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a function block diagram in a powerful graphical environment 

which can be organized into networks to provide a better over-

view. The user is able to freely arrange and connect function 

blocks. Thanks to the virtually unlimited zoom range, the editor is 

able to handle even large projects comfortably. A compact over-

view of the project allows quick and easy navigation between 

different areas of the application (see fig. 1).

The new safety-relevant graphical editor integrated in TwinCAT 3 

can be used to program the familiar KL6904 and EL6900 safety 

logic terminals. Furthermore, the new TwinCAT Safety PLC, an 

integrated safety solution based on IPC technology, is also avail-

able as a target system. As a result, components that were previ-

ously purely functional can now also be used to realize safety-

relevant applications. The desired logic can be programmed using 

TwinCAT 3 Safety – 
eXtended Automation Engineering and run-time

TwinCAT 3 Safety offers the user additional functionality for creating and managing safety-relevant appli-
cations. Along with its high flexibility and improved portability, the software tool provides improved 
user-friendliness.
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Increased flexibility
Initially, the user is able to program the safety logic indepen-

dently from the hardware used. This is achieved by using so-

called alias devices, which exist for the target system and all 

input and output devices. Using the alias devices, all safety-

relevant configurations can be set in advance (see fig. 2). 

When the user is ready to transfer the project to the target 

hardware, the alias devices are mapped to the actual physi-

cal devices.

In addition to the familiar function blocks for the KL6904 and 

EL6900 safety logic terminals, additional pre-certified librar-

ies are provided for the TwinCAT Safety PLC. Furthermore, the 

user is even able to implement custom function blocks. These 

can be created by combining existing function blocks or by 

realizing new functionalities in Safety C. Safety C is a nearly 

unrestricted derivative of standard C and is only available in 

Expert Mode. The user-defined function blocks are stored in 

TwinCAT 3 libraries accessible from all projects. Well-known 

control structures, such as IF-THEN-ELSE, SWITCH CASE and 

all data types in C, can now be used for safety applications, 

making a flexible application structure possible.

An important feature when implementing safety-relevant 

applications in TwinCAT 3 is the new, extended user admin-

istration. In the so-called Basic Mode, the user can create 

an application entirely from pre-specified – and thus certi-

fied – function blocks. These also include function blocks 

that the user has created based on pre-certified function 

blocks. In Expert Mode, it is also possible to create func-

tion blocks in Safety C and thus creating custom libraries. 
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Fig. 1: View of the graphical editor in TwinCAT 3. The smaller overview of the project allows 

quick navigation between different areas of the application.

Fig. 2: Configuring the target system

Fig. 3: TwinSAFE – the scalable 

safety solution from the decen-

tralized small controller to the 

complex safety application
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entire project in offline mode, so the logic can be tested prior to 

being downloaded to the controller. This can also be performed 

independently of the hardware used. These features help to 

significantly reduce the time needed for on-site commissioning.

The safety-relevant editor is equipped with an automatic verifi-

cation mechanism which automatically detects data corruption. 

Therefore, manual verification of the application becomes un-

necessary – the verification mechanism automatically checks 

whether the saved project corresponds to the one in the editor. 

This makes engineering simpler, faster and safer.

Automatically generated project documentation
Automatically generated documentation provides a detailed 

view of all relevant project data (see fig. 4). Starting with the 

illustration of the hardware terminals and their safety-relevant 

settings (FSoE address, wiring of the terminals, etc.), the docu-

mentation contains an exact listing of the function blocks used 

and their interconnections. The documentation contains all data 

necessary to facilitate the wiring of the plant, fault finding and 

maintenance. The digital version of the documentation allows 

the user to comfortably navigate through the document, so that 

connections and interconnections can be simply followed.

Finally, TwinCAT 3 Safety also focuses on providing advanced 

support for plant planning and commissioning in the field. The 

TwinSAFE Calculator is integrated in TwinCAT 3 for planning 

safety applications (see fig. 5). It allows the user to calculate the 

performance level in accordance with EN ISO 13 849-1, in order 

to optimally adapt a plant to its safety requirements.

Before downloading the project to the safety controller, the edi-

tor checks whether the programmed logic consists exclusively of 

pre-certified function blocks or whether the renewed certifica-

tion is necessary.

Programming in Visual Studio®

In addition to the simplified implementation of applications, the 

project’s debugging and test phase is also fully supported. The 

online values for the variables and states of the function blocks 

are displayed directly in the graphical environment, enabling 

fast and simple debugging. Furthermore, TwinCAT 3 Safety in-

cludes an engineering environment that is able to simulate the 
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Fig. 4: The automatically generated documentation 

contains all of the project’s relevant data in detail.

Fig. 5: The TwinSAFE Calculator integrated in TwinCAT 3 allows the user to calculate 

the performance level in order to optimally adapt a plant to its safety requirements.


