF8040-Concept-Samples-PLC-Solution must be adapted to the hardware
used.

The settings affect the Project settings and the 1/0.

o
1 All necessary steps are described in Starting a project [ 64].

Individual settings that have already been made do not need to be taken into account any further.

HMI

Preparing the PLC
To run the HMI, the PLC must be configured and started.

Installing the TwinCAT HMI

To load the sample project, the TwinCAT 3 HMI Engineering must first be downloaded and installed.

d Further information on the required steps can be found in the documentation for the TwinCAT 3 HMI
1 Engineering in the section [nstallation.

Download

Once the PLC is activated and running, the sample solution can be opened.

License development system

In order for the HMI samples to be executable, the TC3 HMI server license of the TF2000 must be licensed
on the target system.

Server configuration

No further configuration is necessary if the runtime is activated on the PC on which the HMI project is also
started.

If not, the configuration must be adjusted. The procedure for this is described in the tutorial Generic HMI
7.
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([
1 Please note the general comments.

Further information
e PLC programming [P 98]

5.1 Concept examples

The samples in this package show the concept of TF8040 on the part of the PLC and HMI.

The chapter presents the approaches for creating a TF8040 project. Different BaObject types and the
procedure for implementing an HMI are also shown.

The samples reference the downloads [P _87].

511 HMI
Explanation of the sample projectTF8040-Concept-Samples-HMI.
o
For more information on the required steps, refer to the sample documentation in the HMI [» 87]
section.
Contents

The individual sample pages of the project are described below. It is advisable to open the live view in order
to be able to follow the execution more easily.
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fa] Projektmappe "TeHmiProject1” (Projekt 1) ]
4 [E] TcHmiProject1 1
] ProjectMavigatior
4 E Server -
b Properties =
b %9 References =]
b ¥ Imports ]
b %5 Themes 7
4 Fonts i
[ Images .
4 KeyboardLayouts
4 Localization .
Desktop.view -
ecktop.view | & Offnen
5 packages.confi B _
b LT tsconfigtpljso Offnen mit...
Ansicht auf dieses Element beschrinken
Meue Projektmappen-Explorer-Ansicht
H#  Ausschneiden Strg+X
H Kopieren Strg+C
X Laschen Entf
Urnbenennen
ﬁ Eigenschaften Alt+Eingabe
g g
Cal  Show in Live-View...
Publish this to TwinCAT HMI Server...
Set as Start View
|
Header
The header is provided with various functions (from left to right).
BECKHOFF samples Projektnavigation spsencuest QA (D) @f oo h

* Logo

* Responsive navigation

» User settings and further information
* Event list

* Building information

» Qutdoor temperature

» Date and time

1 Further information on the functions can be found in the documentation for the header [» 1281].

Project navigation

The generic project navigation was defined as the start page of the visualization. The content of the Live-

View should look like this after the start:

TF8040 Version: 1.14.0
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TwinCAT HMI Live-View: TFB040 Samples HMI [TF8040 Samples HMI] B X
Project:  TFB040 Samples HMI -G & M a2 H | g & | =2 "® Google Chrome -

BECKHOFF samples Projektnavigation _systemguest \g @' Of oo 23

e |
PR

In the project navigation, you can navigate through the project structure and display the parameters of
individual views or objects.

o
For more information on project navigation, see the documentation for ProjectNavigationTextual

> 1167].

The following pages are located under the entry Content\Samples.

BasicComponents

This page displays all controls that are stored in the BA | Common toolbox category.

o
1 The controls are not linked to variables from the PLC.

Further information can be found in the documentation for controls [P _1122].
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Inactive o False I Inactivee Test test’ 0.0000°C

Inactive False Inactive
Test test’ 0.00 *K
-100 100 -100 100
Entry 1 bl  Entry 1 :I:
0 0.000

| % | Fr15.4.2021,19:24:47  Fr15.4.2021, 19:24:47

[ & O %

BaObjects

O s S E—

On this page, a corresponding control is stored for each primitive data type (Analog, Binary and Multistate).

The controls are connected to objects from the PLC and the values are written to the PLC and read again.

Samples - Demonstration - Objects --- General objects - A - Sample AV Setpoint 50.00°C | |
Samples - Demonstration - Objects --- General objects - A - Sample AV Display 50.00 % | |
Samples - Demonstration - Objects --- General objects - B - Sample BV Setpoint Ein

Samples - Demonstration - Objects --- General objects - B - Sample BV Display Ein

Samples - Demnonstration - Objects --- General objects - M - Sample MV Setpoint Stufe 1

Samples - Demonstration - Objects --- General objects - M - Sample MV Display Stufe 1

The following information is displayed per line:
» The Description of the object.
» The value of the object (writable or read-only).

+ Button to open the project navigation of the object (only one entry is visible, because single objects are
concerned).

Event

The simulation of the different event types is possible on this page.

TF8040 Version: 1.14.0 91



Examples BEGKHOFF

The respective event can be activated via the checkboxes and the behavior can be observed in the event list
below. A Uilcon to display the events is also positioned on the page. The view containing the sample events
is linked to both the event list and the Uilcon. Therefore, no events outside the view are displayed on this

page.

Alarm simple Disturbance simple Maintenance simple Notification simple Other simple a
oA
Alarm Di 8 standard Maintenance standard Notification standard (Other standard ] r-
- -
Alarm extended Disturbanice extended Maintenance extended ‘% [ .

] ] ] ol = WA
I T T T T

Trend
This page shows the trend control for displaying various trend curves.

In this case, the complete project structure was linked to the control. This filters the project structure for all
available trends and displays them. You can select and deselect trends on the right-hand side.

[ )
1 For more information, see the documentation on Trend [» 1175].

I 100% l: All series

80% -

60% -

20% -

07:34:00 07:3430 073500 07:35:30 07:36:00 07:36:30 07:37:00

164.2021 1642021 1642021 1642021 164.2021 1642021 16.4.2021
On
AN

Schedule

The schedule displays the current schedule and the weekly schedule. The Calendar tab contains the entries
from the linked calendar references and the local exceptions.

The buttons at the bottom of the page allow you to switch to other schedule types. In addition, the alignment
and accuracy of the schedule can be set.
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o
1 For more information, see the documentation on the Schedule [P 1171].

Schedule Multistate

Mon Apr 19 2021

Tue Apr 20 2021

Wed Apr 21 2021

Fri Apr 23 2021

Aktueller Zeitschaltplan

r r |
Analog J | Binary J | Multistate J Display mode: Horizontal Snap: 10
L L

RoomAutomation

The following list shows the available controls for room automation:

Control Description
Sunblind [» 1210] |Displays and controls the position and angle of a sunblind.
Light [» 12031 Displays and controls the brightness value of a lamp (dimmable or on / off).
HeatingCooling Displays and controls the air conditioning of a room.
[»_1200]
Window [ 1214] Shows and controls the position of a window (percentage or open/close).
RoomControl This control can combine all of the above controls.
[»_1206]
([

The controls are for demonstration purposes only and are therefore not linked to variables from the
PLC.
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O @ Fire alarm
r Q Q @ 0% Burglar alarm
0%10° 0% 21.0°C—200 0% Il I e alam
I R E———— Q& on
Maintenance
= - SN Q@ =
Storm alarm
] (9] R =] Bi= -
Opened off 1.0°C—=2 Closed E| Opened Sun protection
E‘ Opened Thermal automatic
|| |Q| | 2_22 | o = Opened
o 0%
_ 0 0 L Closed
C) R | 10 c=~2507C
C) | uoc-207
| - Ll
»»

R

ColorPicker

On this page, ColorPicker is shown in its different versions.

o
1 Further information can be found in the documentation for the ColorPicker [» 1137]

O

heyCircle

5.2 Template samples

The samples in this package are intended to show different templates in the PLC and HMI and how to use
them.

5.21 HMI
Explanation of the sample project TF8040 Template Samples HMI.

o
For more information on the required steps, refer to the sample documentation in the HMI [» 87]

section.
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Components

The individual sample pages of the project are described below.

d The open live view shows many errors. This is because objects in the PLC signal an error if no
1 physical inputs are connected.

Project navigation

The generic navigation [P_1167] is displayed on the content of this page.
Systems

Heating circuit

Displays a heating circuit.

1%
ol

Q) g
©

%

1
X
|

Ventilation and air-conditioning technology

100.0 %
0.0%

Displays a ventilation system.
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Room

Displays a sample room.

5.2.2 PLC

Explanation of the procedure for starting the sample project TF8040 Template Samples PLC and its
contents.

96 Version: 1.14.0 TF8040




BEGKHOFF Examples

Contents

The individual templates used in the project are described below.

Heating circuit

Use of the template FB BA HtgCirO1 [ 975].

FB_BA_H_HigCirl1
e0pMod
bRl=s
fSp—
bPu—
fulv—

Parameter...

Ventilation system

Use of the template FB BA AHU 1st 10 [ 810].
FB_BA_AHU 1st_10

Parameter...

Room sample

Use of the template FB_ BA RoomSample1 [P 931].
FB_BA_RoomSamplel

stFacade
sthrealighting
| Parameter...
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6 Programming

o
1 For new projects we strongly recommend to use the version 5 of TF8040!

6.1 PLC

6.1.1 General

General information about PLC programming with TwinCAT.
Offline

Regions

Different parameters are intended for different use cases.

For easier assignment, parameters are declared within the following regions:

Region Description
Fixed Parameters Parameter variables for configuration, which can be
adjusted for an initialization [P 264].

After an object has been initialized, the variable is no
longer designed for changes at runtime!

Variable parameters Parameter variables for configuration, which can be
adjusted arbitrarily (i.e. also at runtime).

Operational Parameters Parameter variables for operation, which can be
adjusted by the user as desired (i.e. also at runtime).

Fixed Variables To be considered by the application as the Fixed
Parameters region.

However, variables are only provided for the
integrator within the TwinCAT environment!

They are not accessible from clients (e.g. Site
Explorer [»_1285] or TcHmiBa [P_1120]).

Output-Properties Indicates variables that are not made externally
accessible by means of VAR_OUTPUT but by a
corresponding FB property.

d In order not to overload a function block with respect to its interface, rarely used variables are
1 implemented in the form of properties.

Online

Checking
The log window should be checked after loading the PLC.

If no error messages appear, the program is ready for operation. In this way, a defined initial state is
established.

6.1.2 Libraries

TwinCAT Building Automation consists of several PLC libraries.
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These are already available in the system installation and are also supplied with TwinCAT Building
Automation:

» Tc3 BACnetRev14
o BACnet function blocks
* Tc3 BA2 Common
o Basic functions required by TwinCAT Building Automation as well as TF8020 BACnet.

Further libraries are exclusively included in the installation of TwinCAT Building Automation:

* Tc3 BA2 [P 267]
o Application function blocks of the building automation for systems and room automation
> basic mathematical functions
o basic logical functions
+ Tc3 XBA [» 99]
> Base framework
o Site Server for communication with the Site Explorer and the TwinCAT HMI
o Objects

6.1.2.1 Tc3_XBA

The PLC library Tc3_XBA is an essential element of the TwinCAT Function TF8040.
The most important component of this library is the base framework including the site server.

6.1.2.1.1 DUTs
6.1.2.1.1.1 Enumerations
6.1.2.1.1.1.1 E _BA_Role
TYPE E BA Role :
(
Undefined =0,
eGuest =1,
eBasic = 2,
eAdvanced = 3,
eExpert = 4,
eInternal =5,
eLocked = 6
) BYTE;
END TYPE
Name Description
eGuest Read access of the Present Value for all users.
eBasic Read access to a few properties for a limited number of users
eAdvanced Access for advanced users
eExpert Access for experts
elnternal Access for service employees
elLocked No access
6.1.2.1.1.1.2 Communication

6.1.2.1.1.1.2.1 E_BA_ComState

TYPE E_BA ComState :
(

Invalid

Error

I
=
~
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eUnused = 10,
eInitialization =11,
eOperation = 12
) BYTE;
END TYPE
Name Description
Invalid No significance for the user.
Error A problem has occurred and the object has been excluded from execution.
eUnused The communication object is not used by any other object.
elnitialization The object is initialized.
eOperation The object is in operation.
6.1.2.1.1.1.3 Control
6.1.2.1.1.1.3.1 E_BA_StateLoopSync

E_BA_StateLoopSync shows the state of the synchronization of EB BA LoopSync [>_165].

TYPE E BA StateLoopSync :
(
eOk
eErrAction
eErrDampConstant
eErrDerivativeConstant
eErrIntegralConstant
eErrMaxOutputRm
eErrMinOutputRm
eErrNeutralZone
eErrOpMode
eErrProportionalConstant
) UDINT;

~ ~ ~

~

~ ~ 0~

O owo-Joy U s W

o~

END_TYPE

Name Description

eOk Synchronization is error-free.

eErrAction Synchronization of eActionRm faulty.
eErrDampConstant Synchronization of nDampConstant faulty.
eErrDerivativeConstant Synchronization of fDerivative Constant faulty.
eErrintegralConstant Synchronization of fintegralConstant faulty.
eErrMaxOutputRm Synchronization of fMaxOutputRm faulty.

eErrMinOutputRm

Synchronization of fMinOutputRm faulty.

eErrNeutralZone

Synchronization of fErrNeutralZone faulty.

eErrOpMode

Synchronization of eOpMode faulty.

eErrProportionalConstant

Synchronization of fProportionalConstant faulty.

6.1.2.1.1.1.4

6.1.2.1.1.1.4.1

TYPE E _BA ConcatDPADMode :

(
Invalid
eNone
eEntryPoint
eParent

) BYTE;

END TYPE

’

’
’

w NP o

DPAD

E_BA_ConcatDPADMode
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Name Description
Invalid No significance for the user.
eNone
“* The event is not present.
eEntryPoint Linking the instance to a defined entry point, e.g. plant.
eParent Linking the instance to the parent.

6.1.2.1.1.1.4.2 E_BA_DPADMode

TYPE E_BA DPADMode :
(

Invalid =0,

Undefined =1,

eExclude = 2,

eInclude = 3,

eIncludeObjectName =4,

eIncludeDescription = 5,
) BYTE;
END TYPE
Name Description
Invalid No significance for the user.
eExclude No application of the object name and description.
elnclude Application of the object name and description.
elncludeObjectName Application of the object name.
elncludeDescription Application of the Description.
6.1.2.1.1.1.5 Events

6.1.2.1.1.1.51 E_BA_AcknowledgeMode

TYPE E_BA AcknowledgeMode :
(

eSingle =1,
eEntire =2
)i
END TYPE
Name Description
eSingle Acknowledges only the next upcoming event transition.
eEntire Acknowledge all unacknowledged event transitions by a single
acknowledgement.

6.1.2.1.1.1.5.2 E_BA_AlarmMode

Describes the alarm mode of event-enabled objects.

TYPE E BA AlarmMode :

(
Undefined
UserDefined
eSimple
eStandard
eExtended

) BYTE;

END TYPE

~

~

[
NNV S o)
~ S
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Name Description

Undefined No function

UserDefined User-defined pattern
Bit combination [TO-OFFNORMAL | TO-FAULT | TO-NORMAL]
ACK_REQUIRED x | x | x
EVENT_ENABLED x | x | x
According to BACnet, any combination of the AcknowledgeRequired bits (0 or
1) can be used.
The EventNotification can be either an event or an alarm
Acknowledgement: for each state transition (TO-OFFNORMAL, TO-NORMAL
and TO-FAULT) it can be defined whether an acknowledgement is necessary
or not.

eSimple Neither incoming nor outgoing alarms need to be acknowledged.

eStandard Only incoming, but not outgoing alarms need to be acknowledged.
Acknowledgement but no reset of the alarm is required.

eExtended Both acknowledgement and reset of the alarm are requested.
Depending on the acknowledgement mode, a simple acknowledgement may
be sufficient to trigger the reset.

6.1.2.1.1.1.5.3 E_BA_EventCondition

TYPE E BA EventCondition
(

Invalid

// Separated in event-types

eTypeAlarm 3
eTypeDisturb
eTypeMaintenance
eTypeNotification
eTypeOther

// Separated in object-states

eFlagOverridden
eFlagOutOfService
eFlagFault
eFlagActiveEvent

// Separated in priorities
ePrioLifeSafety
ePrioCritical
ePrioManualLocal
ePrioManualRemote

// Separated in lock-priorities

eLockPrioLocalMedium
eLockPrioLocalHigh
eLockPrioMedium
eLockPrioHigh

// Other:
eEventIconDisplayed
) BYTE;

END TYPE

6.1.21.1.1.54

TYPE E BA EventIconState

(
Invalid = 0,
eNone =1,
eIndicated =2,
eGoneAcked = 3,
eGone =4,
ePresentAcked = 5,
ePresent = 6,

) BYTE;

END TYPE

0,

(See "E BA EventType"):

TO BYTE (E_BA EventType.
TO_BYTE (E_BA EventType.
TO BYTE (E BA EventType.
TO_BYTE (E BA EventType.
TO BYTE (E_BA EventType.

eAlarm),
eDisturb),
eMaintenance),
eNotification),
eOther),

(See "ST ObjectStateFlags"):

O 0 J o
~ ~ ~ 0~

(See "E Priority"):
= 10,

11,
12,
13,

(See "E BA LockPriority"):
14,

= 15,

16,
17,

18,

E_BA_EventiconState
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Name Description
eNone
“* The event is not present.
elndicated
© The event is not (no longer) present, but is indicated for information
purposes until it is acknowledged®.
eGoneAcked
@ The event is not present (anymore). However, it has already been
acknowledged but not yet reset**.
eGone
il An event is not present (anymore). However, it was neither
acknowledged nor reset”.
ePesentAcked
@’? An event is present and has been acknowledged.
ePresent
A\ An event is present.
o

1 * Only possible with alarm mode standard!
** Only possible with extended alarm mode!

6.1.21.1.1.55  E_BA_EventType

TYPE E BA EventType :

(
Invalid
eAlarm
eDisturb
eMaintenance
eNotification
eOther

) BYTE;

END TYPE

~

~

~

L | | | A
g w N o
~ ~

~
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Type Symbol in the TwinCAT HMI E_BA_EventType
Alarm eAlarm
Fault eDisturb

Maintenance

eMaintenance

Notification

eNotification

Miscellaneous

VEX =D

eOther

6.1.2.1.1.1.5.6

E_BA_ObjectStateFlags

TYPE E_BA ObjectStateFlags:

(
eOutOfService
eOverridden
) BYTE;

END TYPE

6.1.2.1.1.1.6

6.1.2.1.1.1.6.1

Groups

E_BA_AValCalcMode

TYPE E BA AValCalcMode :

(
eUndefined
eMin
eMax
eAverage

) BYTE;

END TYPE

w N P o

’

’

’
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6.1.2.1.1.1.6.2 E_BA_BValCalcMode

TYPE E_BA BValCalcMode :
(
eUndefined
eAnd
eOr
eXOr
) BYTE;
END TYPE

~

L [ |
wN o
~ S

6.1.2.1.1.1.6.3  E_BA_MValCalcMode

TYPE E_BA MValCalcMode :
(
eUndefined
eMin
eMax
) BYTE;
END TYPE

O’
1,
2

6.1.2.1.1.1.7 Objects

6.1.21.1.1.71 E_BA_ObjectPurpose

TYPE E BA ObjectPurpose :

(
Undefined
eInternal
eStructurize
eDescriptive
eGeneral
eOperation
eValue
elnput
eOutput
eManagement
eAggregate

) BYTE;

END TYPE

L | | [ (B
=
=
~

Name Description

elnternal Internal management functions (e.g. EventClass objects)

eStructurize Organization of the project structure (see Structured View Objects in TF8020)
eDescriptive Descriptive information (e.g. project object)

eOperation Operative value (setpoint, display value)

eValue Value

elnput Physical input value

eOutput Physical output value

eManagement Manages referenced objects (plant, control, ...)

6.1.2.1.1.1.7.2 Loop

6.1.2.1.1.1.7.21 E_BA_LoopSeqState

TYPE E BA LoopSegState :

(
Invalid
eNoSequence
elnactive
eWaiting
eActive
ePassed

) BYTE;

END_ TYPE

| | | R R 1
g w N o
S~ S~~~
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Name Description
Invalid No significance for the user.
eNoSequence No sequence active
elnactive Controller inactive
eWaiting Waiting for tokens.
eActive Operational (The current instance has the token.)
ePassed The instance is at the maximum and has passed the token.
6.1.2.1.1.1.7.2.2 E_BA_SeqDirection
TYPE E BA SeqgDirection :
(
Invalid =0,
eNoSequence =1,
eLeft to Right = 2,
eMiddle to_LeftOrRight = 3y
eRight to Left =4
) BYTE;
END_TYPE
Name Description
eNoSequence No sequence active

elLeft to_Right

The sequence starts at the loop on the left side, the token moves to the next
loops.

eMiddle_to_LeftOrRight

Sequence starts in the middle, the token is passed to the next OR previous
loop (depending on the control direction of the sequence).

eRight_to_Left

The sequence starts at the loop on the right side, the token moves to the
previous loops.

6.1.2.1.1.1.7.2.3 E_BA_SeqState
TYPE E BA SegState :
(

Invalid =0,

elnactive =1,

eDetermineToken = 2,

eOperation =3
) BYTE;
END_TYPE
Name Description
Invalid No significance for the user.
elnactive No enabling a sequenced control.
eDetermineToken Search of the token to determine the active loop object.
eOperation The object is in operation.
6.1.21.1.1.7.3 PlantCitrl
6.1.2.1.1.1.7.31 E_BA_AggregatelgnoreFlags

TYPE E BA AggregateIgnoreFlags :

(
None
All
Delay
eProcesses
eEvents
eDelayStepDown
eDelayStepUp

) BYTE;

END_TYPE

OI
2#1111 1111,
(eDelayStepDown OR eDelayStepUp),
2#0000_0001,
2#0000_ 0010,
2#0000 0100,
2#0000_1000
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Name Description

eProcesses Ignores processes of an aggregate.

eEvents Ignore the events of an aggregate.
eDelayStepDown Ignores a step-down delay from the aggregate.
eDelayStepUp Ignores a step-up delay from the aggregate.
6.1.2.1.1.1.8 Parameters

6.1.2.1.1.1.8.1 E_BA_Attribute

TYPE E BA Attribute :
(
Invalid
eIndex
) BYTE;
END TYPE

0,
1

6.1.2.1.1.1.8.2 E_BA_CommissioningState

TYPE E BA CommissioningState :
(

Invalid = 0,

eUnknown =1,

eChecked = 2,

eDefectIO = 3,

eDefectWiring = 4,

eDefectDevice =5,

eDefectOther = 6
) BYTE;
END TYPE
Name Description
Invalid No significance for the user.
eUnknown State unknown
eChecked Checked
eDefectlO Input or output defective
eDefectWiring Line defective
eDefectDevice Field device defective
eDefectOther Other defect

6.1.2.1.1.1.8.3 E_BA_ParamCOVMode

TYPE E_BA ParamCOVMode :
(

Invalid =0,
eNone =1,
eStandard = 2,
eManual = 3,
ePrioritized =4
) BYTE;
END_TYPE
Name Description
Invalid No significance for the user.
eNone COV display of the parameter is inactive.
eStandard CQV display of the parameter is evaluated periodically (depending on the
load).
eManual COV display is executed, but the changed values must be read or written
manually.
ePrioritized COV display of the parameter is evaluated in each PLC cycle.

TF8040 Version: 1.14.0
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6.1.2.1.1.1.84 E_BA_Parameter
Possible properties of a BACnet object.

TYPE E_BA Parameter
(

Invalid = 0,
eConfigurate =1,
eToggleMode = 2,
eStepDelay = 3,
eCOVIncrement = 4,
eAction := 5,
eMinOffTime := 6,
eMinOnTime =17,
eStateChangeCount = 8,
eStateChangeTime = 9,
eStateChangeResetPoint := 10,
eActiveTimeElapsed = 11,
eActiveTimeResetPoint =12,
eInstructionText = 13,
eAckedTransitions := 14,
eAcknowledgeRm := 15,
eEnPlantLock := 16,
eAlarmValue =17,
eAlarmValues .= 18,
eFaultValues := 19,
eTimeDelay := 20,
eLowLimit = 21,
eHighLimit = 22,
eLimitDeadband := 23,
eEventDetectionEnable = 24,
eEventEnable = 25,
eEventClassID := 26,
eEventTransitionText := 29,
eEventState := 30,
eStatusFlags .= 31,
eReliability = 32,
eEnable 5= 33,
eOutOfService = 34,
eInactiveText := 35,
eActiveText := 36,
eStateText s= 37,
eStateCount := 38,
eUnit := 39,
ePresentValue .= 40,
eDefaultValue = 41,
eTag 1= 42,
eAssignAsTrendReference = 43,
eDeviceType 1= 44,
ePolarity := 45,
eMappingMode := 46,
eFeedbackMappingMode = 47,
eFeedbackPolarity ;= 48,
eOverriddenPolarity := 49,
eScaleOffset := 50,
eResolution := 51,
eFeedbackValue := 52,
eRawValue := 53,
eRawFeedback := 54,
eRawOverride := 55,
eRawState := 56,
eTerminal := 57,
eSensor := 58,
eAddress := 59,
eCommissioningState := 60,
eSymbolPath 1= 61,
eSymbolName = 62,
eInstancelID 1= 63,
eObjectName := 64,
eDescription 1= 65,
eObjectType = 66,
ePurpose = 67,
eNodeType = 68,
ePriorityArray = 69,
eActivePriority := 70,
eProjectInfo =71,
eOperatorInfo =72,
eTechnicalStaffInfo = 73,
eEngineerInfo = 74,
eDatelist := 175,
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)

eEventType
eAlarmMode
ePriority
eAcknowledgeRequired
eSetpoint
eControlledvValue
eCtrlDeviation
eProportionalConstant
eIntegralConstant
eDerivativeConstant
eDampConstant
eOutputUnit

eOpMode
eNeutralZone
eSynchronizedLoop
eMinOutput
eMaxOutput

eWeek
eExceptionList
eReferencedParam
eBufferSize
eLogBuffer
eLoggingType
eLogInterval
eStartTime
eStopTime
eStopOnFull
eNotificationThreshold
eRecordCount
eTotalRecordCount
BYTE;

END_TYPE

6.1.2.1.1.1.8.5

TYPE E BA ParamPurpose

(

:= 176,
=77,
:= 78,
=79,
:= 80,
:= 81,
:= 82,
:= 83,
.= 84,
:= 85,
:= 86,
:= 87,
:= 88,
:= 89,
:= 90,
:= 91,
= 92,
:= 93,
= 94,
:= 95,
:= 96,
.= 97,
:= 98,
:= 99,
:= 100,
:= 101,
= 102,
:= 103,
= 104,
= 105

E_BA_ParamPurpose

Invalid 0,
eUnique 1,
eIndividual 2,
eIndividualSetting 3,
eSetting 4,
eOperational 5,
eState 6
) BYTE;
END TYPE
Name Description
Invalid No significance for the user.
eUnique Unique parameter value that should not be used by multiple objects.
elndividual Individual parameter per object instance.
elndividualSetting Individual setting per object instance.
eSetting General setting
6.1.2.1.1.1.8.6 E_BA_ParamSyncMode
TYPE E BA ParamSyncMode
(
Invalid = 0,
eDefault =1,
eInitialWrite = 3,
eStatusFlags =4,
eEventTransitions =5,
eEventTransitionBits = 6,
eBetaBuffered =17
) BYTE;
END TYPE
Name Description
elnitialWrite The parameter is initialized by a single write command.
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6.1.2.1.1.1.9 Priority

6.1.2.1.1.1.9.1  E_BA_LockPriority

TYPE E BA LockPriority :

(
Invalid
eNoLock
eLocalMedium
eLocalHigh
eMedium
eHigh

) BYTE;

END TYPE

~ ~ 0~

~

L T T |
ad wNRE o
~

Name Description
Invalid No significance for the user.
eNolock No locking

eLocalMedium The event of an object triggers a switching action by means of the

FB BA PlantlLock [P_135], which is located in the same level within the basic
structure. The level of priority is "Medium" and generally refers to a technical
fault or to the safety of a plant.

elLocalHigh The event of an object triggers a switching action by means of the

FB BA PlantLock [P_135], which is located in the same level within the basic
structure. The level of priority is "High" and generally refers to an alarm or life
safety.

eMedium The event of an object triggers a switching action. It is reported to all

FB BA PlantlLock [P_135] that are located in the levels of the basic frame
above. The priority is "Medium" and generally refers to a technical fault or to
the safety of a plant.

eHigh The event of an object triggers a switching action. It is reported to all

FB BA PlantlLock [P_135] that are located in the levels of the basic frame
above. The priority is "High" and generally refers to an alarm or the safety of

life.

6.1.2.1.1.1.9.2 E_BA_Priority
TYPE E BA Priority :
(

Invalid = 0,

eDefault =1,

eProgram = 2,

eManualRemote = 3,

eManualLocal = 4,

eCritical =5,

elLifeSafety = 6,
) BYTE;
END_TYPE
Name Description
Invalid No significance for the user.
eDefault Default setting if no priority is selected.
eProgram Control by the program.
eManualRemote Manual override by parameters.
eManuallLocal Manual override, e.g. via switch.
eCritical Settings for the operation of critical parts of the plant
elLifeSafety
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6.1.2.1.1.1.10 References

6.1.2.1.1.1.101 E_BA_AssignRefMode

Determination of an object as a reference in a related (e.g. trend) object.

TYPE E BA AssignRefMode :
(

eNone = 1,
eAssignNow = 2,
eInitByProfile =3
) BYTE;
END TYPE
Name Description
eAssignNow Assign reference immediately
elnitByProfile Assign reference when initializing the object, provided it is enabled in the
associated object profile.
6.1.2.1.1.1.11 Supplements

6.1.2.1.1.1.111 E_BA_SupplementType

TYPE E BA SupplementType :
(
Invalid
All
ePLC
eBACnet
) BYTE;
END TYPE

6.1.2.1.1.1.12  Types

6.1.2.1.1.1.121 E_BA_NodeType

TYPE E_BA NodeType :
(

Invalid =0,
Automatic =1,
{region 'Default'}
eUnknown = 10,
eOther =11,
eGeneral =12,
{endregion}
{region 'Location'}
eLocation = 13,
eBuilding = 14,
eBuildingElement = 15,
eInformationFocus = 1o,
eControlCabinet =17,
eTrade = 18,
eFloor =19,
eRoom = 20,
ePlant = 21,
{endregion}
{region 'Equipment'}
eComponent = 22,
eAggregate = 23,
eFunction = 24
{endregion}
) BYTE;
END TYPE
Name Description
Invalid No significance for the user.
Automatic The system chooses a meaningful node type.
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6.1.2.1.1.1.12.2 E_BA_ObjectType

TYPE E BA ObjectType :
(

Invalid =0,
Undefined =1,

{region 'Analog'}
eAnalogInput = 10,
eAnalogOutput = 11,
eAnalogValue =12,

{endregion}

{region 'Binary'}
eBinaryInput = 15,
eBinaryOutput = 1o,
eBinaryValue =17,

{endregion}

{region 'Multistate'}
eMultistatelInput = 20,
eMultistateOutput = 21,
eMultistateValue = 22,

{endregion}

{region 'Misc'}
eObject = 25,
eStructuredvView = 26,
eProject = 27,
eEventClass = 28,
eCalendar = 29,
eSchedule = 30,
eLoop = 31,
eTrend = 32,

{endregion}

) BYTE;

END TYPE

6.1.2.1.1.1.13 Functional

6.1.2.1.1.1.13.1 E_BA_NodeTypeTarget

The enumeration describes the relative reference to an object.

Sample

In the following project structure:
 the ventilation Ventilation System 1 is a system
 the air heater PreHir is an aggregate
» the pump Pump is an aggregate
+ the command Cmd is a function

L B2 Gebaude B
B AC Liftungsanlagen
=L APKOT Liftungsanlage 1
(=1 PreHtr Lufterhitzer
=+ Pump Pumpe

) hL Cmd Command

In relation to the system Ventilation System 1:

 the air heater PreHir is the first aggregate
» the pump Pump is the last aggregate

* the command Cmd is the function

TYPE E BA NodeTypeTarget :

(
Invalid
eFirstAggregate
eLastAggregate
eFunction

) BYTE;

END_ TYPE

~ ~ ~

o
w NP o
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Name Description

Invalid No significance for the user.

eFirstAggregate Refers to the first aggregate in relation to an object.
elLastAggregate Refers to the last aggregate in relation to an object.
eFunction Refers to the function in relation to an object.

6.1.2.1.1.1.13.2 E_BA_ProjectState

TYPE E BA ProjectState
(

Invalid = 0,
Error =1,
ePrepare := 10,
ePrelnit := 11,
eValidateObjects =12,
eReferencelnit = 13,
eObjectFinishInit = 14,
eProjectInit := 15,
eFirstOpCycle := 16,
eOperation = 17

) BYTE;

END_TYPE

6.1.2.1.1.1.13.3 E_BA_ObjectState

TYPE E BA ProjectState
(

Invalid := 0,
Error =1,
Idle 3= 2p
ePrepare := 10,
ePreInitl = 11,
ePrelInit2 =12,
eSynchronizeState := 13,
eInstanceInitl = 14,
eInstanceInit2 = 15,
eInstanceInit3 := 16,
eInstanceInit4 := 17,
eComInitDevice = 18,
eComInitObject =19,
ePrepareSupplement = 20,
eWaitForSupplementInit = 21,
eSupplementInstInit = 22,
eSupplementInit = 23,
ePostInit = 23,
eWaitForProject = 24,
eOperation = 25
) BYTE;
END TYPE

6.1.2.1.1.1.13.4 E_BA_ProcessSignalSource

TYPE E BA ObjectType
(

Invalid = 0,
eVarInput =1,
eParameter 1= 2
) BYTE;
END TYPE

6.1.2.1.1.1.13.5 E_BA_SubscriberState

TYPE E_BA SubscriberState

(
Invalid := 0,

elnit 1=
eInitSubscription r=
eReading i=
eReady 8=
eSuppressing i=
eError =

oUW N

~ S~ 0~ 0~~~
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) BYTE;
END TYPE

6.1.2.1.1.1.13.6

E_BA_InitState

The enumeration describes the state of the initialization.

Syntax

{attribute 'qualified only'}

TYPE E BA InitState
(

Invalid =0,
ePreInitInstance =1,
eInitInstanceParam = 2,
eInitInstanceDependency = 3,
ePostInitInstance = 4,
eInitComDevice =5,
ePreInitSupplement = 6,
ePostInitSupplementInst =17,
ePostInitSupplement = 8,
ePreFirstExecute = 9,
ePostFirstExecute := 10

) BYTE;

END TYPE

Name Description

ePrelnitinstance

Pre-initialization of the instance.

elnitinstanceParam

Initialization of the instance parameters.

elnitinstanceDependency

Initialization of instance dependencies.

ePostlnitinstance

Post-initialization of the instance.

elnitComDevice

Initialization of the ComDevice.

ePrelnitSupplement

Pre-initialization of supplements.

ePostInitSupplementinst

Completion of the initialization of an instance part of a supplement.

ePostInitSupplement

Initialization of supplements is complete.

ePreFirstExecute

Before the first execution.

ePostFirstExecute

After the first execution.

6.1.2.1.1.2 Types
6.1.2.1.1.2.1 ST_BA_ObjectAttributes
TYPE ST BA ObjectAttributes
STRUCT
sParent : REFERENCE TO STRING;
sLabel : REFERENCE TO STRING;
sProfile : REFERENCE TO STRING;
eDataClass : E BA DataClass := E BA DataClass.Invalid;
ePurpose : E_ BA ObjectPurpose := E BA ObjectPurpose.Undefined;
END STRUCT
END TYPE
6.1.2.1.1.2.2  ST_BA_SubjectAttributes
TYPE ST BA SubjectAttributes
STRUCT
sIdentifier : T BA MedString;
nIndex : UDINT (1 1000000) := 1;
nHash DWORD;
END_STRUCT
END TYPE
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6.1.2.1.1.2.3 DPAD

6.1.2.1.1.2.3.1 ST_BA_DPAD_Identifier

TYPE ST BA DPAD Identifier:

STRUCT

eMode : E_BA DPADMode = E_BA DPADMode.eInclude;

eNodeType : E BA NodeType;

nIndexDigits : UINT = XBA Param.nDPAD DefIndexDigits;
{attribute 'TcEncoding':='UTF-8'}

sSeparator_ObjectName : T_BA ShortString := XBA Param.sDPAD ObjectName DefSeparator;
{attribute 'TcEncoding':='UTF-8'}

sSeparator Description : T_BA ShortString := XBA Param.sDPAD Description DefSeparator;
END STRUCT
END TYPE

6.1.2.1.1.2.4 Events

6.1.2.1.1.2.4.1 ST_BA_Eventicon

TYPE ST BA EventIcon :

STRUCT
eEventType : E BA EventType := E BA EventType.Invalid;
eState : E_ BA EventIconState := E BA EventlIconState.Invalid;
END STRUCT
END TYPE

6.1.2.1.1.2.4.2 ST_BA_EventsPerlconlmage

TYPE ST BA EventsPerIconImage :

STRUCT
eMostPriorisedState : E BA EventIconState := E BA EventIconState.Invalid;
nCount : UDINT;
END_STRUCT
END_TYPE
Name Type Description
eMostPriorisedState |[E BA EventlconState Highest priority icon state with one or more active events.
[»_102
nCount UDINT Number of active events depending on the highest
prioritized icon state.

6.1.2.1.1.2.4.3 T_BA_EventConditionFlags

TYPE T BA EventConditionFlags : ARRAY[E BA EventCondition.First .. E BA EventCondition.Last]
; END_TYPE

6.1.2.1.1.24.4 T_BA_EventTransitions

TYPE T BA EventTransitions : ARRAY[E BA EventTransition.First .. E BA EventTransition.Last]
BOOL; END TYPE

6.1.2.1.1.2.4.5 T_BA_EventTransitionText

OF BOOL

TYPE T BA EventTransitionText : ARRAY [E BA EventTransition.First .. E BA EventTransition.Last] OF S
TRING (BA Param.nEventTransitionText Length); END TYPE
6.1.2.1.1.2.4.6 History
6.1.2.1.1.2.4.6.1 ST_BA_EventHistoryEntry
TYPE ST BA EventHistoryEntry :
STRUCT
iObject : I BA EventObject;
nEventIncrement : UINT;
dtTimeStamp : DT;
TF8040 Version: 1.14.0 115



Programming

BECKHOFF

stEvent : ST_BA_EventIcon;
eReliability : E BA Reliability;
stStateFlags : ST_BA StatusFlags;
eLockPriority : E BA LockPriority;
END STRUCT
END_TYPE

6.1.2.1.1.2.5 Info

6.1.2.1.1.2.5.1 ST_BA_ComStat
TYPE ST BA ComStat :
STRUCT
nReqg : UDINT;
nBadRsp : UDINT;
nGoodRsp : UDINT;
END_STRUCT
END_TYPE
Name Type Description
nReq UDINT Requests received
nBadRsp UDINT Requests that generated an ADS error in response.
nGoodRsp UDINT Requests that did not generate an ADS error in response.
6.1.2.1.1.2.5.2 ST_BA_Contactinfo
TYPE ST BA ContactInfo
STRUCT
{attribute 'TcEncoding':='UTF-8'}
sName STRING;
{attribute 'TcEncoding':='UTF-8'}
sPhone STRING;
{attribute 'TcEncoding':='UTF-8'}
sMail STRING;
{attribute 'TcEncoding':='UTF-8'}
sWebsite STRING;
END STRUCT
END TYPE
6.1.2.1.1.2.5.3  ST_BA_CumObjState
TYPE ST BA CumObjState
STRUCT
nPendingInit : UDINT
nOperational : UDINT;
nError : UDINT;
END_STRUCT
END TYPE
Name Type Description
nPendinglnit UDINT Number of objects to be initialized.
nOperational UDINT Number of objects ready for operation (initialization
completed).
nError UDINT Number of objects in error state (initialization failed).
6.1.2.1.1.2.5.4 ST_BA_Devicelnfo
TYPE ST BA Devicelnfo
STRUCT
sAmsNetID : T AmsNetId;
dtNow DT;
stSiteServer ST BA ComStat;
stSiteClient ST BA ComStat;
END STRUCT
END TYPE
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6.1.2.1.1.2.5.5 ST_BA_Projectinfo

TYPE ST BA ProjectInfo

STRUCT
{attribute 'TcEncoding':='UTF-8'}
sTitle : STRING;
{attribute 'TcEncoding':='UTF-8'}
sDescription : STRING;
{attribute 'TcEncoding':='UTF-8'}
sLocation : STRING;

END STRUCT

END TYPE

6.1.2.1.1.2.5.6 ST_BA_Runtimeinfo

TYPE ST BA RuntimeInfo

STRUCT
nTaskCount : UDINT;
nOnlineChanges : UDINT;
bPersistentDataValid : BOOL;
dtCompileTime : DT;
sNamespace : STRING;

END STRUCT

END TYPE

6.1.2.1.1.2.5.7 ST_BA_Supplementinfo

TYPE ST BA SupplementInfo

STRUCT
PLC : ST BA SplInfo PLC;
BACnet : ST BA SplInfo BACnet;
END_STRUCT
END_TYPE

6.1.2.1.1.2.5.8 ST_BA_TasklInfo

TYPE ST BA TaskInfo

STRUCT
{attribute 'parameterUnit':= 'ms'}
nCycleTime : UDINT;
nCycleCount : UDINT;
nPriority : UINT;
nADSPort : UINT;

END_STRUCT

END TYPE

6.1.2.1.1.2.5.9 ST_BA_Versioninfo

TYPE ST BA VersionInfo

STRUCT
{attribute 'BaGuid':='00000001-0001-0001-0150-000000000003"}
{attribute 'TcEncoding':='UTF-8'}
Tc37XBA : STRING(23);
{attribute 'BaGuid':='00000001-0001-0001-0151-000000000004"}
{attribute 'TcEncoding':='UTF-8'}
Tc3 BA2 Common : STRING(23);
{attribute 'BaGuid':='00000001-0001-0001-0170-000000000004"}
{attribute 'TcEncoding':='UTF-8'}
Tc3_ BACnetRevl4 : STRING (23);
{attribute 'BaGuid':='00000001-0000-0000-0200-000000000200"}
{attribute 'TcEncoding':='UTF-8'}
sBACnet Stack : STRING (23);
{attribute 'BaGuid':='00000001-0000-0000-0201-000000000300"}
nBACnet Revision : DINT;
{attribute 'BaGuid':='00000001-0001-0001-0001-000000000001"}
{attribute 'TcEncoding':='UTF-8'}
Project : STRING (23);

END_STRUCT

END TYPE
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6.1.2.1.1.2.5.10 Supplements

6.1.2.1.1.2.5.10.1  ST_BA_Splinfo_BACnet

TYPE ST BA SplInfo BACnet EXTENDS ST BA BaseSupplementInfo :

STRUCT
sAmsNetID : T AmsNetId;
tAmsPort : T _AmsPort;
nDeviceID : UDINT;
eDeviceStatus : E BACnet DeviceStatus;
bIsOperational : BOOL;
eErrorID : E BACnet Error;
nLocalObjects : UDINT;
END STRUCT
END TYPE

6.1.2.1.1.2.5.10.2 ST _BA_Splinfo_PLC

TYPE ST BA SplInfo PLC EXTENDS ST BA BaseSupplementInfo :
STRUCT
stLocalObjects : ST _BA CumObjState;
END STRUCT
END TYPE

6.1.2.1.1.2.5.10.3 [Base]

6.1.2.1.1.2.5.10.3.1 ST_BA_BaseSupplementinfo

TYPE ST BA BaseSupplementInfo :
STRUCT
bIsEnabled : BOOL;
END STRUCT
END TYPE

6.1.2.1.1.2.6 Objects

6.1.2.1.1.2.6.1 ST_BA_Objectldentifier

The ST_BA_Objectldentifier structure contains the instance ID of the object types.

TYPE ST BA ObjectIdentifier :

STRUCT
eObjectType : E BA ObjectType := E BA ObjectType.Invalid;
nInstanceID : UDINT = 0;

END STRUCT

END TYPE

6.1.2.1.1.2.6.2 Loop

6.1.2.1.1.2.6.2.1 ST_BA_SeqStandByinfo

TYPE ST BA SegStandByInfo :

STRUCT
nEnCount : UINT;
iFirstEn : I BA LoopSeq;
iLastEn : I BA LoopSeq;
iFirstDmd : I _BA LoopSeq;
ilLastDmd : I _BA LoopSeq;
iLastReverse : I BA LoopSeq;
iFirstDirect : I BA LoopSeq;
nActionInvertCount : UINT;
nDirectCount : UINT;
nReverseCount : UINT;
iActive : I BA LoopSeq;

END_ STRUCT

END_TYPE
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nEnCount UINT Count of released instances.
iFirstEn | BA LoopSeq Reference of the first released loop object.
iLastEn I_BA_LoopSeq Reference of the last released loop object.
iFirstDmd | BA LoopSeq Reference of the first requested loop object.
iLastDmd | BA LoopSeq Reference of the last requested loop object.
iLastReverse | BA LoopSeq Reference of the last loop object with indirect control
direction.
iFirstDirect |_BA_LoopSeq Reference of the first loop object with direct control
direction.
nActionlinvertCount |UINT Counter of the instances that reverse the control direction.
nDirectCount UINT Counter of instances with direct control direction
nReverseCount UINT Counter of instances with indirect control direction.
iActive |_BA_LoopSeq Reference with the current token.
6.1.2.1.1.2.6.3 Trend
6.1.2.1.1.2.6.3.1 ST_BA_TrendSettings
TYPE ST BA TrendSettings :
STRUCT
bEnable : BOOL = FALSE;
eLoggingType : E_BA LoggingType := E BA LoggingType.ePolled;
{attribute 'parameterUnit':= 's'}
nLogInterval : UDINT = BA_Param.nTrend DefLogInterval;
END_STRUCT
END TYPE
6.1.2.1.1.2.6.4 Value
6.1.2.1.1.2.6.41  ST_BA_EventObjectValue
TYPE ST BA EventObjectValue EXTENDS ST BA ObjectValue :
STRUCT
bEvent : BOOL;
END_ STRUCT
END_TYPE
6.1.2.1.1.2.6.4.2 ST_BA_ObjectValue
TYPE ST BA ObjectValue :
STRUCT
uPresentValue : U_BA ClassValue;
END_STRUCT
END_TYPE
6.1.2.1.1.2.6.4.3 ST_BA_SchedValue
TYPE ST BA SchedValue EXTENDS ST BA ObjectValue :
STRUCT
uPredictedvValue : U_BA ClassValue;
END_STRUCT
END TYPE
6.1.2.1.1.2.6.4.4 ST_BA_TrendValue
TYPE ST BA TrendValue EXTENDS ST BA EventObjectValue :
STRUCT
nRecordCount : UDINT;
nTotalRecordCount : UDINT;
END STRUCT
END_TYPE
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6.1.2.1.1.2.7 Parameter

6.1.2.1.1.2.7.1 ST_BA_LimitParam

TYPE ST BA LimitParam :

STRUCT
bEnable : BOOL;
fvalue : REAL;
END_STRUCT
END TYPE

6.1.2.1.1.2.7.2 ST_BA_ObjectParameter

TYPE ST BA ObjectParameter :

STRUCT
{region 'Reference'}
iObject : I BA Object 3= 02
stObject : ST_BA ObjectIdentifier;

{endregion}
{region 'Parameter'}
eParameter : E_ BA Parameter := E BA Parameter.ePresentValue;
{endregion}
END_ STRUCT
END TYPE

6.1.2.1.1.2.7.3 ST_BA_StepDelayParam

TYPE ST BA StepDelayParam :

STRUCT
{attribute 'parameterUnit':= 's'}
nDown : UDINT;
{attribute 'parameterUnit':= 's'}
nUp : UDINT;

END_ STRUCT

END_TYPE

6.1.2.1.1.2.7.4 ST_BA_TimeDelayParam

TYPE ST BA TimeDelayParam :

STRUCT
{attribute 'parameterUnit':= 's'}
nToAbnormal : UDINT;
{attribute 'parameterUnit':= 's'}
nToNormal : UDINT;

END_STRUCT

END_ TYPE

6.1.21.1.27.5 T_BA_MedString

TYPE T BA MedString : STRING(64); END TYPE

6.1.2.1.1.2.7.6 T_BA_ShortString

TYPE T BA ShortString : STRING(12); END TYPE

6.1.2.1.1.2.7.7 T_BA_SmallString

TYPE T _BA SmallString : STRING (32); END_TYPE

6.1.2.1.1.2.7.8 Calendar

6.1.2.1.1.2.7.8.1 T_BA_CalendarDateList

TYPE T BA CalendarDateList : ARRAY[1 .. XBA Param.nCal_EntryCount] OF ST BA CalendarEntry; END_TYPE
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6.1.2.1.1.2.7.9 Multistate

6.1.2.1.1.2.7.9.1 T_BA_StateText

TYPE T BA StateText : STRING(XBA Param.nStateText Length); END TYPE

6.1.2.1.1.2.7.9.2 T_BA_StateTextArray

TYPE T BA StateTextArray : ARRAY[1 .. XBA Param.nMultistate StateCount] OF T BA StateText; END TYPE

6.1.2.1.1.2.7.10 References

6.1.2.1.1.2.7.10.1  ST_BA_Attributelnfo

Describes details for defined attributes.

TYPE ST BA AttributeInfo :

STRUCT

sShortcut : T_BA ShortString;

eDataType : E BA DataType := E BA DataType.Invalid;
END_STRUCT
END TYPE

6.1.2.1.1.2.7.10.2 ST_BA_Syncinfo

TYPE ST BA_ SyncInfo :
STRUCT

bChanged : BOOL;
END STRUCT
END TYPE

6.1.2.1.1.2.7.10.3 U_BA_ParamRef

TYPE U BA ParamRef :

UNION
fblP : POINTER TO FB_BA 1ParamRef;
fb2Pp : POINTER TO FB BA 2ParamRef;
fb3P : POINTER TO FB BA 3ParamRef;
fb4P : POINTER TO FB BA 4ParamRef;
fb5P : POINTER TO FB_BA 5SParamRef;
fbArrP : POINTER TO FB BA ArrayParamRef;
fbEnP : POINTER TO FB BA EnParamRef;
fbPrioP : POINTER TO FB_BA PrioParamRef;

END_UNION

END TYPE

6.1.2.1.1.2.7.11  Scheduler

6.1.2.1.1.2.7111 ST_BA_SchedCalendar

The ST_BA_ SchedCalendar structure describes a calendar reference from an exception
(ExceptionSchedule).

TYPE ST BA_ SchedCalendar :

STRUCT

iRefCalendar : I BA Object;

aEntry : ARRAY[1 .. XBA Param.nSched EntryCount] OF ST BA SchedEntry;
END_ STRUCT
END TYPE

6.1.2.1.1.2.7.11.2 ST_BA_SchedException

The ST_BA_SchedException structure describes a calendar set of exceptions (ExceptionSchedule).

TYPE ST BA SchedException :
STRUCT
eType : E_BA DateValChoice := E BA DateValChoice.Invalid;
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uDate : U_BA DatevVal;

aEntry : T _BA SchedExceptionEntryList;
END_STRUCT
END TYPE

6.1.2.1.1.2.7.11.3 T_BA_SchedCalendar

The type declaration combines individual exceptions into an array for the exception scheduler.

TYPE T BA SchedCalendar : ARRAY[1 .. XBA Param.nSched CalendarCount] OF ST BA SchedCalendar; END TYP
E

6.1.2.1.1.2.7.11.4 T_BA_SchedExceptionEntryList

The type declaration combines individual exceptions into an array for the exception scheduler.

TYPE T BA SchedExceptionEntryList : ARRAY[1 .. XBA Param.nSched EntryCount] OF ST_BA SchedEntry; END
TYPE

6.1.2.1.1.2.7.11.5 T_BA_SchedExceptionList

The type declaration combines individual exceptions into an array for the exception scheduler.

TYPE T BA SchedExceptionList : ARRAY[1 .. XBA Param.nSched ExceptionCount] OF ST BA SchedException;
END_TYPE

6.1.2.1.1.2.7.11.6 T_BA_SchedWeek

The type declaration combines individual scheduler entries into an array for a weekly scheduler.

TYPE T BA SchedWeek : ARRAY[E BA Weekday.First .. E BA Weekday.Last, 1 .. XBA Param.nSched EntryCoun
t] OF ST BA SchedEntry; END TYPE

6.1.2.1.1.2.7.12 Trend

6.1.2.1.1.2.7.121 T_BA_TrendLogBuffer

TYPE T BA TrendLogBuffer : ARRAY [1 .. XBA Param.nTrend BufferSize] OF ST BA TrendEntry; END TYPE

6.1.2.1.1.2.8 Stepped

6.1.2.1.1.2.8.1 ST_BA_Activelnfo

TYPE ST BA Activelnfo

STRUCT
iReference : I BA Object;
{attribute 'TcEncoding':='UTF-8'}
sSymbolName : REFERENCE TO STRING;
{attribute 'TcEncoding':='UTF-8'}
sDescription : REFERENCE TO T MaxString;
iBlockingProcess : I BA Process;

END_STRUCT

END TYPE

6.1.2.1.1.2.8.2 ST_BA_PlantAggregateReference

TYPE ST BA PlantAggregateReference

STRUCT
iReference : I_BA Aggregate;
aAggMode : ARRAY [1 .. XBA Param.nPlantCtrl OpModeCount] OF UDINT;

{region 'Step Conditions'}
bWaitForProcesses : BOOL := FALSE;
bWaitForEvents : BOOL := FALSE;
tDelayStepDown : TIME;
tDelayStepUp : TIME;

{endregion}

END_STRUCT

END TYPE
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Name Type Description

bWaitForProcesses [BOOL Active processes that are taken into account when
approaching steps.

bWaitForEvents BOOL Events of this (and a higher) lock priority, which are taken
into account when changing steps.

6.1.2.1.1.2.8.3  ST_BA_PlantOperation

TYPE ST BA PlantOperation

STRUCT

aOpMode : ARRAY [1 .. XBA Param.nPlantCtrl OpModeCount] OF UDINT;

aPriority : ARRAY [1 .. XBA Param.nPlantCtrl OpModeCount] OF E BA Priority := [ XBA_
Param.nPlantCtrl OpModeCount (E BA Priority.eDefault) 1];

aIgnoreFlags : ARRAY [1 .. XBA Param.nPlantCtrl OpModeCount] OF E BA AggregatelgnoreFlags := [ XBA
_Param.nPlantCtrl OpModeCount (E_BA AggregateIgnoreFlags.None) ];

aAggregates : ARRAY [1 .. XBA Param.nPlantCtrl AggregateCount] OF ST BA PlantAggregateReference;
END_ STRUCT
END TYPE

6.1.2.1.1.2.9 Supplements

6.1.2.1.1.2.91 ST_BA_SupplementRef

TYPE ST BA SupplementRef

STRUCT

iInstance : I BA SupplementObject;

eType : E BA SupplementType := E BA SupplementType.Invalid;
END STRUCT
END TYPE

6.1.2.1.1.2.9.2 BACNet

6.1.2.1.1.2.9.21 ST_BA_BACnet_PropSyncinfo

TYPE ST BA BACnet PropSyncInfo

STRUCT

eProperty : E BACnetPropldentifier;

eSyncMode : E_BA ParamSyncMode := E_BA ParamSyncMode.Invalid;
END_STRUCT
END_TYPE

6.1.2.1.1.2.10 Universal
6.1.2.1.1.2.10.1 Sequence

6.1.2.1.1.2.10.11 ST _BA_SeqLink

Data and command structure between the individual sequence controllers FB BA SeqCtrl [»_168] and the
function block FB BA SequencelinkBase [»_171].

TYPE ST BA SeqgLink :

STRUCT
arrSegLinkData : ARRAY[1..BA Param.nMaxSeqCtrl] OF ST BA SeqlLinkData;
fE : REAL;
nActvSeqgCtrl : UDINT;
bSync : BOOL;
bEnSeqgLink : BOOL;
END_STRUCT
END TYPE
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arrSeqgLinkData ST BA SeglinkData Data and commands of the individual sequence controllers
[»124]
fE REAL Control deviation
Direct: fE = fX - fW
Indirect: fE = fW - X
nActvSeqCtrl UDINT Number of the active sequence controller.
bSync BOOL Pulse - synchronization
bEnSeqLink BOOL Enable bEn of the FB_BA SequencelinkBase

6.1.2.1.1.2.10.1.2

ST_BA_SeqLinkData

This structure contains the data and commands of the individual FB_BA SeqCtrl [»_168] sequence controllers.

TYPE ST BA SegLinkData :

STRUCT
fy : REAL;
fYMin : REAL;
fYMax : REAL;
fw : REAL;
£X : REAL;
fE : REAL;
nActvSeqgCtrl : UDINT;
nMyNum : UDINT;
eActn : E BA Action;
bSegCtrlOperable : BOOL;
bWatchdog : BOOL;
bSegNumMultiple : BOOL;
bEn : BOOL;
bIsActvSeqCtrl : BOOL;
END STRUCT
END TYPE
Name Type Description
fY REAL Control value
fYMin REAL Minimum control value
fYMax REAL Maximum control value
fw REAL Setpoint
X REAL Actual value
fE REAL Control deviation
Direct: fE = fX - fW
Indirect: fE = fW - X
nActvSeqCirl UDINT Number of the active sequence controller.
nMyNum UDINT My number in the sequence
eActn E_BA_ Action Controller control direction
bSeqCtriOperable | BOOL Sequence controller is ready to operate.
bWatchdog BOOL Watchdog is set at each PLC cycle in each sequence
controller and reset after evaluation in the sequence link.
bSegNumMultiple  |BOOL Sequence number assigned several times in the sequence
controllers.
bEnN BOOL Enable the sequence controller.
blsActvSeqCitrl BOOL Active sequence controller
6.1.2.1.2 GVLs
6.1.2.1.2.1 XBA_Globals
VAR GLOBAL

{region 'General'}

Diag

: FB_BA Diagnosis;
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Top
{endregion}

{region 'Indicators'}
nIncObjInitial
nIncObjActivePriority
nIncObjStatus
nIncEvent
nIncEventConfig

{endregion}

END VAR

VAR GLOBAL CONSTANT
{region 'Constants'}
{region 'General'}
nInstId Auto
guidUndefined 3
,16#0,16#0,16#0,16#0,16#0,16#0,164#0]) ;

nNoActivePrio

{endregion}

{region 'Text generation'}
sPlaceholderSign Open
sPlaceholderSign Close
sPlaceholderSign Delimiter
sPlaceholderSign DenyConcat
sPlaceholder Empty

ose) ;
stUndefinedIdentifier
nInstanceID:=0);
{endregion}
{region 'Event'}
//Acknowledgement
aAckFlags_None
LSE) ;

ned,

// Pre-defined indicator filters:
aIndFilter None
17
aIndFilter EvtAll
aIndFilter Evt
ntConditionFlags

(*
(*
(*
(*
(*

1;

[
eAlarm
eDisturb
eMaintenance
eNotification
eOther

{endregion}
{endregion}
END VAR

FB_BA TopView;

UINT
UINT
UINT
UDINT
UINT

UDINT
GUID

UDINT

STRING (1)
STRING (1)
STRING (1)
STRING (1)
STRING (2)

ST_BA_Obj

T _BA Even

T _BA Even

T BA Even

ARRAY [E BA EventType.First

~e Ne Ne N

e e

~.

BACnet Globals.nBACnetInstId Auto;

(Datal:=16#0, Data2:=16#0, Data3:=16#0, Datad:=[16#0

16#FFFFFFFF;

uqo

’

1 .
ros
0Q9o
-7

CONCAT (sPlaceholderSign Open, sPlaceholderSign Cl

ectIdentifier := (eObjectType:=E BA ObjectType.Undefi
tTransitions := F_BA EventTransition(FALSE, FALSE, FA
tConditionFlags := [ E BA EventCondition.Count (TRUE)
tConditionFlags := [ E BA EventType.Count (TRUE) ];

E_BA EventType.Last] OF T BA Eve

*) [ TRUE, FALSE, FALSE, FALSE, FALSE ],
*) [ FALSE, TRUE, FALSE, FALSE, FALSE ],
*) [ FALSE, FALSE, TRUE, FALSE, FALSE ],
*) [ FALSE, FALSE, FALSE, TRUE, FALSE ],
*) [ FALSE, FALSE, FALSE, FALSE, TRUE ]
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Name

Type

Description

Diag

FB_BA Diagnosis

Provides information about the project and offers
information and diagnosis options:

» Current system time

» Set cycle times

* Libraries and BACnet drivers used

* Number of BACnet objects

+ State of the Publishers and Subscribers

* Project structure output

» Output of the current present and historical events.

Top

FB_BA TopView

Root object or top object of the project structure.
Collects information of all children objects.

nincObjlnitial

UINT

Indicates that properties of an object [P_32] have changed,
which usually change only rarely.

nincObjActivePriority

UINT

Indicates that the active priority of an object [»_32] has
changed.

nincObjStatus UINT Indicates that the status of an object [» 32] has changed.

nincEvent UINT Indicates the change of an event [»_32].

nincEventConfig UINT Indicates that the event configuration [»_32] of an object
[»_32] has changed.

ninstld_Auto UDINT Indicates that a valid instance ID must be generated
automatically.

guidUndefined GUID Undefined system ID

nNoActivePrio UDINT Value of the constant indicates that no priority is active.

sPlaceholderSign_O |STRING(1) Start character for a placeholder.

pen

sPlaceholderSign_CI|STRING(1) End character for a placeholder.

ose

sPlaceholderSign_D |[STRING(1) Separator for placeholder attributes.

elimiter

sPlaceholderSign_D |STRING(1) Characters for placeholders not to be concatenated.

enyConcat

sPlaceholder_ Empty |STRING(2) Empty placeholders.

stUndefinedldentifier |ST BA Objectldentifier ~ |Value representing an undefined object [»_32] reference.

[»118]

aAckFlags_None

T BA EventTransitions

[» 115

Value, which represents no active AcknowledgeRequired
flags.

alndFilter_None

T BA EventConditionFlags

[» 115

Value, after which no event conditions [»_102] are filtered.

alndFilter_EvtAll

T BA EventConditionFlags

[» 115

Value, to filter all event conditions [P_102].

alndFilter_Ewvt

T BA EventConditionFlags

[» 115

Value, to filter selected event types (Grouped by event
types).

6.1.2.1.2.2

VAR GLOBAL CONSTANT
{region
bEnableBACnet

nEnabledSupplements

{endregion}

XBA_Param

'Supplement-Management'}
: BOOL :
: INT(0..2)

{region 'Communication-Management'}
{IF defined (BaDebug) }

TRUE;
= 1;
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nCom_BACnetRM IOCount
{ELSE}

nCom_ BACnetRM IOCount
{END_IF}

{endregion}

{region 'Site service'}
bSiteServer Enable
nSiteServer BufferSize
nSiteServer SessionTimeout
nSiteClient BufferSize
tSiteClient ReadTimeout

{endregion}

{region 'Project settings'}

{region 'General'}
{IF defined (BaDebug) }
eLanguage
{ELSE}
eLanguage
{END_IF}

bUtf8AutoConvert
{endregion}
{region 'DPAD'}

nDPAD Levels

nDPAD DefIndexDigits
{attribute 'TcEncoding':='UTF-8'}
sDPAD ObjectName DefSeparator
{attribute 'hide'}
eDPAD ObjectName ManOvrConcatMode
{attribute 'TcEncoding':='UTF-8'}
sDPAD Description DefSeparator
{attribute 'hide'}
eDPAD Description_ManOvrConcatMode
bDPAD Description ExplicitIndex
{endregion}
{endregion}

{region 'Event'}
{region 'Management'}
eEvtMgmt AckMode

{attribute 'TcEncoding':='UTF-8'}
sEvtMgmt AckMsgInternal
{attribute 'TcEncoding':='UTF-8'}
sEvtMgmt AckMsgRemote

{attribute 'TcEncoding':='UTF-8'}

sEvtMgmt AckMsgPLC

{endregion}

{region 'Alarm-Mode settings'}
aAckFlags Simple
aAckFlags_Standard
aAckFlags_Extended

aEventEn_Simple

aEventEn_ Standard

aEventEn Extended
{endregion}

nEventHistory EntryCount

nEventTransitionText Length
aEventTransitionText
, 'To Normal' 1];
{endregion}

{region 'Event-List'}
nEventList EntryCount
{endregion}

{region 'Parameters'}
{region 'General'}
nInstID AutoGenerateOffset

nStateText Length
nTag Length

aDefReadAccess
_BA Role := [E_BA Parameter.Count(0)];
aDefWriteAccess

DINT := 100;

DINT := 0;

BOOL := TRUE;

UINT := 8192;
TIME := T#15S;
UINT := 1024;

TIME := T#5S;

E_BA Language := E BA La

E_BA Language := E BA La

BOOL = TRUE
UINT := 10;
UINT 1= 2;

T BA ShortString := '_';

E_BA_ConcatDPADMode
T BA ShortString := ' -

E_BA ConcatDPADMode :=
BOOL := TRUE;

E_BA AcknowledgeMode :=

STRING := 'Built-in ackn
STRING := 'Acknowledged
STRING := 'Acknowledged

T _BA EventTransitions :=
T BA EventTransitions :=
T BA EventTransitions :=

T _BA EventTransitions :=
T BA EventTransitions :=
T BA EventTransitions :=

INT := 2048;

DINT := 24;
T BA EventTransitionText

DINT := 512;
UDINT := 100
DINT := 40;
DINT := 8;

ARRAY [E_BA Parameter.Fi

ARRAY [E_BA Parameter.Fi

nguage.eGerman;

nguage.eEnglish;

’

E_BA_ ConcatDPADMode.eNone;

V.
;

E_BA_ ConcatDPADMode.eNone;

E_BA AcknowledgeMode.eSingle

owledgement.';
by remote user.';
by PLC.';

[ TRUE, TRUE, FALSE ];
[ TRUE, TRUE, FALSE ];
[ TRUE, TRUE, TRUE ];

[ TRUE, TRUE, FALSE ];

[ TRUE, TRUE, FALSE ];
[ TRUE, TRUE, TRUE ];

:= [ '"To Offnormal', 'To Fault'

rst .. E _BA Parameter.Last] OF E

rst .. E BA Parameter.Last] OF E
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_BA Role := [E BA Parameter.Count(0)];
{endregion}
{region '"Multistate'}

nMultistate StateCount
{endregion}

{region 'Local'}

{region 'Hardware'}
fInput_ DefResolution
fInput DefScaleOffset
fOutput DefResolution
fOutput DefScaleOffset

eInput DefSensor

{endregion}

{region 'Event config'}
fDefLimitDeadband
nDefTimeDelay ToAbnormal
nDefTimeDelayAO ToAbnormal
nDefTimeDelayBO ToAbnormal
nDefTimeDelayMO ToAbnormal

{endregion}

{region 'Value'}
fDefCOVIncrement

{endregion}

{region 'Plant Control'}
nPlantCtrl OpModeCount
nPlantCtrl AggregateCount

{endregion}

{region 'Sequence Link'}

nSeqgLink RefCount

{endregion}

{region 'Sequence'}

nMaxSeqCtrl

{endregion}

{region 'Collector'}
nCollect RefCount

{endregion}

{region 'Loop'}
nLoop_DefOpMode
{endregion}
{region 'Trend'}
nTrend BufferSize
stTrend DefStartTime
stTrend DefStopTime
bTrend DefStopOnFull
nTrend DefLogInterval
nTrend DefNotificationThreshold
eTrend DefLoggingType
{endregion}
{region 'Calendar'}
nCal_EntryCount
{endregion}
{region 'Scheduler'}
nSched EntryCount
nSched CalendarCount
nSched ExceptionCount
{endregion}
{endregion}
{region 'Simulation'}

nSim ATSen_ DefDampConstant
{endregion}

{endregion}

{region 'Publish and Subscribe'}
{region 'Subscribers'}
tSub ReadTolerance

bSub ClearOnReadError

tSub_ DefReadInterval

{endregion}

{endregion}

{region 'Groups'}
nGroupCmd_RefCount
nGroupDsp RefCount
nGroupVal RefCount

{endregion}

END VAR

DINT := 20;

REAL := 0.1;

REAL := 0;

REAL 0.00305185;
REAL := 0;

E BA MeasuringElement := E BA MeasuringElement.eNI1000;
REAL := 0.0;

UDINT := 1;

UDINT := 1;

UDINT := 30;

UDINT := 30;

REAL 0.1;

DINT := 16;

DINT := 16;

DINT := 16;

USINT := 8

DINT := 16;

E_BA PIDMode :=

UDINT := 500;
ST BA DateTime
ST _BA DateTime

BOOL FALSE;
UDINT := 900;
UDINT := 50;

E BA LoggingType

DINT := 24;
DINT := 6;
DINT := 3;
DINT := 24;
UDINT := 20;
TIME := T#0S;
BOOL FALSE;
TIME := T#30S;
DINT := 5;
DINT := 5;
DINT := 5;

E BA PIDMode.ePlID;

() s
()7

:= E BA LoggingType.ePolled;
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Name Type Description

bSiteServer_Enable |BOOL Disables / enables the Site Server on the automation
station.

nSiteServer_BufferSi|UINT Defines the size of the Site Server communication buffer.

nSiteServer_Session
Timeout

TIME

Defines the maximum duration [s] of a session until it is
terminated by the server after inactivity.

eout

nSiteClient_BufferSi [UINT Defines the size of the communication buffer from the Site
ze Client.
tSiteClient_ReadTim |TIME Defines the maximum duration [s] of read requests of the

Site Client until they are aborted with a timeout.

gits

eLanguage E BA Language Language used within the PLC, for example to format
Current values.

bUtf8AutoConvert | BOOL Automatically applies UTF-8 encoding to strings.

nDPADLevels UINT Sets the maximum number of levels in DPAD [» 42].

nDPAD_DeflndexDi |[UINT Sets the number of digits for indexing levels in DPAD

[r42].

sDPAD_ObjectNam
e _DefSeparator

T BA ShortString [» 120]

Sets the separator for separating object names.

eDPAD_ObjectNam
e_ManOvrConcatMo
de

E BA ConcatDPADMode
[» 100

Default to concatenate strings when an object name has
been manually overwritten.

sDPAD_Description

T BA ShortString [ 120]

Sets the separator for separating descriptions.

_DefSeparator

eDPAD_Description |E BA ConcatDPADMode |Default for concatenate strings when a description has
_ManOvrConcatMod > 100] been manually overwritten.

e

bDPAD_Description |BOOL Conditions under which an index should be displayed in
_Explicitindex the parameter Description.

» FALSE displays the index automatically if > 1.

» TRUE displays the index only if it is explicitly defined
(placeholder).

eEvtMgmt_AckMode

E BA AcknowledgeMode
[»_101

Behavior when acknowledging events [»_32].

sEvtMgmt_AckMsgl
nternal

STRING

Text for displaying integrated acknowledgement functions
(for internal functions).

sEvtMgmt_AckMsgR
emote

STRING

Text for displaying acknowledgement functions by external
access.

sEvtMgmt_AckMsgP
LC

STRING

Text for displaying acknowledgement functions by PLC
logic.

aAckFlags_Simple

T BA EventTransitions
[» 115

Defines the transitions [P 32] to be confirmed for the
"Simple" alarm mode.

aAckFlags_Standard

T BA EventTransitions
» 115

Defines the transitions [»_32] to be confirmed for the
"Standard" alarm mode.

aAckFlags_Extende
d

T BA EventTransitions
115

Defines the transitions [P 32] to be confirmed for the
"Advanced" alarm mode.

aEventEn_Simple

T BA EventTransitions
[» 115

Defines transition states [» 32] to be taken into account for
the "Simple" alarm mode.

aEventEn_Standard

T BA EventTransitions
» 115

Defines transition states [»_32] to be taken into account for
the "Standard" alarm mode.

aEventEn_Extended

T BA EventTransitions
115

Defines transition states [P 32] to be taken into account for
the "Advanced" alarm mode.
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Name Type Description

nEventHistory Entry |INT Maximum number of entries in the event history.
Count

nEventTransitionTex | DINT Maximum number of letters in the event transition

t_Length

parameter.

aEventTransitionTex
t

T BA EventTransitionText

Default value for the event transition text.

[»_115
nEventList_EntryCo [DINT Maximum number of entries displayed in event lists.
unt
ninstID_AutoGenera DINT Initial value for autogeneration of instance IDs.
teOffset
nStateText_Length |DINT Maximum number of characters in the State Text

parameter.

nTag_Length DINT Maximum amount of letters in the Tag parameter.

aDefReadAccess E BA Parameter [» 108] Possibility to customize default access rights for read
access to parameters.
aDefWriteAccess E BA Parameter [» 108] Possibility to customize default access rights for write

access to parameters.

nMultistate_StateCo |DINT Sets the number of states for multi-state values.

unt

finput_DefResolutio REAL Default value for the Resolution parameter of inputs.
n

fl?put_DefScaIeOffs REAL Default value for the Offset parameter of inputs.

e

fOutput_DefResoluti REAL Default value for the Resolution parameter of outputs.
on

fOutput_DefScaleOff REAL Default value for the Offset parameter of outputs.

set

elnput_DefSensor

E BA MeasuringElement

Selection of the sensor with the special input type
FB BA Al IOEx [»_193].

fDefLimitDeadband

REAL

Default value for the Dead band limit parameter.

nDefTimeDelay_ToA
bnormal

UDINT

Default value for the parameter Time delay of transitions to
abnormal states.

nDefTimeDelayAO_ |UDINT Default value for the Time Delay parameter of transitions

ToAbnormal to abnormal states of analog outputs.

nDefTimeDelayBO__ |UDINT Default value for the Time Delay parameter of transitions

ToAbnormal to abnormal states of binary outputs.

nDefTimeDelayMO_ |UDINT Default value for the Time Delay parameter of transitions

ToAbnormal to abnormal states of multi-stage outputs.

fDefCOVIncrement |REAL Default value for the COV increment parameter.

nPlantCtrl_OpMode |DINT Sets the maximum number of plant operation modes of

Count FB_BA_PlantCtrl function blocks.

nPlantCtrl_Aggregat DINT Sets the maximum number of aggregate [» 42] references

eCount of FB_BA_PlantCtrl function blocks.

nSeqLink_RefCount DINT Maximum number of controller references in a sequence
linker.

nMaxSeqCtrl USINT The global parameter specifies the number of sequence
controllers. It limits the data and command structure
arrSeqLinkData within the structure ST BA Seqglink [»_123].
The value must not be less than 1.

nCollect RefCount |DINT Sets the maximum number of references of
FB_BA_Collector function blocks.

eLoop DefOpMode |E_BA PIDMode Default value for the Operation mode parameter.

nTrend_BufferSize |UDINT Number of entries in a trend buffer.
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Name Type

Description

stTrend_DefStartTim|ST BA DateTime
e

Default value for the Start time parameter.

stTrend_DefStopTim |ST BA DateTime
e

Default value for the Stop time parameter.

bTrend_DefStopOnF | BOOL

FALSE, Ring buffer; TRUE, Fixed memory that does not

ull store anything when the buffer is full.
nTrend_DefLoginter |[UDINT Default value for the Logging interval parameter.

val

nTrend_DefNotificati UDINT Default value for the Notification threshold parameter.
onThreshold

nCal_EntryCount DINT

Number of entries in a calendar object.

nSched_EntryCount [DINT

Number of entries on a weekday ('T_BA SchedWeek'
[»_122]) or an exception ('ST BA SchedCalendar' [ 121]/
'ST BA SchedException' [P_121]).

nSched CalendarCo DINT

Number of calendar references (‘'T_BA SchedCalendar

unt [»_1221).

nSched_ExceptionC DINT Number of exceptions (‘T_BA SchedExceptionList' [»_122]).
ount

nSim_AlISen_DefDa |UDINT Default value for the parameter Damping constant.
mpConstant

tSub_ReadToleranc |TIME Default value for the Read tolerance parameter.

e

bSub_ClearOnRead [ BOOL Default value for the Reset on read errors parameter.
Error

tSub_DefReadInterv | TIME Default value for the Read interval parameter.

al

nGroupCmd_RefCo [DINT Number of references.

unt

nGroupDsp_RefCou |DINT Number of references.

nt

nGroupVal_RefCoun |DINT
t

Number of references.

6.1.2.1.2.3 BACNet

6.1.2.1.2.3.1

XBA_BACnetParam

The list contains globally valid parameters with which basic settings relating to BACnet can be made in

TF8040:

VAR GLOBAL CONSTANT
{region 'Objects'}
{region 'Local'}
{region 'Event Config'}
sEventMessageTextFormat
{endregion}
{endregion}
{region 'Remote'}
{region 'Analog Output'}
fRM A0 WriteIncrement
{endregion}
{region 'Structured View'}
eView SubordinateAnnotationMode
mbolName;
{endregion}
{endregion}
{endregion}
{region 'Priorities'}
aPriority
Cnet Priority := [

: ARRAY[E BA Priority.First ..

: STRING := '{Descr} - {EvtTrans}';
: REAL := 0.0;
: E_BACnet AnnotationTitle := E BACnet AnnotationTitle.eSy

E BA Priority.Last] OF E BA

TF8040

Version: 1.14.0 131



https://infosys.beckhoff.com/content/1033/tcplclib_tc3_ba2_common/9917820427.html
https://infosys.beckhoff.com/content/1033/tcplclib_tc3_ba2_common/9917820427.html

Programming

BECKHOFF

(* eProgram
(* eManualRemote
(* eManualLocal
(* eCritical
(* elLifeSafety
1;
{endregion}
{region 'Translation'}
aNodeType
ACnet NodeType := [
(* eUnknown
(* eOther
(* eGeneral
(* eLocation
(* eBuilding
(* eBuildingElement
(* eInformationFocus
(* eControlCabinet
(* eTrade
(* eFloor
(* eRoom
(* ePlant
(* eAggregate
(* eFunction

aNotifyType
E BACnet NotifyType := [
(* eAlarm
(* eDisturb
(* eMaintenance
(* eNotification
(* eOther

aEventState
F E_BACnet EventState := [
(* eNormal
(* eFault
(* eOffnormal
(* eLowLimit
(* eHighLimit
17
{endregion}
END VAR

*)
*)
*)
*)

*)
*)

*)
*)
*)
*)
*)
*)
*)
*)

*)
*)

*)

*)
*)
*)

*)
*)
*)
*)
*)

E_BACnet Priority.
E BACnet Priority.
E BACnet Priority.
E_BACnet Priority.
E_BACnet Priority.

ARRAY [E_BA NodeType.First

E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E_BACnet NodeType.
E _BACnet NodeType.
E_BACnet NodeType.

ARRAY [E BA Ev

E BACnet NotifyTy
E_BACnet NotifyTy
E_BACnet NotifyTy
E BACnet NotifyTy
E BACnet NotifyTy

ARRAY [E BA Ev

E_BACnet EventStat
E_BACnet_ EventStat
E_BACnet EventStat
E_BACnet_ EventStat
E_BACnet EventStat

eP15,
eP8,
eP7,
eP3,
ePl

E_BA NodeType.Last] OF E B
eUnknown,
eOther,
eOrganizational,
eOrganizational,
eOrganizational,
eOrganizational,
eOrganizational,
eOrganizational,
eOrganizational,
eOrganizational,
eOrganizational,
eOrganizational,
eEquipment,
eFunctional
entType.First E BA EventType.Last] OF
pe.eAlarm,
pe.eAlarm,
pe.eNotifyEvent,
pe.eNotifyEvent,
pe.eNotifyEvent
entState.First E BA EventState.Last] O
e.eNormal,

e.eFault,

e.eOffnormal,

e.eLowLimit,

e.eHighLimit
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Name

Type

Description

sEventMessageText
Format

STRING

A message text for the TwinCAT HMI BA as well as for a
BACnet client is made up of different strings.

The last part of the string is the EventTrasitionText. The
texts for the various event transitions are in a list called
TxtEvent_EN or TxtEvent_DE. These lists are created
when a TF8040 Sample PLC is created.

The front part of the message can consist of various texts.
For example, from the ObjectDescription.

The sEventMessageTextFormat string can be used to
determine the format or composition of the
EventMessageText.

It is made up of texts and placeholders. Placeholders and
free text such as a separator can be arranged one after the
other.

Placeholder:

{ObjName} = Objectname
{Descr} = Description

{InstID} = InstancelD
{EvtTrans} = EventTaransition

In the following sample, the Objectdescription is placed in
front of the EventTransitionText. The hyphen is used to
place a separator between the two placeholders.

sEventMessageTextFormat :='{Descr} - {EvtTrans};

fRM_AO_Writelncre
ment

REAL

Threshold value that must be exceeded to output a value
change at the analog output.

eView_Subordinate

E_BACnet_AnnotationTitl

Property which is used to display a child object in the

.First ..
E_BA_EventState.Last]
OF
E_BACnet_EventState

AnnotationMode e SubordinateList of the corresponding parent view object.

aPriority ARRAYI[E_BA Priority Defines the assignment of BACnet priorities from the
[» 110].First .. Tc3 BACnetRev14 library in the priority array.
E_BA_Priority.Last] OF
E_BACnet_Priority

aNodeType ARRAY[E BA NodeType |Conversion table for the NodeType property between the
[ 111].First .. Tc2_XBA library and the Tc3 BACnetRev14 library.
E_BA_NodeType.Last]
OF E_BACnet_NodeType

aNotifyType ARRAY[E BA EventType |Conversion table for the NotifyType property between the
[» 103].First .. Tc2_XBA library and the Tc3 BACnetRev14.
E_BA_EventType.Last]
OF E_BACnet_NotifyType

aEventState ARRAYI[E_BA_ EventState|Conversion table for the EventState property between the

Tc2_XBA library and the Tc3 BACnetRev14.
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6.1.2.1.3 POUs
6.1.2.1.3.1 FunctionBlocks
6.1.2.1.3.1.1 Events

6.1.2.1.3.1.1.1 FB_BA_EventObserver

FB_BA_EventObserver
—back bHasEvents
bHasUnackEvents

The function block is used to evaluate alarms/events in the project structure and acknowledge them.

Access to the project structure with a parent/child relationship takes place via an assignment to the property
Parent.

Syntax
FUNCTION BLOCK FB BA EventObserver
VAR _INPUT
bAck : BOOL;
END_VAR
VAR OUTPUT
bHasEvents : BOOL;
bHasUnackEvents : BOOL;
END_VAR
# Inputs
Name Type Description
bAck BOOL The signal for acknowledging alarms / events is applied to
the input.
E Outputs
Name Type Description
bHasEvents BOOL Display that events are pending.
bHasUnackEvents |BOOL Display that unacknowledged events are pending.
ey Properties
Name Type Access Description
Parent |_BA_ View Get, Set Access to the project structure (base
framework) is realized via an
assignment to the property.
If no assignment is made, the basis
of the base framework is accessed.
This means that all events / alarms
are evaluated and their
acknowledgement can be triggered
accordingly. In addition, a warning is
output to the error list of the TC3
development environment.
Valid BOOL Get Indicates that a valid assignment is
present at the interface iParent
(parent).
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Requirements

Development environment Necessary function
TwinCAT from v3.1.4024.35 TF8040 | TwinCAT Building Automation from
V5.2.1.0

6.1.2.1.3.1.1.2 FB_BA_PlantLock
FB_BA_PlantLock

bPrioHighf—
bPrioMediump—
bPrioLocalHighp—
bPrioLocalMediumf—

The events of the objects often signal a relevant malfunction, which requires targeted switching operations to
be performed on aggregates or plants. In large plants, there are often a large number of events, which then
frequently have to be combined into a collective message.

To keep the programming effort for generating collective messages as low as possible, a lock priority can be
determined at each event-capable object.

All four lock priorities are collected at each level of the project structure [P _38] and passed up from the lowest
level of the project structure to the top level.

If required, they are displayed by the instance of a function block FB_BA_PlantLock and interconnected with
other function blocks for the control of plant and aggregate units.

Four lock priorities are used to differentiate the object events in order to trigger different reactions.

* Local medium
Enables a local shutdown of of medium priority.

* Local high
Enables a local shutdown of of higher priority.

* Medium
Enables a higher-level shutdown of of medium priority.

+ High
Enables a higher-level shutdown of of higher priority.

Medium priority is used for technically relevant faults that affect the safety of plants. High priority can be used
for faults where the safety of people is at risk.

The local faults should be used, for example, to switch off aggregates. The non-local ones should be used to
shut down equipment.

The image below is intended to explain this relationship:

The effects of different lock priorities of the fault input DST are as follows:

Dst.eEnPlantLock Cmd.bPresentVal Cmd.eActivePrio OpMode.AImShutOff
LocalMedium False Critical False

LocalHigh False Safety False

Medium False Critical Safety

High False Safety Safety
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Plant
FlantLock OphMod
FBE_BA PlantLock FE_BA AC OpModi15t Prio
bPrioHigh »—— OR bEmExttSus e0pMode
bPrioMedium —] bESmExttExha stPriorityEn
bPricLocalHigh W bFireDetc
bPrioLocalMedium bForcvent
bEmgOff
bFrst
bCentsSwidff
L bAlmShutOff
bNgtCol
bColDwnPric
bOwrHtgPric
Aggregate
Cmd
PlantLock FB_BA BO Raw
FBE_BA_PlantLock r OR bEnSfty bEvent
bPrioHigh bvalsfty eEventState
bPrioMedium -—f\—L bEnCrit bPresentValue
bPricLocalHigh m— OR bwvalCrit eActivePrio
bPrioLocalMedium bEnManlLoc bRawval
bvalManloc
bEnPgm
Dst bvalPgm
FE_BA Bl Raw bRawOvrrd
bRawval bEwvent bEnFdbk
eEventState bRawValFdbk
bPresentValue
Dst.eEnPlantlock = E_BA_LockPriority.eMedium
- Dst.eEnPlantlock := E_BA_LockPriority.eLocalHigh
Dst.eEnPlantlock := E_BA_LockPriority.eLocalMedium
lllustration

FUNCTION BLOCK FB BA PlantLock
VAR OUTPUT

bPrioHigh : BOOL;
bPrioMedium : BOOL;
bPrioLocalHigh : BOOL;
bPrioLocalMedium : BOOL;

END VAR

VAR
{region 'Fixed Variables'}

iParent : I BA View;

{endregion}

END VAR
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& QOutputs

Name Type Description

bPrioLocalHigh BOOL The output signals a global event with a high priority.
bPrioMedium BOOL The output signals a global event with a medium priority.
bPrioLocalHigh BOOL The output signals a local event with a high priority.
bPrioLocalMedium |BOOL The output signals a local event with a medium priority.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3 XBA from v5.3.0.0
6.1.2.1.3.1.2 Reference

6.1.2.1.3.1.2.1 Publish and Subscribe

Publisher and Subscriber provide a way to easily exchange information.

» Publishers provide information.

» Subscribers subscribe to information from a referenced Publisher in order to make it available in a
specific program section (e.g. template).
Regardless of where Publishers and Subscribers are implemented (e.g. on different PLCs), information
is exchanged in a uniform manner.

Sample 1
Publisher Subscriber
[Netld = 192.168.0.104.1.1|
mi i ::l =l
LU 4 Analog Input Object Data = :
! B ! B
AI Obj : FB BA AI Raw := ( AI_Sub : FB_BA SubAI := (
iParent 1= A, sSubject = ‘AT Obi',
PEnFublish ' T tReadInterval := T#55
) |
Al Obi Al_Sub
FB_BA_AL Raw FB_BA_SubAl
—inRawState bEvent|—~ bEvent—
—nRaw\alue eEventState - fPresentValue
fPresentValue -
[Parameters.. |

Application of Publisher and Subscriber to specific functions and objects.

Each function block can be used as Publisher. Function blocks that can subscribe to the desired data types
serve as Subscribers. To do this, the unique object name of the Publisher and its AMS NetID must be
specified on the Subscriber.

Sample 2
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Publisher Subscriber

[Netid = 192.168.0.104.1.1|

WeatherStation.Subject
WeatherStation.sTarget I:

WeatherStation.tReadInterval
WeatherStation.tReadIolerance

| \weatherStation
\WeatherStation
FB_BA_Hawt | FB_BA_RawSubscriber
[ Site stweatherStation | xData [ Site.stweatherStation }———{xData bError—
(s

Application of Publisher and Subscriber for any data types.

The FB BA RawPublisher [P_139] can be used to make information of different sizes available to the

FB BA RawSubscriber [P_158]. As in the previous sample, the object name and the AMS NetID must be
specified on the Subscriber. As indicated in the sample, this configuration takes place once in FB_init of
FB BA RawSubscriber [P_158].

If there are several instances of an object with the same symbol name, it is necessary to specify the
complete symbol name of the object in the parameter sSubject.

Sample 3

In the sample, the faults of two heating circuit pumps are to be published and subscribed to separately.

HTCO1
FB_BA_H_HtgCirlM
e0pMod -
bRIs—
fSp—
bPul—
v~
Parameter...
HTCOZ
FB_BA_H_HigCirlM
elpMod -
bRls—
fSpr—
bPul—
v~
Parameter...

Within the heating circuits, the pumps Pu and the published binary objects of the fault Dst have the same
name.

The parameter is therefore published from both templates in the same way.
Dst : FB_BA BI Raw := {
bEnFublish := TRUE
Vi
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Dst
FB_BA_Bl Raw
—bRaw\/al bEvent—
eEventState —
bPresentValue —
FParameter...

Subscribing is done separately, you only need to ensure that the symbol path for the event to be subscribed

to is specified correctly.

BI_Subl FB BA SubBI := |
35ubject 1=
sTarget r=
tRBeadInterval :=
Iz
BI_Sub2 FB_BA SubBI:= |
3Subject
sTarget 1=
tBeadInterval :=
I
Bl_Sub1
FE_BA_ SubBl
bError—
bPresentValue —
bEvent—
Parameter. ..
Bl_Sub2
FBE_BA_SubBl
bError —
bPresentValues —
bEvent—
FParameter. ..
6.1.2.1.3.1.21.1 Publisher

.Eu.:s:l,

[6T6. HTCO]
1127.0.0.1
T$55
1127.0.0.
T$#55

Function blocks for local or cross-control publishing of information.

6.1.2.1.3.1.2.1.1.1

FB_BA_RawPublisher

— bEnPublish
—xData

FB_BA_RawPublisher

Function block for providing any information.

Inheritance hierarchy

FB_BA_Base

FB_BA BasePublisher

FB_BA_Publisher

:="HIG. HTCOZ.

TF8040
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Syntax
VAR INPUT
bEnPublish : BOOL;
xData : ANY;
END_ VAR
# Inputs
Name Type Description
bEnPublish BOOL Variable for enabling variables or data sets via ADS.
xData ANY Data to be published.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3_XBA from v5.3.0.0

6.1.2.1.3.1.2.1.2 Subscriber

Function blocks for subscribing to local or cross-control information.

6.1.2.1.3.1.2.1.2.1 Objects

This folder offers objects that make it possible to subscribe to published object information either within the
controller or across controllers.

6.1.Analog
2.1.

3.1.

2.1.

2.1.

1

Function blocks for subscribing to analog objects.

6.1.FB_BA_SubAl
2.1.

3.1.

2.1.

2.1.

1.1

FB_BA_SubAI
—sTarget bErrorf—
—ItReadInterval fPresentValust—
—{tReadTolerance bEventf—
—bClearOnReadErrar

The function block allows to subscribe to an analog input object.

Inheritance hierarchy
FB_BA Base
FB_BA_ Subscriber
FB_BA_SubEvtA

Syntax
FUNCTION BLOCK FB BA SubAI EXTENDS FB BA SubEVtA
VAR INPUT
sTarget : T _BA MedString;
tReadInterval : TIME;
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tReadTolerance : TIME;
bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
fPresentValue : REAL;
bEvent : BOOL;
END VAR
% Inputs
Name Type Description
sTarget T BA MedString [» 120] |AMS Netld of the Publisher.

tReadInterval

TIME

Read interval [s].

tReadTolerance TIME Waiting time until a pending error is output [ms].

bClearOnReadError |BOOL If TRUE, the data is deleted if an error occurs.

& Qutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

fPresentValue REAL Current analog output value of the object.

bEvent BOOL The output is TRUE if an event or error has occurred.

Requirements

Development environment Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.FB_BA_SubAPrio

2.1.
3.1.
2.1.
2.1.
1.2
FB_BA_SubAPrio
—sTarget bErrorf—
—tReadInterval fPresentValus—

—tReadTolerance
— bClearOnReadErrar

bEvent}—

The function block enables subscribing to an analog input object with a priority array.

Inheritance hierarchy

FB_BA_Base

FB_BA_ Subscriber

FB_BA_SubEVtA

Syntax

FUNCTION BLOCK FB B
VAR _INPUT
sTarget
tReadInterval
tReadTolerance
bClearOnReadError

A _SubAPrio

: T_BA MedString;

: TIME;
: TIME;
: BOOL;

EXTENDS FB BA SubEVtA

TF8040
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END VAR
VAR OUTPUT
bError : BOOL;
fPresentValue : REAL;
bEvent : BOOL;
END_VAR
* Inputs
Name Type Description
sTarget T BA MedString [» 1201 |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].
tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.
& Qutputs
Name Type Description
bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.
fPresentValue REAL Current analog output value of the object.
bEvent BOOL The output is TRUE if an event or error has occurred.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.FB_BA_SubAV_Op

2.1
3.1.
2.1.
2.1
1.3
FB_BA_SubAV _Op
—sTarget bErrorf—
—tReadInterval fPresentvalust—

—tReadTolerance
—bClearOnReadErrar

The function block allows to subscribe to an analog value object [P 202] to display an analog value.

Inheritance hierarchy
FB_BA_Base
FB_BA _ Subscriber
FB_BA_SubA

Syntax

FUNCTION BLOCK FBiBAisubAviop
VAR_INPUT
sTarget
tReadInterval
tReadTolerance
bClearOnReadError
END_ VAR

EXTENDS FB BA SubA

: T_BA MedString;
: TIME;
: TIME;
: BOOL;
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VAR OUTPUT
bError
fPresentValue

END VAR

# Inputs

: BOOL;
: REAL;

Name

Type

Description

sTarget

T BA MedString [P_120]

AMS Netld of the Publisher.

tReadInterval

TIME

Read interval [s].

tReadTolerance TIME Waiting time until a pending error is output [ms].

bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.

& QOutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

fPresentValue REAL Current analog output value of the object.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.Binary
2.1.

3.1.

2.1.

2.1.

2

Function blocks for subscribing to binary objects.

6.1.FB_BA_SubBlI
2.1.

3.1.

2.1.

2.1.

2.1

—sTarget
—tReadInterval
—tReadTolerance
—bClearOnReadErrar

FB_BA_SubBI

bErrorf—

bPresentValue—

bEventf—

The function block allows to subscribe to a binary input object.

Inheritance hierarchy

FB_BA_Base

FB_BA _ Subscriber

FB_BA_SubEvtB

TF8040

Version: 1.14.0 143



Programming

BECKHOFF

Syntax
FUNCTION BLOCK FB BA SubBI EXTENDS FB BA SubEvtB
VAR INPUT
sTarget : T BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
bPresentValue : BOOL;
bEvent : BOOL;
END_ VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 1201 |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].
tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.
& Qutputs
Name Type Description
bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.
bPresentValue BOOL Current binary output value of the object.
bEvent BOOL The output is TRUE if an event or error has occurred.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.FB_BA_SubBPrio

2.1.
3.1.
2.1.
2.1.
2.2
FB_BA_SubBPrio
—sTarget bErrorg—
—tReadInterval bPresentvValug—

—tReadTolerance
—bClearOnReadError

bEventf—

The function block allows to subscribe to a binary input object with a priority array.

Inheritance hierarchy
FB_BA Base
FB_BA_Subscriber
FB_BA_SubEvtB
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Syntax
FUNCTION BLOCK FB BA SubBPrio EXTENDS FB BA SubEvtB
VAR INPUT
sTarget : T BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
bPresentValue : BOOL;
bEvent : BOOL;
END_ VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 1201 |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].
tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.
& Qutputs
Name Type Description
bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.
bPresentValue BOOL Current binary output value of the object.
bEvent BOOL The output is TRUE if an event or error has occurred.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3 XBA from v5.3.0.0
6.1.FB_BA SubBV_Op
21.
3.1.
2.1,
21.
2.3
FE_BA_SubBV_Op
—sTarget bErrorg—
— tReadInterval bPresentValuef—

—tReadTolerance
—bClearOnReadErrar

The function block allows to subscribe to a binary value object [P 216] to display a binary value.

Inheritance hierarchy
FB_BA Base
FB_BA_ Subscriber
FB_BA_SubB
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Syntax
FUNCTION BLOCK FB_BA SubBV_Op EXTENDS FB BA SubB
VAR INPUT
sTarget : T BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
bPresentValue : BOOL;
END_ VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 120] |AMS Netld of the Publisher.
tReadlnterval TIME Read interval [s].
tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |BOOL If TRUE, the data is deleted if an error occurs.
E- Qutputs
Name Type Description
bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.
bPresentValue BOOL Current binary output value of the object.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3_XBA from v5.3.0.0

6.1.Misc
2.1.
3.1.
2.1.
2.1.

3

Function blocks for subscribing to sophisticated objects.
6.1.FB_BA_SubCal

2.1.
3.1.
2.1.
2.1.
3.1
FB_BA_SubCal
—sTarget bErrorg—
—tReadInterval bPresentvValug—

—tReadTolerance
—bClearOnReadError

The function block allows to subscribe to a calendar object.

Inheritance hierarchy

FB_BA Base

146 Version: 1.14.0 TF8040



BECKHOFF

Programming

FB_BA_Subscriber

FB_BA_SubB
Syntax
FUNCTION BLOCK FB BA SubCal EXTENDS FB BA SubB
VAR _INPUT
sTarget : T_BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
bPresentValue : BOOL;
END VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 120] |AMS Netld of the Publisher.

tReadInterval

TIME

Read interval [s].

tReadTolerance TIME Waiting time until a pending error is output [ms].

bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.

E- Qutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

bPresentValue BOOL Current binary output value of the object.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.FB_BA_SubLoop
2.1,

3.1.
2.1.
2.1.
3.2
FB_BA_Subloop
—sTarget bErrorg—
—tReadInterval fPresentvalue—

—tReadTolerance
— bClearOnReadErrar

The function block allows to subscribe to of a loop object.

Inheritance hierarchy

FB_BA Base

FB_BA_Subscriber

FB_BA_SubA

TF8040
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Syntax
FUNCTION BLOCK FB BA SubLoop EXTENDS FB BA SubA
VAR INPUT
sTarget : T BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
fPresentValue : REAL;
END VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 120] |AMS Netld of the Publisher.
tReadlnterval TIME Read interval [s].

tReadTolerance TIME

Waiting time until a pending error is output [ms].

bClearOnReadError |IBOOL

If TRUE, the data is deleted if an error occurs.

E- Qutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

fPresentValue REAL Current analog output value of the object.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.FB_BA_SubSchedA
2.1.
3.1.
2.1.
2.1.
3.3

FB_BA_SubSchedA
—sTarget

—ItReadInterval

—{tReadTalerance

—bClearOnReadErrar

bErrarf—
fPresentValust—
fPredictedvalusgt—

The function block allows to subscribe to an analog scheduler object.

Inheritance hierarchy
FB_BA Base
FB_BA Subscriber

Syntax
FUNCTION BLOCK FB_BA SubSchedA EXTENDS FB BA Subscriber
VAR INPUT
sTarget : T_BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
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bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
fPresentValue : REAL;
fPredictedvalue : REAL;
END VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 120] |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].
tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.
E- Qutputs
VAR OUTPUT
bError : BOOL;
fPresentValue : REAL;
fPredictedvalue : REAL;
END VAR
Name Type Description
bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.
fPresentValue REAL Current analog output value of the object.
fPredictedValue REAL Value that is assumed after the next switching.
= Properties
Name Type Access Description
Unit E BA Unit Get Unit.
‘w Methods
Name Description

GetData [»_149

Contains the subscribed data.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.GetData
2.1.

3.1.

2.1.

2.1.

3.3.

1

@etData

pData
nSize
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The method saves subscribed data of a Publisher.

Syntax

METHOD GetData
VAR OUTPUT
pData : PVOID;
nSize : DINT;
END_VAR

& Qutputs

Name Type Description
pData pData Pointer to the subscribed data.
nSize DINT Size of the subscribed data.

6.1.FB_BA_SubSchedB
2.1.
3.1.
2.1.
2.1.
3.4

FB_BA_SubSchedB
—sTarget bErrorf—
—tReadInterval bPresentValue—
—tReadTolerance bPredictedvaluef—
— bClearOnReadErrar

The function block allows to subscribe to a binary scheduler object.

Inheritance hierarchy
FB_BA Base
FB_BA_Subscriber

Syntax
FUNCTION_BLOCK FB_BA_SubSchedB EXTENDS FB_BA_Subscriber
VAR INPUT
sTarget : T BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
bClearOnReadError : BOOL;
END_ VAR
VAR OUTPUT
bError : BOOL;
bPresentValue : BOOL;
bPredictedValue : BOOL;
END VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 1201 |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].
tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |IBOOL If TRUE, the data is deleted if an error occurs.
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& QOutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

bPresentValue BOOL Current binary output value of the object.

bPredictedValue BOOL Value that is assumed after the next switching.

g Properties

Name Type Access Description

ActiveText STRING Get Active text

InactiveText STRING Get Inactive text

‘w Methods
Name Description

GetData [P 151

Contains the subscribed data.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.GetData
2.1.

3.1.

2.1.

2.1.

3.4.

1

GetData

pDataf—
nSizep—

The method saves subscribed data of a Publisher.

Syntax

METHOD GetData
VAR OUTPUT
pData : PVOID;
nSize : DINT;
END VAR

E- Qutputs

Name Type

Description

pData pData

Pointer to the subscribed data.

nSize DINT

Size of the subscribed data.
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6.1.FB_BA_SubSchedM

2.1.

3.1.

2.1.

2.1.

3.5

FB_BA_SubSchedM

—sTarget bErrorf—
—tReadInterval nPresentValue—
—tReadTolerance nPredictedvaluef—
—bClearOnReadErrar

The function block allows to subscribe to a multi-state scheduler object.

Inheritance hierarchy
FB_BA Base
FB_BA_Subscriber

Syntax
FUNCTION BLOCK FB BA SubSchedM EXTENDS FBiBAisubscriber
VAR INPUT
sTarget : T BA MedString;
tReadInterval : TIME;
tReadTolerance : TIME;
bClearOnReadError : BOOL;
END VAR
VAR OUTPUT
bError : BOOL;
nPresentValue : UDINT;
nPredictedvalue : UDINT;
END_ VAR
# Inputs
Name Type Description
sTarget T BA MedString [» 120] |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].
tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.
E- Qutputs
Name Type Description
bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.
nPresentValue UDINT Analog output value.
nPredictedValue UDINT Value that is assumed after the next switching.
ey Properties
Name Type Access Description
StateCount UDINT Get Number of possible states.
StateText T BA StateTextAr |Get Output of the state text.
ray [»_121
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‘% Methods
Name Description
GetData [P 153] Contains the subscribed data.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3 XBA from v5.3.0.0
6.1.GetData
2.1.
3.1.
21.
21.
3.5.
1
GetData
pDataf—
nSizef—

The method saves subscribed data of a Publisher.

Syntax

METHOD GetData
VAR OUTPUT
pData : PVOID;
nSize : DINT;
END VAR

& QOutputs

Name Type Description

pData pData Pointer to the subscribed data.

nSize DINT Size of the subscribed data.

6.1.FB_BA_SubTrend
2.1.
3.1.
2.1.
21.
3.6

I,

L FB_BA_SubTrend
—sTarget bErrorg—
—tReadInterval bEventf—
—tReadTolerance nRecordCountf—
— bClearOnReadErrar nTotalRecordCountf—

The function block allows to subscribe to a trend object.

Inheritance hierarchy
FB_BA Base
FB_BA_Subscriber

Syntax
FUNCTION BLOCK FB BA SubTrend EXTENDS FB BA Subscriber
VAR _INPUT

sTarget : T_BA MedString;
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tReadInterval : TIME;

tReadTolerance : TIME;

bClearOnReadError : BOOL;
END VAR

VAR OUTPUT
bError : BOOL;
bEvent : BOOL;
nRecordCount : UDINT;
nTotalRecordCount : UDINT;
END_ VAR

| Inputs

Name Type Description

sTarget T BA MedString [» 120] |AMS Netld of the Publisher.

tReadInterval TIME Read interval [s].

tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |[BOOL If TRUE, the data is deleted if an error occurs.

& QOutputs

Name Type Description
bError BOOL Displays the current error state of the subscription.

Details can be found in the corresponding error message
in the event of an error.

bEvent BOOL The variable signals an abnormal event of an object.

The type of event, e.g. an alarm, a maintenance message,
etc., is described within the event class associated with the
object.

nRecordCount UDINT Number of records.
nTotalRecordCount |UDINT Absolute number of records.

= Properties

Name Type Access Description
Enable BOOL Get, Set Enable of the subscription.

¥ Methods

Name Description
GetData [P_154] Contains the subscribed data.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3 XBA from v5.3.0.0

6.1.GetData
2.1.

3.1.

2.1.

2.1.

3.6.

1
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GetData

pData
naize

The method saves subscribed data of a Publisher.

Syntax

METHOD GetData
VAR _OUTPUT
pData : PVOID;
nSize : DINT;
END VAR

& Outputs

Name

Type

Description

pData

pData

Pointer to the subscribed data.

nSize

DINT

Size of the subscribed data.

6.1.Multistate
2.1.

3.1.

2.1.

2.1.

4

Function blocks for subscribing to multi-state objects.

6.1.FB_BA_SubMI
2.1.

3.1.
2.1.
2.1.
41
FB_BA_SubMI
—sTarget bErrorf—
—tReadInterval nPresentValue—
—tReadTolerance bEventf—

—bClearOnReadErrar

The function block allows to subscribe to a multi-state input object.

Inheritance hierarchy

FB_BA Base

FB_BA_Subscriber

FB_BA_SubEvtM

Syntax

FUNCTION BLOCK FB BA SubBV Op

VAR INPUT
sTarget
tReadInterval
tReadTolerance
bClearOnReadError
END VAR

VAR OUTPUT
bError
nPresentValue
bEvent

END VAR

EXTENDS FB BA SubEvVtM

: T BA MedString;
: TIME;
: TIME;
: BOOL;

: BOOL;
: UDINT;
: BOOL

TF8040
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% Inputs
Name Type Description
sTarget T BA MedString [» 120] |AMS Netld of the Publisher.

tReadInterval

TIME

Read interval [s].

tReadTolerance TIME Waiting time until a pending error is output [ms].

bClearOnReadError |BOOL If TRUE, the data is deleted if an error occurs.

& Qutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

nPresentValue UDINT Analog output value.

bEvent BOOL The output is TRUE if an event or error has occurred.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.FB_BA_SubMPrio

21.
3.1.
2.1.
2.1.
4.2

—sTarget
—tReadInterval
—tReadTaolerance
—bClearOnReadErrar

FB_BA_SubMPrio

bErrorf—

nPresentvaluef—

bEventf—

The function block allows to subscribe to a multi-state value object with a priority array.

Inheritance hierarchy

FB_BA Base

FB_BA Subscriber

FB_BA_SubM

Syntax

FUNCTION BLOCK FB BA SubBV Op

VAR INPUT
sTarget
tReadInterval
tReadTolerance
bClearOnReadError
END VAR

VAR OUTPUT
bError
nPresentValue
bEvent

END VAR

EXTENDS FB BA SubM

: T BA MedString;

: TIME;
: TIME;
: BOOL;

: BOOL;
: UDINT;
: BOOL
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% Inputs

Name Type Description

sTarget T BA MedString [» 120] |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].

tReadTolerance TIME

Waiting time until a pending error is output [ms].

bClearOnReadError |BOOL

If TRUE, the data is deleted if an error occurs.

& Qutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

nPresentValue UDINT Analog output value.

bEvent BOOL The output is TRUE if an event or error has occurred.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.FB_BA_SubMV_Op
2.1

3.1.
2.1.
2.1.
4.3
FB_BA_SubMV_Op
—sTarget bErrorf—
—tReadInterval nPresentValuel—

—tReadTolerance
— bClearOnReadErrar

The function block allows to subscribe to a multi-state value object [P 239] to display a multi-state value.

Inheritance hierarchy
FB_BA Base
FB_BA_Subscriber
FB_BA_SubM

Syntax

FUNCTION BLOCK FB BA SubBV Op

VAR INPUT
sTarget
tReadInterval
tReadTolerance
bClearOnReadError
END VAR

VAR OUTPUT
bError
nPresentValue

END_ VAR

EXTENDS FB BA SubM

: T_BA MedString;
: TIME;
: TIME;
: BOOL;

: BOOL;
: UDINT;

TF8040
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% Inputs

Name Type Description

sTarget T BA MedString [» 120] |AMS Netld of the Publisher.
tReadInterval TIME Read interval [s].

tReadTolerance TIME

Waiting time until a pending error is output [ms].

bClearOnReadError |BOOL

If TRUE, the data is deleted if an error occurs.

& Qutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.
Details can be found in the corresponding error message
in the event of an error.

nPresentValue UDINT Analog output value.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.2.1.3.1.2.1.2.2 FB_BA_RawSubscriber

—sTarget
—tReadInterval
—tReadTolerance

— bClearOnReadErrar
—xData

FB_BA_RawSubscriber

bErrorf—

Function block for subscribing to any information.

Inheritance hierarchy
FB_BA Base
FB_BA_Subscriber

Syntax

FUNCTION BLOCK FB BA RawSub

VAR INPUT
sTarget
tReadInterval
tReadTolerance
bClearOnReadError
xData

END_ VAR

VAR OUTPUT
bError
END VAR

scriber EXTENDS FB BA Subscriber

: T _BA MedString;
: TIME;
: TIME;
: BOOL;

_System.AnyType;

: BOOL;
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% Inputs

Name Type Description

sTarget T BA MedString [» 120] |AMS Netld of the Publisher.

tReadInterval TIME Read interval [s].

tReadTolerance TIME Waiting time until a pending error is output [ms].
bClearOnReadError |BOOL If TRUE, the data is deleted if an error occurs.
xData ANY Read data.

& Qutputs

Name Type Description

bError BOOL Displays the current error state of the subscription.

Details can be found in the corresponding error message
in the event of an error.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3_XBA from v5.3.0.0

6.1.2.1.3.1.3 Accessories

6.1.2.1.3.1.3.1 FB_BA_Param

FB_BA_Param

The function block enables configuration of the properties contained in the global variable list XBA Param

> 126].

@® Existing limitations that apply to the writing of parameters are observed (see also Regions [P 98]).
For example, the writing of fixed parameters at runtime is rejected.
Parameters for the configuration of compiler time values cannot be changed at runtime!

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3_XBA from v5.3.0.0

6.1.2.1.3.1.3.2 EventSubscriber
The Event Subscribers enable generic subscription to events.

This allows you to respond to various events (such as in the project or on local objects) at a central location
by overwriting the respective events within the methods provided.

The possible events are offered as a method and the call is made as required.

® Notes on using the Event Subscriber

1 It should be noted that the use of these function blocks can affect system performance.
Depending on the programmed logic, the OnObjectStateChange method, for example, may run too
slowly. This can lead to cycle overruns.
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6.1.2.1.3.1.3.21

FB_BA_ProjectEventSubscriber

FB_BA_ProjectEventSubscriber

The Subscriber function block offers the possibility to respond to project-wide events.

Within the method, the user can describe and output information about the project state.

‘w Method

Name

Description

OnProjectStateChanged

[»_160

Change of the project state.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.2.1.3.1.3.2.1.1

OnProjectStateChanged

—eState

OnProjectStateChanged

The method is called when the project state has changed.

Syntax
METHOD PROTECTED OnProjectStateChanged
VAR _INPUT
eState : E_ BA ProjectState;
END VAR
# Inputs
Name Type Description
eState E BA ProjectState [» 113] |State to which the project has changed.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

6.1.2.1.3.1.3.2.2

FBE_BA_LocalObjectEventSubscriber

FB_BA_LocalObjectEventSubscriber

The Subscriber function block offers the possibility to respond to events in local objects.

160
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‘w Methods
Name Description
OnBACnetObjectStateChange |Change the state of a BACnet object.
dr161]
OnlnitStateChange [» 161] Changing the initialization state of an object.
Onlnitinstanceld [» 162] Change the instance ID of an object.
OnEventChange [» 162] Change of an event within an object.

Requirements

Development environment Required PLC library

TwinCAT from v3.1.4024.35 Tc3_XBA from v5.3.0.0

6.1.2.1.3.1.3.2.2.1 OnBACnetObjectStateChanged
OnBACnetObjectStateChanged

—li0bject

—fbBACnetObject

—t5tate

The method is called when the initialization state of a BACnet object changes.

Syntax
METHOD PROTECTED OnBACnetObjectStateChanged
VAR _INPUT

iObject : I BA Object;

fbBACnetObject : POINTER TO FB_BACnet BaseObject;

tState : TCOM_ STATE;
END VAR
* Inputs
Name Type Description
iObject |_BA_ Object Interface to the context object.
foBACnetObject POINTER TO Supplement specific BACnet object of the context object.

FB BACnet BaseObject
tState TCOM_STATE New state of the BACnet object.
Requirements
Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3 XBA from v5.3.0.0
6.1.2.1.3.1.3.2.2.2 OnlinitStateChange
OnInitStateChange

—li0bject
—eState

The method is called when the initialization state of an object changes.
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Syntax
METHOD PROTECTED OnInitStateChange
VAR_INPUT
iObject : I BA Object;
eState : E BA InitState;
END_ VAR
! Inputs
Name Type Description
iObject I_BA_Object Interface to the context object. [» 264
eState E BA InitState [» 114] New state after initialization.

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3 XBA from v5.3.0.0
6.1.2.1.3.1.3.2.2.3 Onlinitinstanceld

OnInitInstanceld
—liObject

The method can be used to assign a specific value to the instance ID of an object.

Otherwise, the instance IDs are generated continuously.

o
1 Each instance ID may only be assigned once.

Syntax
METHOD PROTECTED OnInitInstanceId
VAR _INPUT
iObject : I _BA Object;
END VAR
# Inputs
Name Type Description
iObject I_BA_Object Interface to the context object. [V 264

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3_XBA from v5.3.0.0
6.1.2.1.3.1.3.2.2.4 OnEventChange

OnEventChange
—li0bject OnEventChangef—

The method is called when an object generates an event, or when a generated object changes or is deleted.
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Syntax
METHOD PROTECTED OnEventChange
VAR_INPUT
iObject : I BA Object;
END_ VAR
# Inputs
Name Type Description
iObject I_BA_Object Interface to the context object. [» 264

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.35

Tc3_XBA from v5.3.0.0

FB_BA_SetBACnetAdapterTime

6.1.2.1.3.1.4 System

6.1.2.1.3.1.4.1
FB_BA_SetBACnetAdapterTime

—bTrig

—stDateTime

bSuccessp—
bErrorg—

The function block FB_BA SetBACnetAdapterTime can be used to set the local BACnet system time of a
TwinCAT system.

Syntax
FUNCTION BLOCK FB BA SetBACnetAdapterTime
VAR _INPUT
bTrig : BOOL;
stDateTime : ST _BA DateTime;
END VAR
VAR OUTPUT
bSuccess : BOOL;
bError : BOOL;
END VAR
% Inputs
Name Type Description
bTrig BOOL On a rising edge the content of the stDateTime structure is
written to the local BACnet system time of the TwinCAT
system.
stDateTime ST BA DateTime Time specification which is written to the local BACnet
system time.
& Qutputs
Name Type Description
bSuccess BOOL The time specification stDateTime was successfully written
to the target system. The variable is TRUE for one cycle.
bError BOOL Error while writing the BACnet system time.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.56

Tc3_XBA from v5.6.1.0
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6.1.2.1.3.1.4.2 FB_BA_GetBACnetAdapterTime

FB_BA_GetBACnetAdapterTime
—bTrig bSuccessp—
—nTiAuto stDateTimep—
stTimeStructf—
bErrorg—

The function block FB_BA GetBACnetAdapterTime can be used to determine the local BACnet system time
of a TwinCAT system.

Internally, an internal software clock is implemented by means of the function block "RTC_EX2" (Extended
Real Time Clock). This software clock is initialized with the BACnet system time and output by the two
structures stDateTime and stTimeStruct.

The function block should be called in every PLC cycle, so that the current time can be calculated.

Syntax
FUNCTION BLOCK FB BA GetBACnetAdapterTime
VAR _INPUT
bTrig : BOOL;
{attribute 'parameterUnit':= 'ms'}
nTiAuto : UDINT;
END VAR
VAR OUTPUT
bSuccess : BOOL;
stDateTime : ST BA DateTime;
stTimeStruct : TIMESTRUCT;
bError : BOOL;
END_ VAR
# Inputs
Name Type Description
bTrig BOOL A rising edge at this input determines the local BACnet
system time of a TwinCAT system.
nTiAuto UDINT Based on this time information, the local BACnet system
time of a TwinCAT system is regularly determined
automatically.
The time specification must be greater than or equal to
500ms.
& QOutputs
Name Type Description
bSuccess BOOL The system time was read successfully from the target
system. The variable is TRUE for one cycle.
stDateTime ST BA DateTime Current BACnet system time of a TwinCAT system.
stTimeStruct TIMESTRUCT Current BACnet system time of a TwinCAT system.
bError BOOL Error while reading the BACnet system time.
Requirements
Development environment Required PLC library
TwinCAT from v3.1.4024.56 Tc3 XBA from v5.6.1.0
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6.1.2.1.3.1.5 Control

6.1.2.1.3.1.51  FB_BA_LoopSync

FB_BA_LoopSync
—Loop0l bErrf—
—Loop02 sErrTextp—
—nResetSync eErrState f—

The function block FB_BA LoopSync is used for parameter synchronization for two controllers of type
FB BA Loop [P _220]. This function block can be used, for example, to calibrate master controllers that are

used to generate the supply air setpoints for an air conditioning system.

The following parameters of the FB_BA Loop [»_220] are synchronized:

eOpMode

eActionRm
fProportionalConstant
fIntegralConstant
fDerivativeConstant
fMaxOutputRm
fMinOutputRm
nDampConstant
fNeutralZone

Error detection

The error messages listed below are detected by the FB_BA LoopSync.

The error messages are output in the TwinCAT 3 development environment in the "Error list" window. This
can be activated under the menu item View.

The error texts are output via the property ErrText and the output sErrText.

In addition, the messages are displayed by the enum eErrState.
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Error messages

Message text German

Message text English

Explanation

'Synchronisation eActionRm
fehlerhaft'

'‘Synchronization eActionRm faulty

Possibly the wrong synchronization
can be triggered by the input
eActionPgm. This input overwrites
the VAR _INPUT CONSTANT
variable eActionRm to be
monitored when occupied.

'Synchronisation nDampConstant
fehlerhaft'

'Synchronization nDampConstant
faulty'

It is possible that the wrong
synchronization was triggered by
the input eActionPgm. This input
overwrites the VAR _INPUT
CONSTANT variable eActionRm to
be monitored when occupied.

'Synchronisation
fDerivative Constant fehlerhaft'

'Synchronization
fDerivativeConstant faulty'

'Synchronisation fintegralConstant
fehlerhaft'

'Synchronization fintegralConstant
faulty'

'Synchronisation fMaxOutputRm
fehlerhaft'

'‘Synchronization fMaxOutputRm
faulty'

Possibly the wrong synchronization
can be triggered by the input
fMaxOutputPgm. This input
overwrites the VAR _INPUT
CONSTANT variable
fMaxOutputRm to be monitored
when occupied.

'Synchronisation fMinOutputRm
fehlerhaft'

'‘Synchronization fMinOutputRm
faulty'

Possibly the wrong synchronization
can be triggered by the input
fMinOutputPgm. This input
overwrites the VAR _INPUT
CONSTANT variable
fMinOutputRm to be monitored
when occupied.

'Synchronisation fNeutralZone
fehlerhaft'

'Synchronization fNeutralZone
faulty'

'Synchronisation eOpMode
fehlerhaft'

'Synchronization eOpMode faulty'

'Synchronisation
fProportionalConstant fehlerhaft'

'Synchronization
fProportionalConstant faulty'

Syntax

FUNCTION BLOCK FB BA LoopSync
VAR OUTPUT

bErr : BOOL;
sErrText : T MaxString;
eErrState : E_BA StateLoopSync;
END VAR
VAR _IN OUT
Loop01 : FB_BA Loop;
Loop02 : FB_BA Loop;
END_ VAR

166

Version: 1.14.0

TF8040



BECKHOFF

Programming

& QOutputs

Name Type Description

bErr BOOL The output indicates when an error has occurred during
synchronization.

sErrText T MaxString The variable shows the state of synchronization in text
form [»_166].

eErrState E BA StateLoopSync The enumeration shows the state of the synchronization.

[» 1001

#l | B Inputs Outputs

Name Type Description

Loop1 FB BA Loop [P 220] Reference to controller no. 1 of the parameter adjustment.

Loop2 FB BA Loop [» 220] Reference to controller no. 2 of the parameter adjustment.

ey Properties

Name Type Access Description

ErrText T _MaxString Get The property ErrText displays the error texts from
SErrText.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.56

Tc3_XBA from v5.6.1.0
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6.1.2.1.3.1.6 Sequence

6.1.2.1.3.1.6.1 FB_BA_SeqCtrl

FB_BA_SeqCtrl
—bEnPublish fPresentValuek—
—nlnstancelD fEF—
—sDeviceType bSeqactv—
—efssignAsTrend Ref nactvSeqCtrif—
—s0bjecthame blsActvSeqCtdf—
—sDescription bErrf—
—sTag

—bEn

—fSetpoint

—fCtrlval
—efctionPgm
—{fMinQutputPgm
—fMaxDutputPgm

— bEnSync

—fvalsync
—eQutputUnit
—fCOVIncrement
—elpMode
—elctionRm
—fMeutralZone
—fMinQutputRm
—fMaxDutputRm
—{fProportional Constant
—{fIntegralConstant
—fDerivativeConstant
—nDampConstant
—nMyMum
—IstSeqglink

PID sequence controller as part of a sequence.

On receipt of the enable bEn = TRUE, the higher-level control block FB BA SequencelinkBase [»_ 171] is
informed that the sequence controller is ready for operation for sequence control.

The data exchange between the sequence controllers FB_BA_SeqCtrl and the control block
FB BA SequencelinkBase [P_171] takes place via the structure stSeqglink [»_123].

Output value fPresentValue

The function block determines the resulting value at the output fPresentValue depending on the enables bEn
and stSequenceLink.bEnSeqLink, the control direction eActionPgm | eActionRm and the sequence number
nActvSeqCtrl | nMyNum.
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bEn stSe- eActionPgm/eAc- |nActvSeqCtrl/ fPresentValue
quenceLink.bEnSe-|tionRm nMyNum
qLink
TRUE FALSE E_BA_Action.eReve fMaxOutputPgm /
rse fMaxOutputRm
TRUE FALSE E_BA_Action.eDirec fMinOutputPgm /
t fMinOutputRm
FALSE FALSE 0
TRUE TRUE E_BA_Action.eReve nActvSeqCtrl > fMinOutputPgm /
rse nMyNum fMinOutputRm
TRUE TRUE E_BA_Action.eReve nActvSeqCtrl < fMaxOutputPgm /
rse nMyNum fMaxOutputRm
TRUE TRUE E_BA_Action.eDirec nActvSeqCtrl < fMinOutputPgm /
t nMyNum fMinOutputRm
TRUE TRUE E_BA_Action.eDirec nActvSeqCtrl > fMaxOutputPgm /
t nMyNum fMaxOutputRm
TRUE TRUE nActvSeqCitrl = FB_BA Loop.fPrese
nMyNum ntValue

Error detection

The error messages listed below are detected by FB_BA_ SeqCitrl.

The x in the text messages stands for a numerical specification of a sequence controller.

The error messages are output in the "Error list" window in the Tc3 development environment. This can be
activated under the menu item View.

The error texts are output via the properties ErrorParamMaxSeqCtrl and ErrorSeqNumMultiple.

® Globaler Parameter Tc3_BA2.BA_Param.nMaxSeqCtrl < 1
1 This message is the only one that disables sequence control.

German

English

Globaler Parameter

Tc3_BA2.BA Param.nMaxSeqCtrl < 1

<1

Global parameter Tc3_BA2.BA_Param.nMaxSeqCtrl

Sequenznummer nMyNum = x mehrfach vergeben

times

Sequence number nMyNum = x assigned multiple

Inheritance hierarchy

FB_BA Base

FB_BA BasePublisher

FB BA Object [r 264]

FB BA Loop [» 220]

Syntax

FUNCTION BLOCK FB BA SeqCtrl EXTENDS FB BA Loop

VAR INPUT
nMyNum

END VAR

VAR _OUTPUT
fE
bSegActv
nActvSeqCtrl
bIsActvSeqCtrl
bErr

END VAR

: UDINT;

: REAL;
: BOOL;
: UDINT;
: BOOL;
: BOOL;

TF8040
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VAR IN OUT
stSeqlLink : ST _BA SeqLink;

END_VAR

# Inputs

Name Type Description

nMyNum UDINT My number in the sequence. This number may only be
present once in a sequence control.
An internal limitation only allows values from 1 -
XBA Param.nMaxSeqCtrl [»_126].

& QOutputs

Name Type Description

fE REAL Displays the control deviation of the sequence controller.
This depends on the control direction of the sequence
controller.
E_BA_Action.eDirect -> fE = fX-fW
E_BA_ Action.eReverse -> fE = fW-fX

bSeqActv BOOL The sequence controller is implemented in the control
sequence.

nActvSeqCtrl UDINT Number of the active sequence controller.

blsActvSeqCtrl BOOL Indicates that the sequence controller is the active one in
the sequence control.
The property IsActvSeqCtrl also displays this message.

bErr BOOL Indicates that an error has been detected.

More detailed information is shown in the properties
ErrorParamMaxSeqCtrl and SeqNumMultiple.

Further explanations on error analysis can be found at
Error detection [»_169].

#l | B Inputs Outputs

Name

Type

Description

stSeqLink

ST BA Seqlink [P 123]

Data and command structure between the individual
sequence controllers FB BA SeqCtrl [»_168] and the

function block FB BA SequencelinkBase [» 171].
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= Properties

Name Type Access Description

ActvSeqCitrl UDINT Get The property shows the number of the active
sequence controller.

ErrorParamMaxSeq |T_MaxString Get The property displays the following text in case of

Ctrl error: "Global parameter
Tc3_BA2.BA Param.nMaxSeqCtrl < 1", see
BA Param.nMaxSeqCtrl [»_284].

The global parameter must be adjusted in any case,
because due to the wrong parameterization the
sequence stops.

SeqNumMultiple T _MaxString Get The property displays the following text in case of
error: "Sequence number nMyNum = x assigned
multiple times".

A check of the displayed sequence number is
necessary because it has been assigned several
times in the sequence.

IsActvSeqCitrl BOOL Get The sequence controller is the active one in the
sequence control.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.56

Tc3_XBA from v5.6.1.0

6.1.2.1.3.1.6.2 FB_BA_SequenceLinkBase
FB_BA_SequencelinkBase

—bEn bSeqCtrlOperational f—
—nMumStartCtrl nactvSeqCtrif—
—nSwilwverTi fhctvSeqCirl_Y—
—stSeqglink factvSeqCtrl_X—
—fHys factvSeqCtrl_WH—
—eMoStartCtriFound bActvSeqCtrIsMaxLimitf—
—eMNoEnableSeqCtrl bActvSeqCtrlIsMinLimi—
bErrf—
eState f—
nRemTiSwiOvrTi f—

This function block represents the higher-level connection of a sequence control.

Data exchange sequence control

The data exchange between the sequence controllers FB BA SeqCtrl [»_168] and the
FB_BA_SequencelLinkBase takes place via the structure stSeqLink [P _123].
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Seglink
FB_BA_SequencelinkBase
bEn b&SeqCtriOperational
nNumStartCtrl nactvseqCtrl
o nSwidverTi factvSeqCtr_Y ReHeater
r stTSeqlink stSeqlink factvSeqCtrl_X FB_BA_SeqCtrl
fActvSeqCtrl_W
| = bEn fPresentvalue
| b&ctvseqCtrilsMaxLimit (Eoioalit =
| bActvSethrIllenLll]n;l: fotrival bSeqActy PreHeater
- elctionPgm nActvSeqCirl FB_BA_SeqCtrl
| eotate fMinOutputPgm blsActvSeqCirl bEn fPresentvalue
nRemTiSwiOvrTi .
| Farametar fWaxOutputPgm bErr fSetpoint fE
| bEnSync fctrival bSegicty
fvalsync efctionPgm nActvseqCtrl
| | E_BA_AC_SeqNumber_T.eReHeater par: nikyNum fMinOutputPgm blsActvSeqCtrl
g g g g { stTSeqlink  |—— stSeglink fMaxOutputPgm bErr
| Parameter... bEnSync
f\WalSync
l | E_BA_AC_SeqNumber_T ePreHeater = niyMNum
- == ——== - stTSeglink | —— stSeqlink
| Parameter...
| Erc
FB_BA SeqCtrl
_BA_S€Eq
bEn fPresentvalue
|
fSetpoint fE
| fCtrival bSegActy Cooler
| elctionPgm nActvSeqCirl FB_BA_SeqCtrl
| fMinOutputPgm blsActvSeqCtrl bEn fPresentvalue
| fWaxOutputPgm bErr fSetpoint fE
bEnSync fCtrival bSeghcty
| fvalsync efctionPgm nActvseqCtrl
| | E_BA_AC_SeqNumber_T.eEnergyRecovery niyNum fMinOutputPgm blsActvSeqCtrl
rFr-—-——--——-———— -| ctTSeglink |—— stSeglink fiWMaxOutputPgm hErr
| Parameter... bEnSync
f\alSync
[ | E_BA_AC_SeqMNumber_T.eCoaler nivlyNum
S e g { stTSeqlink |—— stSeqlink
Parameter...

Start behavior of the sequence

A TRUE signal at input bEn activates the entire sequence control. The function block will initially activate the
sequence controller that is known at nNumStartCtri. All other sequence controller base their output value
[»_168] on the ranking of the active controller.

If the sequence controller specified at nNumStartCtrl is not ready for operation, the enum eNoStartCtrIFound
defines the procedure to find a new start controller. This ensures that the sequence always starts.

Switching in the sequence

If a sequence controller reaches its maximum or minimum value, the system switches to the next controller in
the sequence depending on the control direction, provided that the actual value falls below or exceeds the
setpoint of the next controller.

4 cases are distinguished:

 The still active controller has a direct control direction (cooling, E_BA_Action.eDirect) and is at its

maximum value: The next higher controller is selected in the ranking order if the actual value exceeds
the setpoint of this controller.

The still active controller has a direct control direction (cooling, E_BA_Action.eDirect) and is at its
minimum value: The next lower controller in the ranking order is selected if the actual value falls below
the setpoint of this controller.

The still active controller has an indirect control direction (heating, E_BA_Action.eReverse) and is at its
maximum value: The next lower controller in the ranking order is selected if the actual value falls below
the setpoint of this controller.

The still active controller has an indirect control direction (heating, E_BA _Action.eReverse) and is at its
minimum value: The next higher controller is selected in the ranking order if the actual value exceeds
the setpoint of this controller.
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Switching to another sequence controller can be delayed by specifying the time nSwiOverTi.

Operational readiness of the sequence controllers

If a controller loses its operational readiness in the sequence (missing enable bEn), it is no longer available

for the entire sequence.

If this is not the previously active controller, a temperature change may occur, depending on which control
value this controller has output, which is compensated by the controller sequence, if possible.

However, if it is the active sequence controller, the enumeration eNoEnableSeqCitrl defines the procedure to

find a new, active sequence controller.

If a sequence controller obtains its operational readiness in the running process, the controller is added to

the sequence. Depending on the control direction E_BA_Action and its own sequence number nMyNum it
will be placed in the controller sequence and output its minimum or maximum value. The resulting
temperature change is compensated by the controller sequence, if possible.

Error detection

The error messages listed below are detected by FB_BA_SequencelinkBase.

The x in the text messages stands for a numerical specification of a sequence controller.

The error messages are output in the "Error list" window in the Tc3 development environment. This can be

activated under the menu item View.

Output of the error texts via the property StateText.

The enumeration eState additionally displays the messages.

® Globaler Parameter Tc3_BA2.BA_Param.nMaxSeqCtrl < 1
1 This message is the only one that disables sequence control.

German

English

Vorgénger: x

Der nachste Sequenzsollwert ist kleiner als sein

Next sequence setpoint is smaller than its
predecessor: x

Globaler Parameter
Tc3_BA2.BA Param.nMaxSeqCtrl < 1

<1

Global parameter Tc3_BA2.BA Param.nMaxSeqCitrl

Mehrfache Wirkrichtung "eActn" in der
Sequenzsteuerung

controller

Multiple direction of action "eActn" of the sequence

nNumStartCtrl = x

Startsequenzregler ist nicht freigegeben:

Start sequence controller is not enabled:
nNumStartCtrl = x

Kein Sequenzregler ist betriebsbereit

No sequence controller is operational

Sequenznummer mehrfach vergeben: x

Sequence number assigned multiple times: x

Syntax

FUNCTION BLOCK FB BA SequenceLinkBase
VAR INPUT
bEn
nNumStartCtrl
{attribute 'parameterUnit':= 's'}
nSwiOverTi
END VAR
VAR OUTPUT
bSegCtrlOperational
nActvSeqCtrl
fActvSeqCtrl Y
fActvSeqCtrl X
fActvSeqCtrl W
bActvSeqCtrlIsMaxLimit
bActvSeqCtrlIsMinLimit
bErr
eState
{attribute 'parameterUnit':= 's'}

: BOOL;
: UDINT;

: UDINT (0..1800) ;

: BOOL;

: UDINT;

: REAL;

: REAL;

: REAL;

: BOOL;

: BOOL;

: BOOL;

: E BA StateSeqLink;

TF8040
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nRemTiSwiOvrTi : UDINT;
END_ VAR
VAR IN OUT
stSeqgLink : ST _BA SeqLink;
END VAR
VAR INPUT CONSTANT
fHys : REAL := 0.2;
eNoStartCtrlFound : E BA NoStartCtrlFound := E BA NoStartCtrlFound.elLastActi
onReverse;
eNoEnableSeqCtrl : E BA NoEnableSeqCtrl := E BA NoEnableSeqCtrl.eNextAction
END VAR
# Inputs
Name Type Description
bEnN BOOL Sequence control is activated when the function block is
enabled. However, the sequence controllers must first be
enabled.
nNumStartCtrl UDINT Ordinal number of the sequence controller, which should

be the start controller when the sequence is activated.

An internal limitation allows only values from 1 -
BA Param.nMaxSeqCtrl [> 284].

nSwiOverTi UDINT Switching to another sequence controller can be delayed
by the time specification.

An internal limitation only allows values from 0 - 1800

seconds.
E- Qutputs
Name Type Description
bSeqCtrlOperational |[BOOL The sequence control is ready to operate or is in operation.
nActvSeqCtrl UDINT The output variable shows the number of the active
sequence controller.
fActvSeqCtrl Y REAL Control value of the active sequence controller.
fActvSeqCtrl_X REAL Actual value of the active sequence controller.
fActvSeqCtrl_ W REAL Setpoint of the active sequence controller.
bActvSeqCtrlisMaxLi BOOL The upper output limit of the active sequence controller
mit has been reached.
If it has not yet been advanced to the next sequence
controller, bActvSeqCitrlisMaxLimit is not set to FALSE
until fActvSeqCtrl_Y has fallen below (fActvSeqCtrl Y -
fHys).
bActvSeqCtrlisMinLi |[BOOL The lower output limit of the active sequence controller has
mit been reached.
If it has not yet been advanced to the next sequence
controller, bActvSeqCitrllsMinLimit is not set to FALSE until
fActvSeqCtrl Y has risen above (fActvSeqCtrl_Y + fHys).
bErr BOOL Indicates that an error has been detected.
More detailed information is provided by the property
StateText. In addition, the enum eState displays further
information.
Further explanations on error analysis can be found at
Error detection [P _173].
eState E BA StateSeglink The enumeration shows the state of the
FB_BA_SequencelLinkBase and the sequence control.
nRemTiSwiOvrTi UDINT Countdown of switching to the next sequence controller [s].
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#l | B Inputs Outputs

Name

Type

Description

stSeqLink

ST BA Seqlink [P 123]

Data and command structure between the individual
sequence controllers FB BA SeqCtrl [»_168] and the
function block FB BA SequencelinkBase [»_171].

# Inputs CONSTANT

Name

Type

Description

fHys

REAL

This hysteresis value sets a hysteresis around the upper
and lower output limit bActvSeqCtrllsMaxLimit /
bActvSeqCitrlisMinLimit of the active sequence controller.

An internal limitation only allows values from 0 - 2.

eNoStartCtrIFound

E BA NoStartCtrlFound

If during the running process the active sequence
controller loses its operational readiness, then the
enumeration defines the procedure to find a new, active
sequence controller.

eNoEnableSeqCtrl

E BA NoEnableSeqCtrl

If the start controller at the input nNumStartCtrl is not
available or enabled, the enumeration defines the
procedure to find a new start controller.

TF8040
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Name

Type

Access

Description

FirstActvSeqCtrl

UDINT

Get

The property shows the number of the first
sequence controller ready for operation.

FirstActvSeqCtrlWit
hActionDirect

UDINT

Get

The property shows the number of the first
sequence controller ready for operation with the
control direction E_BA_Action.eDirect.

LastActvSeqCtrl

UDINT

Get

The property shows the number of the last sequence
controller ready for operation.

LastActvSeqCtrlWit
hActionReverse

UDINT

Get

The property shows the number of the last sequence
controller ready for operation with the control
direction E_BA_Action.eReverse.

NextActionActvSeq
Ctrl

UDINT

Get

Depending on the control direction of the active
sequence controller nActvSeqCtrl the next sequence
controller ready for operation is displayed here.

Cooling/Direct control direction: next sequence
controller ready for operation with the Cooling/Direct
control direction (after 5 would come 6 or higher). If
none is found, then

E BA NoEnableSeqCtrl.eLastSeqNum is
implemented.

Heating/reverse control direction: previous
operational sequence controller with heating/reverse
control direction (after 5 would come 4 or lower). If
none is found, then

E BA NoEnableSeqCitrl.eFirstSeqNum is
implemented.

NextActvSeqCtrl

UDINT

Get

The property shows the number of the next
sequence controller ready for operation after the last
active one (after 5 would come 6 or higher).

PreviousActvSeqCtr
I

UDINT

Get

The property shows the number of the previous
sequence controller ready for operation after the last
active one (after 5 would come 4 or lower).

ActvSeqCitrl

UDINT

Get

The property shows the number of the active
sequence controller, see nActvSeqCitrl.

ActvSeqCtrl_Control
Value

REAL

Get

The property shows the control value of the active
sequence controller, see fActvSeqCtrl Y.

ActvSeqCtrl_IsMaxL
imit

BOOL

Get

The property indicates that the upper output limit of
the active sequence controller has been reached,
see bActvSeqCtrlilsMaxLimit.

ActvSeqCtrl_IsMinLi
mit

BOOL

Get

The property indicates that the lower output limit of
the active sequence controller has been reached,
see bActvSeqCtrilsMinLimit.

ErrorParamMaxSeq
Ctrl

T MaxString

Get

The property displays the following text in case of
error: "Global parameter
Tc3 _BA2.BA Param.nMaxSeqCtrl < 1", see

BA Param.nMaxSeqCtrl [»_284].
The global parameter must be adjusted in any case,

because due to the wrong parameterization the
sequence stops.

ErrorStartSeqCtrINo
tOperable

T _MaxString

Get

The property displays the following text in case of
error: "Start sequence controller is not enabled:
nNumStartCtrl = x".

A check of the start sequence controller, which was
specified with the input variable nNumStartCtrl, is
required.
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Name Type Access Description

MultiDirectionAction |T_MaxString Get The property displays the following text in case of

SeqCitrl error: Multiple direction of action "eActn" of the
sequence controller: x.
Multiple direction of action of the sequence
controller. It always looks from the sequence
controller with the smallest number to the next
largest one. It is possible to change the direction of
action.

NextSeqSplsSmalle |T_MaxString Get The property displays the following text in case of

r error: "Next sequence setpoint is smaller than its
predecessor: x".
A check of the setpoints of the sequence controllers
according to ascending order is required.

NoSeqCtrlisOperati |T MaxString Get The property displays the following text in case of an

onal error: "No sequence controller is operational”.
A check of the operational readiness of the
sequence controllers is required.

SeqNumMulti T MaxString Get The property displays the following text in case of

error: "Sequence number assigned multiple times:

X,

A check of the displayed sequence number is
necessary because it has been assigned several
times in the sequence.

Requirements

Development environment

Required PLC library

TwinCAT from v3.1.4024.56

Tc3_XBA from v5.6.1.0

6.1.2.1.3.2 Functions

6.1.2.1.3.2.1

6.1.2.1.3.2.1.1

Parameter

Builder

Using builders simplifies the initialization of complex parameters.

Operating principle

The functions offer the possibility of initializing individual values. Parameter-specific methods are provided
for this purpose, such as methods for creating a calendar [»_1201:

F_B&4 CalendarBuilder()

AppendDate (2020, E_BA Month.eMarch, 10)
Appendbate (2020, E_BA Month.eSeptember, 15)

LBuild()

The benefits are:

+ Self-explanatory notation

+ Highly flexible

« Equally applicable in declaration and implementation code

See also:

Examples
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6.1.2.1.3.2.1.11 F_BA_CalendarBuilder

F_BA_CalendarBuilder

F_BA_CalendarBuilderf}—

The function provides methods that simplify the initialization of calendars [»_120]:

Call : FB_BA Cal := |
iParent = Cals,
ghescription := "[Calendar 11",
aDatelist := F_BA CalendarBuilder()
.AppendDate (2021, E_B4 Month.eMarch, 10)
.AppendDateRange (nFrom¥ear := 2021,E BA Month.eMarch,l10, nTo¥ear := 2021,E_BA Month.eMarch,13)
.AppendWeeklDay (E_BA Weekday.eMonday, E_BA Week.Unspecified, E_BA Month.Unspecified)
LBuild()
)i
@ Methods
Name Description
AppendDate [>_180] Adds a date.

AppendDateRange [» 179]  |Adds a date range.
AppendWeekNDay [» 181] Adds a specific day of the week within a month.

See also:

Samples

Requirements

Development environment Required PLC library
TwinCAT from v3.1.4024.35 Tc3_XBA from v5.3.0.0

6.1.2.1.3.2.1.1.1.1 Management
6.1.Build
2.1.

2.
T
A

_ a aWw

Build
Buildf—

The method outputs the contents of a date list [»_120].

6.1.2.1.3.2.1.1.1.2 Value
6.1.AppendDateRange
2.1.

_ AW
N =N
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—nFromYear
—eFromManth
—nFromDay
—nToYear
—eToManth
—nToDay

AppendDateRange

AppendDateRangefp—

The method adds a defined period to the initialized calendar.

lllustration
METHOD AppendDateRange : I BA CalendarBuilder
VAR INPUT

nFromYear : UINT (1900 .. 2155);

eFromMonth : E_ BA Month := E BA Month.Unspecified;

nFromDay : UINT(1 .. 31);

nToYear : UINT (1900 .. 2155);

eToMonth : E BA Month := E BA Month.Unspecified;

nToDay : UINT(1 .. 31);
END VAR
# Inputs
Name Type Description
nFromYear UINT Start year from 1900 to 2155.
eFromMonth E BA Month Start month
nFromDay UINT Start day of a month from 1 to 31.
nToYear UINT End year from 1900 to 2155.
eToMonth E BA Month End month
nToDay UINT End day of a month from 1 to 31.
6.1.AppendDate
21,
3.2,
1.1.
1.2.
2

AppendDate

—nYear AppendDatef—
—eManth
—nDay

The method appends a date value to the initialized calendar.

lllustration
METHOD AppendDate : I BA CalendarBuilder
VAR INPUT
nYear : UINT (1900 .. 2155);
eMonth : E_BA Month := E_BA Month.Unspecified;
nDay : UINT(1 .. 31);
END_ VAR
! Inputs
Name Type Description
nYear UINT Year from 1900 to 2155.
eMonth E BA Month Month
nDay UINT Day of a month from 1 to 31.
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