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With the introduction of a dedicated TwinSAFE safety controller and cor-

responding input and output components, an engineering environment for 

safety-related applications had already been implemented in the TwinCAT  2 

software generation. In addition to the configuration of general safety-

relevant settings, such as safe addresses and parameters, the certified function 

blocks available in the safety controller (including safeAnd, safeMuting) can 

be managed and connected in so-called function block lists.

Simplified creation of safety applications

As in all areas of automation technology, customer requirements for increased 

machine safety functionality have grown steadily. These requirements are 

implicitly transferred to the development environments as well, since new 

features have to be created to adequately implement these complex applica-

tions. For this reason, Beckhoff has implemented a new Safety Editor for the 

TwinCAT 3 development environment. The management of function blocks 

(FBs) in a function block list has been replaced by a user-friendly graphical 

editor. The desired safety application can be implemented in a function block 

diagram language as well as organized in networks for a better overview. 

Here, the function blocks can be freely placed and connected. Connections to 

the periphery are realized by means of so-called alias devices. These represent 

an abstraction of safety-relevant input and output components and manage 

all safety-relevant settings of the components.

Starting with the full implementation of safety-relevant applications using 

the TwinCAT 3 Safety Editor, the functionality of the Safety Editor has been 

extended with each new version of the TwinCAT 3 development environment 

by additional tools for easier handling of validation, verification and testing. 

In this way, a safety application can be tested offline with the debugger tool 

completely without a hardware connection or with the aid of TwinCAT 3 

EtherCAT simulation with a simulated hardware connection from a functional 

point of view. This saves time and costs later during the actual commissioning 

phase. Apart from these tools, additional mechanisms have been introduced 

to expand and simplify the modularization functionality of safety-related 

applications. Applications can be divided into modules from a safety point  

of view, and can also be activated and deactivated at runtime via the  

engineering environment (so-called customizing). Signals that are exchanged 

between deactivatable modules can be assigned replacement values in the 

TwinCAT 3 Safety Editor, so that, for example, the signal for an emergency 

stop does not lead to downtime of the entire machine should a group be 

deactivated. Recurring functionalities of the safety-related application can be 

decoupled by user-defined FBs that can be instantiated as often as required. 

For reusability in other projects or departments, user-defined FBs can be 

grouped together in a library. This library can also be locked, so that the con-

tained user-defined function blocks can be used by other persons but cannot 

be reviewed or changed.

Decentralized safety projects

With the introduction of a new generation of safety control solutions,  

Beckhoff again initiated a revolution. The safety logic is integrated into all 

new safety-related I/O components, so that even a simple input component 

(such as the EL1918 TwinSAFE Terminal) can be used for safety control. This 

leads to a great variety of new architectures that can be implemented using 

the TwinSAFE system. 

In addition to the classic architecture for centralized safety control, the safety 

project can also be distributed over several components. On the one hand, this 

reduces the complexity of the central safety project – if it still exists – and 

on the other hand, independent modules can be developed, validated and 

verified. Additional tools have been created to make this easy to manage and 

implement in TwinCAT 3. The so-called multi-download feature allows several 

safety projects to be updated with just a few clicks on the safety controllers 

in the TwinCAT environment. The new multi-setting functionality ensures that 

a single safety project can be used for several target systems. Within the 

safety project, the differences between the individual instances (e.g. different 

timings) are recorded in a multi-setting file, whereas the basic implementation 

of the safety application is defined only once for all target systems.

TwinCAT Safety offers modularity  
and scalability at all levels

The TwinCAT development environment continues to add functionality in a number of application areas, and machine 
safety projects are no exception. Starting with the management of safety-relevant applications in TwinCAT 2, TwinCAT 3 
now offers all options for the intuitive implementation of both simple and highly complex safety applications.
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More information:
www.beckhoff.com/te9000

For safety-related drive technology, a TwinSAFE Motion Wizard was intro-

duced for the first time, which enables the intuitive creation and configura-

tion of safe drive functions. With just a few settings, safety projects can be 

generated for a large number of real and virtual axes. The required motion 

safety functions are available as sample implementations and only need to 

be parameterized by the user so that the functions meet the requirements of 

the respective machine.

Conclusions

With the introduction of the safety-oriented development environment 

integrated into TwinCAT 3 and additional corresponding developments,  

Beckhoff has transferred the proven modularity and scalability of the  

TwinSAFE system’s hardware level to the software level. The tools included 

provide the technological foundation for the intuitive implementation of both 

current and future requirements for safety applications.

TwinCAT and TwinSAFE can be used 

to meet all safety requirements, from 

stand-alone safety controllers to distrib-

uted safety applications.

Stand-Alone Compact 
Controllers

Classic  
Architecture

Distributed 
Control

PC Control 04 | 2021           special 25 years TwinCAT

Dr. Martin Früchtl,  

Safety Technology


