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German Chancellor Olaf Scholz visited 
Beckhoff at Hannover Messe

For the traditional opening tour of Hannover Messe on May 30, 2022, German Chancellor Olaf Scholz 
also visited the Verl-based company Beckhoff Automation. He was accompanied by António Costa, 
Prime Minister of Portugal, this year’s partner country of Hannover Messe. Managing Director Hans 
Beckhoff presented his company at the booth and illustrated the immense potential of PC-based control 
technology as a powerful tool with which “engineers can save the world”.

Hans Beckhoff presents the MX-System for control cabinet-free automation to German Chancellor 

Olaf Scholz and Portugal’s Prime Minister António Costa at Hannover Messe 2022.
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More information:
www.beckhoff.com/live-interactive

 

German Chancellor Olaf Scholz was accom-

panied by about 80 other guests and around  

100 journalists during his visit to Beckhoff.

The German Chancellor was accompanied by about 80 other guests and 

around 100 journalists. After welcoming the prominent delegation and briefly 

introducing the company, Hans Beckhoff explained the wide range of PC-

based control and drive technology. With it, the automation company offers 

a universally applicable basic technology for the “Industrial Transformation”, 

the leading theme of the Hannover Messe. New Automation Technology from 

Beckhoff comprises the product segments industrial PC, fieldbus components, 

drive technology, automation software and control cabinet-free automation 

(MX-System). The latest innovation is the modular MX-System, which is a 

pluggable system solution that can completely replace the conventional 

control cabinet and thus opens up completely new, highly efficient and sus-

tainable paths in plant automation.

Beckhoff has more than 5,000 employees worldwide, including nearly 2,000 

engineers. The resulting deep know-how in automation is used for the devel-

opment of new products but also for “improving the world”. Hans Beckhoff 

explains: “We manufacture sophisticated high-tech products that are de-

veloped by a real hive of the brightest minds working together within our 

company. At Beckhoff, we say, ‘Engineers must save the world!’ It is our task 

to develop products and automate production processes in such a way that 

they consume fewer raw materials and less energy than in the past. Every year, 

effectiveness and productivity must be increased to meet the worldwide desire 

for more prosperity in an ecologically sustainable way.”

German Chancellor Olaf Scholz and Prime Minister António Costa were 

impressed by both the innovative strength and the success of the Beck-

hoff company. Both challenged the engineers to do their part to solve the  

urgent problems of our time. Beckhoff has already enjoyed such a high- 

ranking visit from the German Chancellor’s Office twice before: German 

Chancellor Dr. Angela Merkel visited Beckhoff at Hannover Messe in 2008 

and 2014.

You can also experience the visit of German Chancellor Olaf Scholz to the 

Beckhoff booth afterwards, digitally via the Beckhoff Live + Interactive media 

center. Via the following link you will also find numerous short videos on all 

trade show highlights in the broad spectrum of PC-based control.
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This type of long-term standardization is crucial for technologies that are used 

in a large number of automation products. Ethernet is the best example as it is 

used in the vast majority of field devices and automation systems. The Institute 

of Electrical and Electronics Engineers (IEEE) standards ensure that entire ranges 

of products are made available to companies who are then able to implement 

a compatible solution. 

An established standard which is continuously developed

Ethernet was launched almost 50 years ago and has continued to develop ever 

since. The latest revision of the IEEE 802.3 standard was approved by the IEEE 

standardization board in May 2022. The document contains more than 7,000 

pages and combines various compatible transmissions with data rates ranging 

from 10 Mbit/s to more than 100 Gbit/s. A host of industries use Ethernet for 

wired communication. 

Hypothetically speaking, technology providers can now simply use the corre-

sponding transmission modules (PHY) in the hope that they meet the specified 

requirements. Beckhoff, however, chooses to take a closer look at Ethernet and 

the associated IEEE standard. Given the EtherCAT inventor’s comprehensive 

expertise, this seems to be the obvious path – not least because this is the best 

way to examine innovations in selected technologies and evaluate optional fea-

tures. After all, Ethernet approaches which were designed for IT applications do 

not always stand up to the challenges presented by automation technology. That 

is why Beckhoff developed EtherCAT P, a compatible and optimized solution for 

transmitting energy via data cables.

Beckhoff involved in IEEE’s Ethernet 
standardization work
In this day and age, it is evident that companies rely heavily on supplies, yet self-sufficiency is being thrown around as a key 
buzzword. But when it comes to high-tech products, romanticizing about self-sufficient process chains is not a suitable solu-
tion. Of course it can be useful to shorten some of the supply chains in question. However, it is not always possible to produce 
mass quantities of sophisticated components on site. In automation technology, elaborate equipment must remain stable 
over a long period of time and be developed further using compatible processes. This requires high-quality standardization. 

General structure of the EtherCAT P power sourcing device (PSD)

PSD

PSD:  power sourcing device

PHY:  physical layer device

PSE:  power sourcing equipment

MDI: media dependent interface

PI:  power interface

Physical interface circuit

M8P

PHY Data PSE 2 x 24 V Power

MDI/PI
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Committed to driving sustainable development

It is not always easy to work with a standard that is as comprehensive as  

IEEE 802.3. Nevertheless, Beckhoff has a varied team of dedicated experts 

willing to tackle this, at times, challenging environment. And this active par-

ticipation is particularly useful, for example, when it comes to finding the right 

solution for combining analog transmission technology with digital processing. 

It allows the Beckhoff experts to collect extensive background information 

while also incorporating their own ideas into the standardization process. This 

approach requires a lot of work, but it makes it easier to correctly assess new 

innovations and not get lost chasing after short-lived trends. Unfortunately, on-

ly a few companies in Europe adopt this approach with IEEE standards, which 

means that Beckhoff is acting on behalf of the entire EtherCAT community.

The newly published Ethernet standard IEEE 802.3 lists and acknowledges 

those experts who participate actively in standardization work. Beckhoff  

experts Dr. Christopher Pohl, Thomas Rettig and IEEE Standards Board Member 

Dr. Karl Weber are honored to be among those mentioned.

More information:
www.ieee.org
www.beckhoff.com/ethernet
www.beckhoff.com/ethercat  
www.beckhoff.com/ethercatp

Thomas Rettig, Senior Management Control System 

and Communication Architecture:

 Beckhoff has always relied on IT standards, 

but we have to make sure that these tech-

nologies match the needs of automation 

technology and to thoroughly investigate  

the benefits for our applications.”

Dr. Christopher Pohl,  

Hardware Development: 

 International standards are a foundations 

for the success of EtherCAT. Without such a 

widely accepted communication system as 

100BASE-TX, we would never have been able 

to achieve the reach that we have today.  

So it is only logical that we are committed to 

ensure that new standards continue to have 

potential for us in the future.”

Dr. Karl Weber,  

Senior Technology Expert: 

 A common platform through standardization 

is enormously important for achieving a  

sustainable technology that is able to respond  

flexibly to rapidly changing challenges 

through ongoing development. We can and 

want to drive this forward through our com-

mitment.”
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Multi-touch device series: A prime example of 
how automation and IT can be converged
As a pioneer of PC-based automation, Beckhoff has always examined new technologies – be they from an industrial 
environment or the world of IT – for their potential industrial application, and adapted, optimized and integrated them 
as appropriate. A prime example is the implementation of advanced multi-touch technology in the CP2xxx and CP3xxx 
series of Control Panels and Panel PCs, which have been successful on the market for the past ten years. Roland van Mark, 
Senior Product Manager Industrial PC, reveals interesting facts about this product anniversary in the following interview.

Interview on 10 years of Beckhoff multi-touch Control Panels and Panel PCs

In its large multi-touch panel portfolio, 

Beckhoff offers a wide variety of designs 

for both control panels and panel PCs.
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As one of the first suppliers of industrial control panels, Beckhoff 

has consistently invested in multi-touch technology, from as early 

on as 2012. At that time, what were the reasons for this decision?

Roland van Mark: That was very much in line with the Beckhoff philosophy 

of assessing technologies from other areas – such as the consumer and IT 

worlds – for their potential use in industrial applications. The multi-touch con-

cept was widely used on smartphones and tablets, so we had to answer two 

initial questions: Does this function offer an advantage in industrial application 

and can it be implemented in specific products to meet our high standards re-

garding industrial suitability? Both questions were answered with a resounding 

yes, because at the time we already wanted to develop a new – in other words 

advanced – panel series which featured more robust and cost-effective touch 

technology with additional display sizes.

How has the range of multi-touch control panels and panel PCs 

developed since then and what is special about Beckhoff devices?

Roland van Mark: To the best of our knowledge, Beckhoff offers the broad-

est portfolio on today’s market, with a wide variety of display sizes, numerous 

electronic module variants from passive control panels to high-performance 

panel PCs, as well as various aluminum housing versions milled from a solid 

block (including for hazardous areas) or as stainless steel versions in a hygienic 

design. A special feature is certainly the appealing, timeless and high-quality 

design, which, despite the capacitive touch technology, works perfectly with 

an extremely narrow edge. What’s more, we benefit from in-depth expertise 

which extends to electronic modules developed in-house and manufactured 

in Germany. This is the only way to achieve such a broad portfolio in terms of 

computing power, format and long-term availability. When it comes to multi-

touch functionality, a high level of expertise in electronics development is key. 

After all, a display which operates on touch for up to 10 fingers is highly so-

phisticated technology and must function perfectly even under harsh industrial 

or EMC conditions.

To what extent are today’s customers already using the multi-

touch functionality and do you see any further potential?

Roland van Mark: To put it simply, all our customers benefit from the multi-

touch device series through the mechanical, design and cost advantages that it 

offers, and this is irrespective of the extent to which the multi-touch function 

is actually being used. However, we do have countless customers who opt 

on programming a state-of-the-art HMI, who have specifically chosen to use 

multi-touch features and who therefore benefit from better user interfaces. 

However, taking this approach means increased engineering expenses, which 

is not something that every machine builder wants or can afford. Nevertheless, 

the multi-touch design offers considerable added value – for example, in terms 

of faster data storage, and more efficient and error-free machine operation.

What role do the multiple customer-specific device options play?

Roland van Mark: The option of adapting the panels to suit customer-specific 

requirements with little effort was taken into account right from the start. The 

housing shape, for example, offers sufficient options for integrating push-but-

ton extensions, internal connectors also provide interface options, and the 

landscape or portrait orientation offers additional design freedom. Possible 

customizations range from individually printed housings and push-button ex-

tensions that can be configured by customers when they place an order, right 

the way up to special housings based on a customer’s CI standards. On the one 

hand, this is possible because we have created a modular system with our own 

standardized electronic modules and maximum flexibility to the outside through 

connectivity. On the other hand, it also requires a lot of application expertise 

and understanding of customer applications. 

Whether control panels or panel PCs, the multi-touch devices are 

high-quality and long-term available operating units that form the 

reliable and attractive centerpiece of our machines and systems. 

Can they also be used without PC-based control technology from 

Beckhoff?

Roland van Mark: As a matter of fact, yes. With all the aforementioned ad-

vantages, the devices are modern and elegant operating units which can also 

be used without our control technology. For example, we have agreed a global 

IPC partnership with the BMW Group up to 2030, where Beckhoff PC technol-

ogy will be used globally by the BMW Group. The CP29xx multi-touch Control 

Panels and CP32xx Panel PCs will be used – both with new plants and plant 

retrofits – for linking machines, controlling access, acquiring data, visualizing 

and other PC-based tasks. 

This interview was conducted by Stefan Ziegler, Editorial Management PR, Beckhoff Automation

As Beckhoff recently demonstrated with 

many different examples at Hannover Messe 

2022, the multi-touch devices can also be 

customized according to individual require-

ments in a wide variety of applications.

Roland van Mark, Senior Product Manager 

Industrial PC, Beckhoff Automation

More information:
www.beckhoff.com/multitouch
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The perfect robot for every application
Beckhoff has launched a breakthrough concept for robotics applications in the form of ATRO. This exceptionally 
flexible, modular system allows users to put together robot kinematics that fit their application perfectly. A 
highlight of the system is the internal media feed for data, power and fluids, which provides endless rotation 
capabilities to all robot axes.

Automation Technology for Robotics (ATRO): The modular industrial robot system
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ATRO enables users to create almost any robot design for their application from 

the available modules – from a simple 1-axis rotary indexing table application or 

delta kinematics through to multi-axis articulated robots. The holistic approach 

of the Beckhoff technology plays a key role in user-friendly commissioning 

and handling, not least because the direct integration of the robot system into 

the PC-based control platform is the only way to create a truly optimized and 

complete solution for a machine or plant. This reduces the number of controllers 

needed to just one industrial PC, even with multiple robots.

Exceptionally diverse kinematics with internal media feed

ATRO kinematics are made up of active joints in the form of motor modules. The 

motor modules are available in different designs: straight modules in I-shape 

or angled modules in L-shape, which are available in five power classes. Each 

motor module forms a complete drive system for one axis of the robot – i.e., all 

of the electronics needed to control the axes are built into the modules, includ-

ing an EtherCAT-based servo drive, the motor complete with brake and a highly 

compact gearbox. This reduces the control requirements to just one controller 

or else integrates it into the existing machine control system. It also means that 

the only external components required are a power supply and a control system, 

which significantly reduces the space required in the control cabinet. 

In addition to the active motor modules, the following connection modules 

without drives are available: 

– base modules for mounting, including media feed 

– link modules with I, L and Y-shapes for implementing individual robot con-

figurations 

– system modules that can be used to integrate additional functions such as 

a camera 

With all these components, optimal robot structures can be assembled for a 

wide variety of applications on an individual and flexible basis. After all, not  

every application requires a 6-axis articulated-arm robot, for example. A pick-and-

place task will often get by with four degrees of freedom and so only requires 

four axes. Saving on two drive axes in this way not only cuts costs, but also re-

duces the weight and increases the permissible payload accordingly. In addition, 

the same motor and link modules can be used to assemble completely different 

kinematics, which minimizes variance in the inventory and increases flexibility. 

This is especially the case since the standardized motor modules, together with 

link modules in various designs and lengths, enable almost limitless mechanical 

combinations for users to implement their own kinematics. These include:

– 1-axis rotary indexing table with integrated power feed

– 2-axis tracking unit

– 3-axis delta robot

– 4-axis pick-and-place robot

– 5-axis palletizing robot

– 6-axis serial robot

– 7-axis system to increase the reach/articulation for hard-to-reach areas

All modules used are interconnected via the ATRO interface, which guarantees a 

rigid mechanical connection and passes through the media that is fed in. Data, 

PC Control 03 | 2022      products

With ATRO, a robot/cobot solution can be adapted precisely to 

the task at hand with any number of axes, and is freely scalable, 

modifiable and expandable..
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power and fluids (compressed air, vacuum or water) can therefore be guided 

internally through the modules in the ATRO kinematics. Conventional robotic 

solutions, on the other hand, route media externally and are therefore limited in 

rotation and use of the workspace. These limitations are completely eliminated 

with the Beckhoff solution – each axis can be rotated endlessly, which enables 

better Cartesian accessibility as well as short positioning paths. Furthermore, in-

terfering contours (due to externally located cables, for example) and interfering 

torques (especially in the case of cobots) are avoided by eliminating external 

media feeds. 

The media is also supplied again via the ATRO interfaces, and virtually any 

robotic tools can be integrated with ease, including mechanical, pneumatic or 

electric gripper systems. Another major advantage is that all media feeds are 

designed in a way that preserves the endless rotation of the axes right through 

to the end effector.

System integration without limits

With ATRO, Beckhoff offers a highly flexible robot system that provides all 

essential machine functionalities due to its deep integration into the TwinCAT 

automation software. These include image processing for sophisticated appli-

cations (such as bin picking), optimized motion performance through machine 

products       PC Control 03 | 2022

Above left: Internal media feed from  

the base to the end effector

Left: The internal media feed allows  

endless rotation for all axes.

Above: With ATRO, users benefit from optimally matched 

hardware and software components from a single source.
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machine builders and end users have the opportunity to implement fully 

integrated automation solutions for the first time. The benefits of the holistic 

system concept are twofold: First, it features optimally matched hardware and 

software components from a single source, from the machine’s power supply 

to cobot-enabled modules. Second, all functions such as robotics, PLC, vision, 

safety, cloud connectivity and machine learning are fully integrated on a single 

control platform.

Flexibility and openness for real investment security

As a seamlessly integrated control component, ATRO marks a real turning point 

in the development of robots and enables machine builders to offer produc-

tion-ready machines with fully integrated robotics and their own kinematics. 

The modular and scalable features of the complete solution ensure both the 

future compatibility and investment security of the machine. The robot can be 

used flexibly on different machines and the application can be easily adapted 

to new tasks. 

The key feature is absolute freedom in the robot or cobot configuration. After all, 

the scalable and easily pluggable motor and link modules make it possible to im-

plement individual robot solutions combined with the capacity to be expanded 

and modified at any time. Machine builders benefit from the flexibility to imple-

ment their own kinematics, while end users can quickly and easily adapt their 

robotics solution to changing production conditions at any time. The process for 

modifications is extremely efficient: the respective structures are scanned by 

the control system and the TwinCAT robotics functions automatically create the 

corresponding new control application – including a digital twin. 

In terms of the control architecture, ATRO benefits from the familiar open 

structure of the Beckhoff PC-based control technology. The ATRO system, 

which comprises a complete robot system that meets the requirements of the 

corresponding EN ISO 10218-1 standard, can be connected to all conceivable 

interfaces in cell or plant communication (PROFINET, EtherNet/IP, OPC UA) or 

to a cloud solution. As a high-performance communication system, EtherCAT is 

used to control the modules in sub-millisecond cycles. The many benefits of this 

also include easy integration of I/Os and feed axes.

PC Control 03 | 2022      products

More information:
www.beckhoff.com/atro

 

The ATRO product management team (from left to right): Dr. Guido Beckmann, Uwe Bonin, and Thomas Rettig

learning, and direct cloud integration for analy-

sis and maintenance. The use of open interfaces 

and universal standards enables plug-and-play 

operation of the user’s robot configuration and 

simplifies engineering. 

The great scope of functions concentrated in a 

single control platform not only minimizes hard-

ware costs, but also ensures maximum synchro-

nization of all components and minimal delays 

in data communication. This even includes the 

direct combination with intelligent transport 

solutions such as XTS and XPlanar. Other areas 

such as communication, functional safety and 

the actual application can be integrated with 

little effort. This approach not only enables the 

configuration of an extremely powerful overall 

solution with maximized productivity, but also 

a previously unattainable reduction in machine 

footprint.

By expanding the Beckhoff portfolio with the 

ATRO modular plug-and-play robotics system, 

ATRO interface on all motor, 

link and base modules
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TwinCAT Analytics engineering interface with OEE calculation and Scope interaction

A constant eye on production processes  
down to the last detail
When it comes to evaluating production in a manufacturing plant, an individual analysis of each piece of equipment is not 
enough. More often than not, the process of calculating characteristic values calls for a bigger picture, which is precisely 
where TwinCAT Analytics comes in. This tool makes it incredibly easy to adopt a more comprehensive approach and to 
calculate key production figures and monitor equipment. With the corresponding engineering carried out entirely by the 
machine builder or system integrator, this opens up a whole new spectrum of data-based business models.

TwinCAT Analytics for maximum data transparency
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TwinCAT Analytics maps a complete workflow for achieving these all-important 

goals, ranging from data acquisition and communication, through data storage, 

sifting and analysis, to the continuous analysis of machine and plant data via 

a web-based dashboard. Those who have the most to gain from this workflow 

are machine builders and system integrators on one hand, and end users on 

the other. For those involved in the back end, the acquisition, communication, 

storage and data analysis steps are particularly important. As for the end users, 

it is not just the analysis itself that is relevant, but also the way it is prepared in 

the form of dashboards with corresponding notification systems.

Workflow openness and simplicity

The software can be used across all sectors of the manufacturing industry and 

beyond, since it is also possible to analyze information such as building data. 

Even significant differences in sampling rates ranging from microseconds to a 

few seconds can be combined within a single analysis. In addition to PC-based 

control technology from Beckhoff, data from third-party systems can also be 

acquired via corresponding gateways, with OPC UA serving as the downward 

interface. Furthermore, the openness of TwinCAT means that many other bus 

systems can be connected to Analytics in addition to EtherCAT, which is what 

makes the comprehensive approach to production environments possible in 

the first place. The TwinCAT Analytics devices also benefit from highly flexible 

communication capabilities via the IoT communication protocol, MQTT.

Perhaps the most essential contributor to a well-founded analysis is reliably 

stored machine and production data. This backup can be performed directly on 

the machine’s control computer, on an on-site server computer or edge device, 

or even in a cloud system, allowing users and end users to decide for themselves 

where the data should be stored. To achieve maximum performance, especially 

in the case of high-resolution sampled data, the information is communicated 

and stored in a binary format without compromising on openness. The data can 

be converted into readable data formats such as csv either manually using tools, 

or even automatically. For even more demanding tasks, a data API is available to 

the data services applicators. Not only is an API capable of collecting data from 

the Analytics workflow in plain text, but it can also feed any relevant data into 

the workflow. Functions like these make it possible to transfer information to 

third parties – for example, if certain machine components are to be analyzed 

in more detail directly by suppliers themselves.

In terms of engineering, a variety of algorithms can be used to analyze the 

communicated data in just a few clicks, with the spectrum ranging from simple 

to comprehensive. Simple piece counters and cycle time monitoring or key 

figures such as overall equipment effectiveness (OEE) can be calculated in the 

same way as, for example, frequency spectra, clustering procedures or dynamic 

time warping for finding correlations. The option is also available to integrate 

machine learning models, which is where the TwinCAT Machine Learning infer-

ence products come into play. All algorithms and models can be structured in 

networks, making it possible to map hierarchies of individual components and 

machine modules, as well as entire machines, systems and production sites 

through to multiple locations. Once created, it is even possible to save these 

analysis networks as templates so that they can be quickly reused from one 

PC Control 03 | 2022      products

Automatically generated Analytics HMI dashboard with factory status overview



16
|

application to the next. This feature is particularly useful when an analysis has 

been developed for recurring components or machine modules – for example, 

for an energy measurement task or condition monitoring of a drive axis, fan or 

spindle.

Wizard support for a customized dashboard experience

The integrated software wizard in the TwinCAT Analytics Workbench provides 

assistance with creating continuous data analyses and can be used to auto-

matically generate a One-Click Dashboard. As its name clearly suggests, this 

dashboard can be easily customized with the users’ own logos, header colors, 

background images and themes as well as different languages without any 

programming effort. The functions are all based on the comprehensive options 

offered by TwinCAT HMI. User management, for example, is integrated into 

the dashboard generation process. It is even possible to map different roles 

for end users, allowing machine operators, production and plant managers as 

well as managing directors alike to access the information they need in the 

HTML5-based dashboard. This feature is platform-independent, which means 

that the dashboard can be used on a machine control panel, an office PC or 

even a mobile device. 

The tile-based design used by Analytics is the ideal choice for creating a respon-

sive interface. Raw data, including states or temperatures of machine parts, can 

be displayed in the dashboard alongside analyzed data, such as the number of 

pieces produced per minute or quality indicators. Appropriate HMI controls can 

be selected for all data, whether that’s tables with color coding, individual tiles 

with count values, pie and bar charts, trend line charts with fast range switching, 

or animated tiles displaying minimum, maximum and average values. It can also 

be ideally tailored to the respective application, as with the Sankey diagram, 

which is classically used in the field of energy flow evaluation. Here, for example, 

the data of the EL34xx power measurement terminals can be used to optimum 

effect. In addition to identifying loads, these EtherCAT Terminals can also be 

used to determine demand peaks and make statements about the condition of 

electrical components as a further condition monitoring feature.

Greater runtime flexibility

The dashboard enables users to switch data sources in runtime mode. The option 

is available to display both live and historical data side by side; however, once 

a particular dashboard configuration has been set up, it is unlikely that this 

will always be suitable for every user role going forward. With this in mind, the 

TwinCAT Analytics dashboard now offers a range of new interactive functions. 

Depending on the respective user, the dashboards can be customized further still 

during runtime within the web browser. HMI controls can be shown and hidden, 

and their position and size can be changed. The individually selected theme and 

language can also be saved for each user. In the future, there will be an inter-

active chart available, which can be easily added to any dashboard page during 

runtime and freely configured with data from different sources – for example, it 

will be possible to superimpose consumption data from different time periods. 

Users can also adjust the display format in the chart and switch from line to bar 

charts or similar representations. For these changes, it is no longer necessary to 

return to the engineering mode.

products       PC Control 03 | 2022

Dashboard with interactive functions enabled, allowing controls on the displayed grid in the web browser to be moved, enlarged, reduced and shown or hidden
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The dashboard and its data displays are far from being the end of the data 

processing functions. The reporting functionality, which is also new, makes it 

possible to summarize raw or processed data into reports in an automated way 

based on scheduled times or triggered by particular events. This information can 

then be output as a PDF, JSON or HTML file. Individual headers can be added 

depending on the particular application, which for test bench applications might 

include the test item number, test procedure description and test duration. The 

user data itself can be listed in tabular form, charts or simple labels. The function 

is therefore also suitable for simply recording daily production and building 

data, and the time-consuming process of manually filling out of lists can be com-

pletely eliminated. With the integrated email function, a report can also be used 

to implement a notification system. It is through functions such as these and the 

simplified workflow it affords that TwinCAT Analytics represents an undeniable 

asset when it comes to accelerating the digitization process.

PC Control 03 | 2022      products

Sample PDF report with  

custom header, chart  

excerpt and results tables

More information:
www.beckhoff.com/twincat-analytics

 

Pascal Dresselhaus,  

Product Manager TwinCAT,  

Beckhoff Automation
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These new PS2000 power supplies combine high-performance power supply 

units from Beckhoff with the ultra-fast EtherCAT communication standard. This 

allows extensive measurement data and internal device data to be processed 

directly by the control system, establishes remote access to power supplies, and 

provides advanced monitoring features for the DC output range (for system 

monitoring) or the AC input range (for mains monitoring). 

More transparency in plant operation

While monitoring the system, important operating parameters such as output 

current and voltage are transmitted in real time and continuously updated. 

This enables transparent data insights andautomated detection of additional 

consumers subsequently added to the system. In addition, voltage, current 

and temperature data can be added to the monitoring scope – for example, 

to monitor heat generation in the device and collect basic plant data such 

as the number of switch-on operations or operating hours. In 1-phase mains 

monitoring, fluctuations such as undervoltages and overvoltages are detected 

on the basis of the input voltage values. A special feature is the detection of 

input transients, which are high and energy-rich voltage peaks in the mains 

power supply.

Status information, error messages and warnings are also available directly in 

the control platform via EtherCAT, providing the best possible conditions for an-

alyzing the operating status of a plant and detecting any errors at an early stage. 

In order to suit individual application requirements, users can adapt the settings 

EtherCAT-enabled power supplies provide  
transparent mains and system monitoring
The three existing PS power supply series from Beckhoff have been expanded to include new devices with a built-in EtherCAT 
interface within the PS2000 series. They make it easy to gather additional measurement and device data for comprehensive system 
monitoring, which can be used to increase availability and reduce downtime. So, for the first time, the power supplies combine 
compact design and high performance with predictive maintenance capabilities.

PS2000 power supply series with EtherCAT interface

products       PC Control 03 | 2022

With the new PS2000 series, DIN rail mountable power supplies with built-in 

EtherCAT communication are available for the first time.
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47 (semiconductor industry) or DNV GL (shipbuilding). They can furthermore 

be used in hazardous areas requiring explosion protection (Class I Division 2, 

IECEx and ATEX).

Comprehensive system reduces effort and costs

Every machine or plant requires reliable power supply with appropriate protec-

tion. If these are additionally combined with high-performance measurement 

of the energy data, advantages will result right from the design stage of the 

machine: additional power measurement technology at the input of the power 

supplies provides an overview of the total power, including any losses. With 

the power supplies from the PS series – especially those with integration of 

EtherCAT technology – components are available for a complete, coordinated 

automation system entirely in keeping with the PC-based control philosophy. 

With the aid of the EL922x overcurrent protection terminals directly integrated 

in the EtherCAT I/O system, the power in the individual supply paths is contin-

uously monitored providing additional protection.

If the machine builder is able to avoid power peaks with this holistic approach, 

for example, they reduce the connected load of the plant as well as installation 

costs for the end customer due to the smaller supply cable sizes. Furthermore, 

universal and system-integrated energy measuring technology satisfies the 

requirments for being able to compare the target and actual state of the plant 

directly inside the machine control system. This way, impending damage can 

be detected at an early stage and process optimization potentials are easier 

to identify.

Until now, continuous data monitoring has mostly been associated with 

significant investments, often requiring costly integration of external sensors, 

sometimes with the help of special components. However, the power supplies, 

power measurement terminals, current transformers and overcurrent protection 

terminals from Beckhoff enable continuous monitoring with standard compo-

nents and correspondingly low costs as well as reduced logistics requirements, 

e.g., for the storage of special parts – even when retrofitting existing machines 

and plants.
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More information:
www.beckhoff.com/ps2000-with-ethercat

 

Christian Jürgenhake,  

Product Manager I/O,  

Beckhoff Automation

The PS device series of 24/48 V power supplies from Beckhoff cover a wide range 

of applications, including demanding motion control applications.

The increase in data transparency due to a coordinated system for power supply,  

monitoring and protection simplifies energy management in production environments.

of signaling conditions and power supply units by defining specific 

warning thresholds, for example, to indicate overcurrent.Remote access 

via EtherCAT also makes it possible to specifically shut down sections 

of a plant in the event of machine downtime or a fault. 

Wide range of power supplies

In the 24 V DC range, the new 1-phase power supplies with EtherCAT 

interface are available as both 10 A and 20 A variants with an output 

power of 240 and 480 W respectively. A 10 A variant with 480 W is 

available for the 48 V range. An optimized electronics layout achieves 

high efficiency of more than 96%. In addition to inrush current limita-

tion and active harmonic correction (PFC, Power Factor Correction), the 

power supplies offer a wide-range input suitable for worldwide use on 

the input side. 

With the PS1000, PS2000 and PS3000 device series, Beckhoff offers 

high-quality power supplies for almost all applications in both the 24 V 

and 48 V DC range, including motion control applications with stringent 

requirements for handling back EMF (electromagnetic force). Excellent 

convection, minimized power loss and high efficiency of up to 96.3% 

optimize the service life and reliability of the devices. The peak power 

capability of up to 150% makes it possible to provide up to 1.44 kW 

output power for short periods of time. Together with the space-saving 

design and high immunity to transients and overvoltages, this allows 

efficient and cost-effective use even in harsh industrial environments. 

In addition, the power supplies can switch off circuit breakers quickly 

and accurately through a precise tripping function to avoid unneces-

sary machine downtime. The UL-approved devices can also be used 

in highly specialized industries, e.g., with approvals according to SEMI 



More information:
www.beckhoff.com/te5920 

AL8000: Machine learning solution compensates 
for cogging forces in high-precision linear motion

SCT5564: Universal current-sensitive current  
transformer according to EN/IEC 62020-1
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With the SCT5564 ring-type current transformer, Beckhoff offers a universal 

current-sensitive measurement system for AC and DC differential currents in 

conformance with the EN/IEC 62020-1 standard. Its use in machine monitoring 

ensures, among other things, increased system availability and minimized main-

tenance costs through the early detection of insulation faults.

The SCT5564 differential current transformer (type B/B+) can be used as a 

residual current monitor (RCM) and can measure DC and AC residual currents 

with up to 100 kHz frequency in the 0 to 2 A range. With its numerous setting 

options, this RCM offers a flexible platform for differential current measurement 

and is suitable for a wide range of systems engineering applications. This offers 

advantages both in the planning phase of an industrial plant and when it is 

expanded to include new loads that operate with DC voltages or high switch-

ing frequencies and can potentially increase the leakage current in the overall 

system. Furthermore, early detection of insulation faults allows predictive 

maintenance to be implemented, thus increasing system availability. In addition, 

unwanted tripping of the residual current circuit breaker due to diminishing 

machine insulation is avoided, and the expense of (repeated) insulation tests in 

accordance with DGUV v3/VDE 0100 is replaced by efficient, permanent residual 

current measurement.

The highly dynamic AL8000 linear servomotors from Beckhoff 

now meet even higher requirements for accuracy and synchroni-

zation with the new TwinCAT Cogging Compensation software (Engineering 

TE5920, Runtime TF5920). This makes the linear motors particularly suitable for 

high-precision applications such as milling machines or laser cutting machines. 

The cogging compensation software makes use of machine learning, which is 

seamlessly integrated into TwinCAT and applied on a fully automated basis.

Cogging forces in linear motors are caused by the magnetic attraction between 

the iron core in the primary part and the permanent magnets in the secondary 

part. This physical effect leads to an unwanted and uneven ”cogging” of the 

motor, meaning that applications with extremely high accuracy and synchroni-

zation requirements can only be executed to a limited extent. This is where the 

AL8000 linear motors in combination with the TwinCAT Cogging Compensation 

software offer an optimal solution: the cogging forces are reliably compensat-

ed with the help of this software, which takes not only magnetic effects into  

account, but also those of the mechanical design or  

energy chains. As a result, the range of possible applications 

for the AL8000 iron-core linear motors is significantly expanded.

Cogging compensation is based on the fully automated application of machine 

learning in TwinCAT. The software independently records the necessary cogging 

data in the respective customer application as part of a reference run over the 

entire length of the linear motor’s magnetic track. With the help of the data 

acquired in this way, the software trains a neural network, which is ultimately 

integrated into the control system for current pre-control. By adapting the 

current pre-control in this way, the lag error can be reduced by up to factor 7 

and the synchronization of the machine increased by up to factor 5 without 

any hardware changes to the AL8000.



switching sensor is connected, so that both NAMUR normally open/break 

contacts and NAMUR normally closed/make contacts can be integrated into 

the control system without changes in the program. Potential-free contacts 

can also be used.

– EPX1058-0022 supplies a maximum of eight measuring transducers located in 

the field and transmits their analog 4…20 mA measuring signals, electrically 

isolated, to the automation device. Appropriate 2-wire and 3-wire sensors can 

be connected. With a technical measuring range of +107% of the nominal 

range, this EtherCAT Box also supports commissioning with sensor values in 

the limit range and evaluation according to NAMUR NE43. Any overload or 

wire break is signaled by LEDs.

– EPX3184-0022 for connection of up to four intrinsically safe HART-capable 

field devices provides information on the state of HART communication via 

LEDs and signals any communication errors. HART connectivity enables two-

way communication via the analog 4…20 mA wiring and can also be used for 

the FDT/DTM concept. Field device DTMs can be directly integrated into the 

TwinCAT engineering environment via the TwinCAT FDT Container.

More information:
www.beckhoff.com/sct5564 

EPX series EtherCAT I/Os combine IP67 protection rating  
with intrinsic safety for the first time

More information:
www.beckhoff.com/epx 
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With the new EPX module series, Beckhoff now also offers a compact option for 

Ex i signal acquisition from zones 0/20 and 1/21 as an addition to the wide range 

of EtherCAT Box modules. With robust IP67 protection, they enable direct and 

decentralized installation in machines and systems, even in harsh environments. 

This results in numerous advantages in all areas with explosion protection re-

quirements, both in processing plants and in discrete manufacturing applications.

As a robust alternative to IP20 solutions with their elaborate housing protections, 

the EPX modules with IP67 protection rating enable reliable data collection, even 

in hazardous areas where no control cabinet or terminal box can or should be 

installed. The extremely compact modular design leads to significant space savings. 

Furthermore, the previously required safety barriers are no longer necessary, which 

also saves space and reduces costs. Additional advantages of the new EtherCAT 

Box modules are their simple commissioning, the avoidance of errors due to in-

correct contact assignments, and the system modularization facilitated by on-site 

signal acquisition.

The EPX series initially comprises three modules with four or eight input channels:

– EPX1058-0022 is designed for direct connection of up to eight intrinsically 

safe NAMUR field devices and records their signals pursuant to IEC 60947-5-6.  

In addition to the switching state, open circuit or short circuit is also detected. 

Channel by channel, it is possible to select whether a positive or negative 

The SCT5564 differential current transformer has an analog 4…20 mA output 

that represents the real-time RMS value (TRMS) of the measured differential 

current. In addition, a potential-free relay output (NO/NC) with freely selectable 

residual current can be used for warning purposes or even system shutdown 

if the TRMS residual current measured value exceeds the pre-set value. A test 

button and an external test button input are provided for periodic testing of the 

RCM in accordance with applicable product standards. 

Fault currents can also occur during normal operation, e.g. due to the magnetiz-

ing of an electric motor during startup. In such cases, the seamless integration 

of the current transformer into the PC-based control technology from Beckhoff 

creates special application advantages. In the example mentioned, the informa-

tion available in the control system regarding the startup of a motor can reliably 

exclude false tripping. This is particularly relevant when multiple motors or 

actuators are used in a machine, since an increasing residual current and thus a 

probable insulation fault can be assigned directly to the corresponding compo-

nent without having to measure the differential current of each individual drive. 

The same applies, for example, to the monitoring of heating elements in plastics 

machines, where insulation loss due to aging can be efficiently and cost-effec-

tively prevented by early replacement – via just one central measurement device 

and with corresponding control data.
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In terms of action already taken, Beckhoff implemented a successful ener-

gy management system in 2016 and was certified by TÜV Süd in line with  

ISO 50001 standards in the same year. The energy management system helps 

to steadily reduce the company’s costs and energy consumption by continu-

ously recording all relevant consumption. Analyzing this information reveals 

potential for further measures to reduce energy consumption. In this way, 

Beckhoff not only demonstrates its compliance with legal requirements, but 

also lives up to its responsibility for climate and environmental protection. 

After all, less energy consumption automatically leads to a massive reduction 

in carbon emissions, which is set to be the major challenge for all companies 

going forward as we look to achieve a climate-neutral economy. Beckhoff is 

rising to this challenge and setting itself ambitious goals: 

– to improve energy-related performance by 0.5% annually 

– to create climate-neutral sites for Beckhoff Automation GmbH & Co. KG by 

reducing and offsetting carbon emissions 

“We are committed to increasing the energy efficiency of our company,” says 

Johannes Beckhoff, who is responsible for general energy management in the 

energy team at Beckhoff in addition to his role as XPlanar product manager. In 

concrete terms, the commitment means continuously improving energy-related 

performance (energy consumption in kWh per 1,000 euros of sales) and making 

greater use of renewable energy sources in the long term. The ratio at Beckhoff 

Automation Germany in 2018 was 14.32 kWh/1,000 euros, and this key figure 

could be reduced to 13.35 kWh/1,000 euros by 2021. 

In the meantime, the share of “gray energy” makes up less than 1% of the total 

energy demand (as of 2021) within the Beckhoff Group in Germany (Beckhoff 

Germany, Smyczek, Fertig Motors). And of the 11 million kWh of green electricity 

used, Beckhoff already produces around 10% itself through its own photovoltaic 

systems with an installed peak output of currently 1,081 kWp – and the trend is 

rising. At this year’s Hannover Messe, Hans Beckhoff announced the installation 

It really does pay to save energy. Not only is it good for our environment, but it also helps counteract the massive 
price increases for primary energy sources. Every kilowatt hour of unconsumed energy, every kilogram of unreleased 
CO2 counts. It is with this in mind that Beckhoff has been setting the wheels in motion across its production processes 
and existing buildings for quite some time now, with a firm focus on its ultimate goal of achieving carbon neutrality.

worldwide | germany       PC Control 03 | 2022
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Uncovering new potential with  
energy measurement and monitoring

Generating sustainable growth with PC-based control
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of further solar panels at the Verl site as the latest project. The aim here is to 

install modules with a total output of 509 kWp over 170 solar carports. Plans 

for another PV plant with 650 kWp on a production building are also under 

way. Once the planned expansions are complete, the installed PV capacity will 

amount to 2,240 kWp at Beckhoff, Smyczek and Fertig Motors. Furthermore, 

the heating systems in existing buildings were partially renewed and expanded 

with ceiling heating panels, cooling panels and heat pumps, or else completely 

converted to use district heating. Wherever possible, lighting is consistently 

converted to LED technology with a preference for demand-oriented, day-

light-dependent control.

The measures implemented to date have been paying off for quite some time 

already: Evaluated in accordance with the internationally recognized “GHG 

Protocol Corporate Accounting and Reporting Standard”, the Beckhoff CO2 

figures have already fallen massively between 2019 and 2020, from 23.7 t CO2 

(CO2 equivalent) per million euros of sales to 14.9, corresponding to a reduction 

of 37%. Only 13,763 t CO2e were emitted in total, and Beckhoff offsets these 

unavoidable emissions via CO2 certificates from myclimate gGmbH. “Of course, 

the priority here is to focus on avoiding carbon emissions in the first place, 

followed by looking at ways to continuously reduce them,” emphasizes Anne 

Schaper, in charge with energy management at Beckhoff.

Transparent energy data opens up optimization potential

Energy monitoring plays a crucial role in reducing carbon emissions. After all, 

maintaining an awareness of the present situation is fundamental to achieving 

any goal. This is where Beckhoff has been relying on software from the Stutt-

gart-based company Optenda for many years now. “The first step in becoming 

aware of energy consumption and consequently being able to reduce it in a tar-

geted manner is, of course, to measure it at as many loads as possible and then 

consolidate it centrally,” explains Johannes Beckhoff. Since 2019, all processes 

related to DIN ISO 50001 have been supported by Optenda’s Energy Monitor 

software at Beckhoff and Smyczek. The tool records the various energy flows at 

the company sites (electricity, heat, compressed air and nitrogen consumption) 

via PC-based control and an extensive range of measurement terminals and 

current sensors to make them transparent. The universal and system-integrated 

energy measurement technology lays the foundations for maintaining an over-

view of key production figures and for comparing the target and actual state of 

systems and buildings directly within the control system. In this way, impending 

damage to or inappropriate use of the facilities can be detected at an early stage 

and optimization potential can be identified more easily. 

In-house efficiency measures such as the control of lighting times and operating 

times for room air conditioning can be quantified with MWh savings through 

monitoring. For example, optimization measures in Beckhoff-owned production 

buildings have demonstrably saved 210 MWh/a.

Continuous monitoring of production consumption enables non-conformities to 

be identified and rectified at an early stage, such as leaks in the compressed air 

network. Recording consumption at the production level makes it possible to 

quantify and monitor the energy consumption per product.

PC Control 03 | 2022       worldwide | germany

The potential for improvement identified on the basis 

of energy management has led to significantly reduced 

energy consumption and thus less carbon emissions.
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Complete measurement chain supports data transparency

Continuous data monitoring is typically associated with considerable expendi-

ture, because additional sensors are often integrated at a later stage, usually at 

high cost and sometimes with the help of special components; however, with 

the power measurement terminals, current transformers, overcurrent protection 

terminals and power supply units from Beckhoff, this can be achieved with 

standard components and correspondingly low expenditure – even in the case 

of retrofits.

As an automation specialist, Beckhoff enables the merging of relevant power 

supply components to form a transparent complete system. Only a combined 

application such as this could provide a comprehensive overview of the en-

ergy supply, from individual machines through to production halls and office 

buildings.

With the current transformers from the SCT series, Beckhoff has completed 

the power measurement chain that ranges from measuring the physical value 

to transmitting the captured data to the cloud. The broad portfolio of current 

transformers covers all relevant applications from 1 to 5,000 A. Users can se-

lect from two device types, each available in various designs and performance  

categories that are highly scalable and therefore suitable for a great variety of 

applications. The diverse SCT portfolio ranges from low-cost 3-phase transformer 

sets – including for building services – and standard industrial transformers for 

machine building through to solutions for test benches with particularly high 

accuracy requirements. 

The concept of distributed power measurement offers a particularly efficient 

and inexpensive way of obtaining precise power measurement data even in 

more complex systems: its central element is the EL3446 6-channel current 

input terminal for up to 1 A AC/DC measurement current. It can be used to de-

termine precise power values, even with spatially separated voltage and current 

measurement. A key feature here is that all relevant electrical data from the 

supply grid, including real measured values for power, can be determined with 

the EL3446 as a mere current measurement terminal. However, these terminals 

receive the voltage values required for calculating the power data via EtherCAT 

from a separate EL3443 3-phase power measurement terminal, which only 

needs to be installed once per network and is precisely synchronized in time by 

the distributed clocks function in EtherCAT. This concept of distributed power 

measurement minimizes the hardware and installation expenditure. 

More transparency through OPC UA and PC-based control 

TwinCAT 3 Building Automation offers a comprehensive package of function 

blocks for building automation. Communication via BACnet and OPC UA is 

integrated directly so that the control system can be integrated into a manage-

ment and operating level. The openness of PC-based control allowed Optenda 

to connect their Energy Monitor with the existing Beckhoff measurement infra-

Compact embedded PCs and energy measure-

ment terminals are used to record energy  

consumption in production processes.
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The split-core current transformers of the SCT series 

facilitate the retrofitting and integration of existing 

plants and buildings into a comprehensive energy 

management system.
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structure in no time via OPC UA. “With more than 200 relevant data points, we 

soon noticed during the course of the project what a major advantage this is,” 

emphasizes Dennis Ulke, Manager Sales and Business Development at Optenda.

PC-based control links lighting, sun protection, window control, heating, venti-

lation and air conditioning on a central platform to achieve intelligent control 

of all technical systems. This reduces the number of individual physical data 

points and thus the risk of errors. In addition, all data is available in one system, 

which is a basic prerequisite for successful energy monitoring. Functions such 

as sun protection, thermal automation and daylight-dependent lighting control 

contribute significantly to energy savings. Added to this are HVAC functions 

from the TwinCAT package, such as summer night cooling, summer compensa-

tion, backup operation and time schedules. With the help of the HVAC modules, 

further energy-saving possibilities can be exploited by the occupancy-dependent 

control of building systems. 

Various Embedded PCs from the CX9020, CX5100 or CX7000 series form the 

control center for energy monitoring. With its fanless ARM CortexTM-A8 pro-

cessor (1 GHz clock frequency), the CX9020 Embedded PC is ideal for small 

to medium-sized projects in the field of building automation. The CX9020 can 

be used in conjunction with the TwinCAT 3 Lighting Solution for tasks such as 

operating the lighting of entire halls, and alongside TwinCAT 3 Building Auto-

mation for applications such as shading, lighting control and air conditioning 

for offices. The more powerful CX5100 Embedded 

PC is the optimal control platform for automating 

buildings with many data points. With this series, 

for example, more than 2000 BACnet objects can 

be controlled and managed with ease. The CX7000 

Embedded PC is designed for small stand-alone 

solutions in buildings, such as a compact ventilation 

or room automation system. With its eight integrat-

ed multi-functional inputs and four multi-functional 

outputs, it makes for a very inexpensive compact 

controller. 

Significant savings potential identified  

after just three months

Equipped with these components, Beckhoff was 

able to identify a large savings potential of 63  t 

CO2 within a ventilation and air conditioning sys-

tem in its own properties and facilities shortly after 

consumption monitoring began. The user-friendly 

interface of the Energy Monitor clearly visualized 

the analysis and initial optimization potential while 

also ensuring the corresponding control of results 

More information:
www.optenda.de/en
www.beckhoff.com/building
www.beckhoff.com/current-transformers  
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With their flexible communication options via OPC UA, 

embedded PCs form the backbone for recording  

consumption and effective countermeasures.

later. “Three months after commissioning, savings of approximately 20,000 eu-

ros per year had been identified and achieved – and sustainably, too, since these 

savings continue over time. “If nothing had been done, on the other hand, the 

20,000 euros in savings would have come as a constantly recurring cost. With 

rising energy prices, this would have become increasingly expensive, so it really 

is worth tracking down inefficiencies and eliminating them quickly. We are de-

lighted that we can provide the ideal tool with our software,” says Dennis Ulke.

The Energy Monitor software not only records electricity consumption, but 

also all relevant consumption data from other forms of energy, such as heat 

and compressed air. It can be used to just as quickly reduce CO2 emissions for 

the respective energy type. This makes the whole balancing process, which is 

necessary to achieve carbon neutrality, considerably faster and easier, because 

efficient energy management means efficient carbon emissions management.
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Bielefeld-based plant and machinery builder, Hymmen, has been working with 

Beckhoff, Verl, for a solid 30 years. Barely 30 km (20 miles) separate the two East 

Westphalian companies, which Hymmen Managing Director Dr. René Pankoke 

believes is the ideal situation to support their technological cooperation. The 

Hymmen plants for finishing rigid wood-based panels or technical laminates, 

for example, which are often several hundred meters long, are automated by 

a network of several Beckhoff Industrial PCs and other components from the 

PC-based control portfolio.

Production optimization increasingly important to customers 

As the optimization of production processes, including long-term assurances on 

the desired surface quality, becomes increasingly important to machine end users, 

Hymmen’s smart2i software solution makes it possible to integrate a system 

that offers continuous monitoring, permanent recording and intelligent analysis 

of machine, production and quality data. What’s more, the cloud-based solution 

allows production data such as speed, pressure and consumption quantities to 

be stored securely and permanently in real time. This information can then be 

displayed and analyzed “intelligently” by any authorized user as required, either 

on a permanently installed computer or via a mobile device. 

The smart2i industry app is suitable for the entire manufacturing sector, regard-

less of the size of the company. And since the open system is compatible across 

machines and manufacturers, its use is not limited to Hymmen systems. Dr. René 

Pankoke explains: “From machine operators and plant managers to managing 

directors and anyone else involved in the production process, everyone can 

access the exact information they need in such a way that it can be used as a 

sound basis for making decisions.” 

Fields of application for the software solution

In addition to the classic display of key data such as equipment availability, a 

unit counter and overall equipment effectiveness (OEE), the digitized production 

parameters can also be correlated with specific performance data. The smart2i 

system is designed to be very flexible in terms of the type and amount of data 

processed, too: it can focus on the performance of an entire production line 

(e.g., the number of units produced per minute or individual parameters such 

as temperature), as well as on signals from individual machines (e.g., a grinding 

machine). 

Production managers can check and analyze up-to-date information at any time 

from their office, their smartphone or in fact any other digital end device. The 

parameters of each respective plant can be traced back for reliable problem re-

porting during production. Even external signals, such as room temperature and 

humidity, as well as batch changes in raw materials, may also play a relevant 

role in the analysis and should therefore be recorded. This makes it possible to 

compare all parameters side by side so that the cause of any potential complaint 

can be narrowed down. 

As before, routing slips and lists that have to be filled out by hand are often 

used to record daily production parameters. This time-consuming stage can be 

almost completely eliminated by digitization, as the values are either recorded 

Smart industry app and standardized IoT  
communication promote greater transparency

Cloud-based software with TwinCAT IoT functions for efficient plant control

worldwide | germany       PC Control 03 | 2022

It is no secret that there is often a lack of trans-
parency in the sophisticated systems that make  
up manufacturing facilities, especially where these 
may comprise multiple plants. In practice, this 
means it is not uncommon for production figures  
to fall short of expectations without an obvious 
cause. A solution to this issue can be found in 
continuous data acquisition, which is afforded by 
a ready-to-use software solution from Hymmen in 
the form of the smart2i Industry Intelligence app. 
The IoT functions of the Beckhoff TwinCAT software 
facilitate a standardized data exchange that can 
include data from any source.

Example of a customized smart2i dashboard
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processes to be optimized on a continuous and sustainable basis. Another field 

of application for smart2i is preventive maintenance: by analyzing current 

profiles, machine wear can be detected and remedied at an early stage before 

system downtime occurs.

PC-based control provides the necessary database

Sufficient machine and production data are indispensable prerequisites for this 

kind of system monitoring, as Dr. René Pankoke clarifies: “For users who already 

have sufficient sensor technology on their machines, Hymmen supports them 

with the targeted, structured digitization and analysis of the data – across all 

machines and plants of the enterprise. Or for those who don’t, Hymmen inte-

grates the appropriate sensor technology on their new plants or plants already 

in operation. Of course, existing data sources can be integrated via communica-

tion standards such as OPC UA.” 

When implementing smart2i in the new and existing plants, Hymmen uses the 

CX9020 Embedded PC from Beckhoff as the communication node. Dr. René 

Pankoke cites the following reasons for this: “Together with the TwinCAT Run-

time and the TwinCAT IoT Communication (TF6701) function, the CX9020 is 

ideally suited to the rapid transmission of information to the cloud. In addition, 

PC-based control proves to be extremely flexible when connecting machines 

from other manufacturers through the large variety of retrofittable EtherCAT 

Terminals for a wide range of interfaces and bus systems.” For example, the 

energy consumption of the machines is continuously measured and evaluated 

with the EL3443 power measurement terminal. This allows peaks in demand to 

user’s needs. This is why IoT communication in TwinCAT is particularly important 

for smart2i, according to Dr René Pankoke: “The IoT function facilitates the 

transmission of an enormous amount of signals to the cloud application within 

a very short cycle time. In addition, future developments of smart2i incorporate 

artificial intelligence and big data analytics.”

Convenient display and high data security

The dashboards for displaying the information can be customized with fea-

tures including technical parameters for the QA department, availability and 

performance data for production management and specific information for 

maintenance. All available data can then be displayed and analyzed over any 

period of time.

According to Dr. René Pankoke, the smart2i software solution works with cer-

tified and GDPR-compliant cloud solutions. This safeguards against data theft 

and loss, ensures a secure legal position and guarantees failure safety. What’s 

more, the cloud solution is also compatible with corporate IT. The telegrams from 

the machine to the cloud are encrypted in the TwinCAT control using Beckhoff 

certificates and protected against unauthorized access.
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Smart industry app and standardized IoT  
communication promote greater transparency

More information:
www.hymmen.com
www.smart2i.cloud
www.beckhoff.com/twincat-iot  
www.beckhoff.com/twincat-analytics

immediately or transmitted directly to the system at regular intervals or using a 

tablet, ready to be assigned to the daily production processes at the exact time. 

The measured values of a glossmeter, for example, can be entered directly into 

the system and saved. This includes every measurement – not just the good 

results. Together with the associated machine parameters, direct correlations 

can be identified either directly afterwards or at a later date, thereby allowing 

be identified quickly so that measures can be taken to economize or compensate 

for them.

The basis for precise and meaningful evaluations is continuous data acquisition 

and structured storage: the more comprehensive the amount of data available, 

the more well-founded the findings from the tools developed individually for the 
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Ready-made solution or free  
programming – as required

– With smart2i, Hymmen offers a ready-to-use solution.  

Together with appropriate support during implementation, 

users benefit from minimized effort on the way to achiev-

ing greater transparency in their production processes.

– With TwinCAT Analytics and the TwinCAT IoT functions, 

Beckhoff offers numerous ready-made software functions 

that users can benefit from to implement their own individ-

ual data analyses. Further details on TwinCAT Analytics can 

be found in the PC Control technical article on page 14.

Examples of sensors on Hymmen machines
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Fully integrated process and  
building automation
Engelhard Arzneimittel is one of the leading brand manufacturers in the field of over-
the-counter medicines. Its well-known products, which include the cough medicine 
Prospan, are sold in more than a hundred countries worldwide. The pharmaceutical 
company has constructed a new production building and production facilities for liquids, 
laying the foundation for sustainable production – with the support of PC-based control 
and the application engineers from Beckhoff.

PC-based control in liquids production

worldwide | germany       PC Control 03 | 2022

Engelhard Arzneimittel relies on PC-based 

control and the expertise of Beckhoff 

Systems Engineering for its liquids  

production at its Niederdorfelden site.
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150 years after its founding in Frankfurt am Main in 1872, Engelhard Arznei-

mittel is still a family-run company, now in its fifth generation of ownership. 

Around 450 people work at its site in Niederdorfelden near Frankfurt, around 

100 of them in production. In 2019, Engelhard responded to the immense 

increase in demand it faced with the construction of a new administration 

building and a production building. Efficiency and sustainability were among 

the focal points in the process of planning the buildings. Completed in the 

summer of 2020 and spanning an area of around 10,000 m², the energy 

footprint of the production building falls below the maximum stipulated by 

the KfW 55 standard for new buildings in Germany – and what’s more, the 

new liquids production facilities are powered entirely by green electricity. 

The company also has its own photovoltaic system that contributes around  

20% of the electricity required. 

As Head of Engineering at Engelhard Arzneimittel, Rüdiger John is responsible 

for the automation project as a whole, from planning liquids production to im-

plementing and commissioning it – and he works with the support of Beckhoff 

Systems Engineering. “Even when we first started using Beckhoff technology in 

our old plant back in 2014, I loved the flexibility that PC-based control brought,” 

states John, who also praises the cooperative nature of the work he has done 

with Stefan Maßmann, Andreas Wieners, and Jürgen Bolte from Beckhoff Sys-

tems Engineering.

The production plant in Niederdorfelden is designed for producing all liquid 

pharmaceuticals. “It handles Prospan cough syrup and other liquids, which 

we add to packaging formats like small pouches, and we also use it to pro-

duce cough drops,” says John, explaining the range that the plant covers. 

Additionally, Engelhard’s products include mouthwashes for dentists, including 

chlorhexidine, and suspensions for infants, such as Velgastin. “We are currently 

analyzing whether it would make sense to produce these products in the plant 

as well,” says John. Every time production switches to a new product, extensive 

cleaning cycles are set in motion – and this is where one of the plant’s first 

special features comes in. “We have created the various cleaning cycles as 

well as recipes for producing liquids in the TwinCAT control, and they are then 

brought to life in the recipe management system, which works on the basis of 

TwinCAT HMI,” states Stefan Maßmann, who has been working with Andreas 

Wieners and Jürgen Bolte to provide support for the automation project since 

its initial planning stages.

Cough syrup, drops and liquids

In Niederdorfelden, Engelhard produces and packages pharmaceuticals for the 

global market. The storage and production capacities of the new production 

plant are designed to reflect this scale: The five batch tanks alone comprise two 

containers with a volume of 10,000 l each and three with a volume of 5,000 l 

each. There are also additional tanks for basic substances and intermediate stor-

age. This production area predominantly uses IP67-protected EtherCAT modules, 

which collect numerous signals from the sensors and actuators.

To ensure that the processes run smoothly, Rüdiger John relies on PC-based con-

trol from Beckhoff, due in large part to his experience while the production hall 

itself was being constructed. In this case, Elektro Beckhoff (a Beckhoff Group 

company) carried out the majority of the electrical planning and installation 

work – something that Andreas Wieners says “greatly simplified the work we 

needed to do on integrating the technical building equipment into our process 

automation.” To illustrate this, he uses the example of cough syrup production, 

which requires process heating and cooling. The assemblies used to achieve 

this are located on the roof or in the basement and are linked to the plant via 

heat exchangers. Naturally, they also provide air conditioning in the production 

halls themselves and in the offices. Mastering this balancing act is not easy. 

“During the process of designing and optimizing the control engineering, it 

was – and continues to be – an advantage that the various technical systems are 

automated with PC-based control, including TwinCAT,” states Andreas Wieners. 

Rüdiger John adds: “With the exception of a few smaller components and in 

subassemblies, the entire control technology in production comes from Beckhoff, 

including software and engineering.”

This might be a quick summary of the equipment, but the units and assemblies 

involved actually make up a respectable quantity structure: To give an idea of 

PC Control 03 | 2022       worldwide | germany

“Even during the initial process of  

planning the new production plant  

for our liquids, I loved the flexibility 

that PC-based control, TwinCAT 3 and 

Beckhoff Systems Engineering brought,” 

says Rüdiger John, Head of Engineering 

at Engelhard Arzneimittel.
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the scale, the process automation includes 335 drives (valves and pneumatic 

actuators), 17 pumps and agitators, plus around 240 measuring points (for 

pressure and temperature, as well as mass flow meters, ultrasonic flow meters, 

level sensors, and so on) and 13 trace heaters. Also integrated into the tech-

nology are subassemblies such as the purified water supply, product transfer 

via four pigging systems, wastewater treatment, a central exhaust system, a 

nitrogen and argon supply, and ethanol storage, which is needed for producing 

alcohol-based cough drops. Numerous EtherCAT Terminals from the ELX series 

for explosion protection applications are used in this part of the plant, covering 

a wide range of process variables. The entire control technology is networked 

via EtherCAT and various I/O terminals distributed over several control cabinets 

and IP67-protected EtherCAT modules. In total, about 460 EtherCAT slaves are 

installed at Engelhard, including several IO-Link masters for integrating RFID 

read/write heads. 

worldwide | germany       PC Control 03 | 2022

A total of 16 control panels and panel PCs have been installed for process  

control in the plant, including one in the team management office.

Sensors and actuators in hazardous areas are connected via ELX terminals  

(below right).

All the control and automation technology was designed and programmed by  

Beckhoff Systems Engineering on the basis of TwinCAT 3.

In areas such as the tank storage facility and pigging systems, the signals are  

collected via EtherCAT Box modules with an IP67 protection rating.
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“With Beckhoff, everything just works – you have technology, flexibility, professionalism and the human factor,” sums up Rüdiger  

John (center), Head of Engineering at Engelhard Arzneimittel, shown with Stefan Maßmann (left) and Andreas Wieners (right), both 

from Beckhoff Systems Engineering.
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Process reliability and product quality come first

Rüdiger John highlights the video monitoring system integrated into the tanks 

as one of the standout features: “This allows us to monitor foam formation 

in the tanks and check the fill levels for plausibility without having to open 

the tanks.” Doing this prevents the pharmaceuticals becoming contaminated. 

A total of 16 cameras plus lighting are integrated into the plant visualization 

system, working on the basis of a TwinCAT HMI. If required, each operator can 

have the live images displayed on one of the 16 Beckhoff Control Panels and 

Panel PCs distributed throughout the plant. Rüdiger John had a CP3716-1076 

Control Panel installed directly in the office that the team management uses. 

“This gives managers full access from the office without the need to connect the 

office IT system to the production network,” the head of engineering explains. 

Each operator station has an RFID reader that production workers must use 

to log into the system before they take any action. In addition, the operators’ 

RFID chips have been retrofitted with RMD ASICs, making them compatible 

with the system that controls access to the building. “The tags don’t just allow 

the employees to log in at the operator stations and receive their authorization 

releases – they also provide access to the building and the production areas 

approved for the employees,” says John. 

Working alongside Stefan Maßmann, Andreas Wieners and Jürgen Bolte, Rüdi-

ger John defined a total of ten user profiles on the basis of the tasks associated 

with each and implemented them in the TwinCAT HMI. The profiles cover ev-

erything from packers and plant operators to systems engineers and laboratory 

technicians.

Manual hose station integrated into control system

With regard to safety, Rüdiger John has come up with something particularly 

special for a sensitive area of the plant: the hose station. Even though every-

thing else is almost completely automated, in this case the various containers 

are still connected manually using hose connections. It is another area in which 

the automation engineers rely on RFID technology, as this provides a reliable 

way of detecting incorrectly connected hoses or missing end closures. Tags on 

each hose and RFID readers at the line connections make all the components 

and their position in the process uniquely identifiable, ensuring consistent 

quality and process control. 

For each production process, the visualization and control systems store all the 

hose connections that employees have to establish by hand, in a way that is 

comparable to recipe instructions (“take hose 5 and use it to connect nozzles 

four and eight”, for example). Only when all hoses (tags) are located at the 

correct nozzles (RFID readers) does TwinCAT enable the next process step: for  

instance, pumping a batch to the storage tanks for the filling and packaging 

lines one floor below. “We can even use the tags on the hoses to check things 

and make sure we’re only using hoses that are suitable for the media and have 

been cleaned beforehand,” explains Stefan Maßmann. If an employee does hap-

pen to make a mistake in connecting everything together, TwinCAT recognizes 

this immediately on the basis of an invalid tag ID and interrupts the process step 

until the employee has made the correct hose connection and acknowledged it. 

The plan is to install some of the 50 RFID readers in the hose station. “We 

want to tackle that in the near future,” states Rüdiger John, looking ahead to 

the next stages of expanding production. His roadmap also includes areas such 

as linking production planning to campaigns and demand forecasts from the 

higher-level ERP system. “At some point, we want to implement recipes from 

within SAP,” adds John, explaining one way in which things are set to expand. 

In his view, the open and flexible PC-based control platform will also make 

this integration a breeze.

More information:
www.engelhard.de/en
www.beckhoff.com/process
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Gaznat S.A., based in Vevey, operates stations where an essential process in the 

gas industry is carried out: The so-called gas depressurization refers to the pres-

sure reduction necessary for the natural gas to be forwarded to consumers. This 

reduces the gas pressure from approx. 38 bar to a value below the prescribed 

threshold of 5 bar. Subsequently, the natural gas is delivered to the local public 

utility, which assumes responsibility for subsequent delivery to local residents, 

other end users and industrial consumers.

Acting as an intermediary between the natural gas suppliers and the various 

municipal utilities and regional entities responsible for the local networks,  

Gaznat transports an annual energy equivalent of more than 13 TWh. The 

company’s main task is to set up, maintain and operate the high-pressure 

transmission network in western Switzerland – some 600 km of gas pipelines as 

well as 50 pressure-reducing and metering stations. Gaznat employs 62 people 

at its Vevey and Aigle sites. 

Digitalization of gas transport infrastructure

To secure, manage and remotely control its network, Gaznat requires digital 

and electronic solutions tailored to the technical specifics of its various plants. 

The infrastructure of the stations includes a large proportion of mechanical 

Smart grid implementation supports efficient  
and accurate gas management
In western Switzerland, the stations operated by Gaznat for the management of natural gas supplies are gradually 
being equipped with new monitoring equipment. The energy provider is working with Beckhoff Switzerland to achieve 
greater efficiency and accuracy, particularly by using ELX terminals for the direct connection of intrinsically safe field 
devices. In addition, this approach simplifies the processes required for data extraction, minimizes installation effort and 
considerably reduces costs.

Monitoring a natural gas supply network with EtherCAT Terminals designed for explosion protection

worldwide | switzerland       PC Control 03 | 2022

The comprehensive digitalization of Gaznat’s pressure reducing and measur-

ing stations increases the efficiency and accuracy of the natural gas supply.
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equipment, but is also equipped with state-of-the-art electronics, which is a 

prerequisite for digitalizing the gas supply network. The gas infrastructure – the 

same as the electrical power grid – is currently trending toward widespread 

adoption of smart grid systems and devices. According to Gaznat’s experience, 

the digitalization of the gas infrastructure is much facilitated by Beckhoff prod-

ucts: In the control cabinets of the gas pressure control system, the innovative 

strenght of the automation company is evident in the wide range of EtherCAT 

I/O components, particularly the ELX terminals for explosion protection appli-

cations. The ELX range used comprises digital and analog 12 mm and 24 mm 

terminals, respectively, which can be used to directly acquire the signals from 

field devices installed in station sections through which gas flows.

This means that all data points within the plant can be connected directly to 

EtherCAT Terminals, both in standard and hazardous areas. This greatly sim-

plifies overall installation and wiring, and intermediate devices such as intrin-

sically safe barriers or other signal converters are dispensed with completely.  

As a result of the large selection of EL series EtherCAT Terminals available, 

Gaznat says it has found all the connectivity options it needed, e.g. for moni-

toring the power consumption with the EL3443 and SCT current transformers, 

the lighting status in the station and the control data for heating the gas. All 

this data is then transmitted via the Modbus coupler to the control system for 

further processing. From Gaznat’s point of view, the advantages of the solution 

are its high flexibility and modularity as well as the comprehensive portfolio 

of EtherCAT Terminals.

Regarding a particular advantage of the ELX terminals, Bertrand Luisier, 

Automation Manager at Gaznat, explains: “Beckhoff has developed special 

firmware for us to use with the ELX1058 8-channel digital input terminal – 

for connecting intrinsically safe NAMUR field devices – which enables direct 

interfacing with a gas volume meter. This dispenses with the device normally 

used for data acquisition from this sensor. Meter information is passed directly 

to the control system without the need for a serial interface, as was previously 

the case. It is a great advantage that Beckhoff can respond quickly to such 

specific customer requirements with its product development team. Ultimately, 

this implementation, which provides a connection between station data and 

system monitoring by network operators, now requires fewer electronic devices 

because the need for traditional safety barriers has been eliminated. In terms 

of space, everything now fits into one large control cabinet, whereas it used 

to take two to three.”

Significant cost reductions

In terms of economic efficiency, the use of EtherCAT Terminals from Beckhoff, 

and the ELX1058 in particular, leads to significant cost reductions, according to 

Gaznat. For example, retrofitted stations show savings of around 50% compared 

to conventional systems, which is equivalent to many thousands of Swiss francs. 

In addition, troubleshooting is also simplified.

PC Control 03 | 2022       worldwide | switzerland

ELX1058 EtherCAT Terminal

The ELX1058 digital input terminal allows the direct connection 

of intrinsically safe NAMUR field devices installed in hazardous 

zone 0/20 and 1/21 areas, and acquires their signals according 

to IEC 60947-5-6. The sensors are supplied with a voltage of 

8.2 V and return a diagnosable current signal. This means that 

wire breakage and short-circuits can be detected in addition to 

the current switching state. The LEDs indicate the signal states 

as well as any error states. On the software side, it is possible 

to define whether a positive or negative switching sensor is 

connected for each channel. This means that both NAMUR 

break contacts and make contacts can be integrated into the 

control system without any changes. In addition, the error LEDs 

can be switched off, which enables the connection of poten-

tial-free contacts without any errors being displayed.

More information:
www.gaznat.ch
www.beckhoff.com/elx

 

More information:
www.beckhoff.com/elx1058 

Bertrand Luisier (left), Automation Manager at Gaznat, and Vincent Hauert (right), Beckhoff  

Branch Manager Yverdon, discuss the advantages of the digitalized gas supply infrastructure. 

EK9000 Modbus TCP/UDP Bus Coupler  

with EL and ELX terminals in series
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To be able to bridge the large distances  

of tank farms, Automate-X relies on fiber  

optics with a ring topology. An intrinsically 

safe tablet can also be used for mobile  

monitoring of the plant.
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The purpose of tank farms is to provide a safe environment for the storage for 

chemicals. Various raw materials such as gasoline, crude oil, liquefied natural 

gas, heavy oil, naphtha, and other liquid chemicals are temporarily stored here 

while they wait to be transported by ship, rail, tank truck, or pipeline for further 

use or processing. With this in mind, large tank farms are often located near oil 

production areas, petroleum refineries, chemical industry sites, large ports, and 

major transshipment points.

Chemicals pose a special challenge

As the new tank farms for the global operator in New Zealand have been 

designed to store flammable chemicals, they are classified as plants with high 

hazard potential. This poses special challenges for both the tank farm opera-

tor and the system integrator, as there are stringent requirements regarding 

automation when storing potentially explosive and environmentally harmful 

chemicals. For this reason, the engineers at Automate-X had to take into 

account numerous aspects, standards, and special features of explosion pro-

tection, as well as functional safety, when planning the automation concept. 

They were also required to carry out a comprehensive analysis of the electrical 

and safety-related requirements. In the explosion protection zone, for exam-

ple, the hazardous areas had to be defined to allow suitable explosion-proof 

components to be selected. Another factor to consider is that a high level of 

plant availability had to be achieved to prevent a dangerous situation caused 

by a plant breakdown.

“We came up with the solution of implementing a dedicated control system 

based on remote I/O couplers connected throughout the plant by EtherCAT. 

All safety-critical elements are monitored and controlled via a CX5130 

running TwinSAFE, and as a final safeguard against overfilling, the storage 

tanks are equipped with SIL3-certified vibrating fork probes,” reports Marcel 

van Niekerk from Automate-X. He goes on to explain that: “The gantry area 

for loading the tankers features infrared flame detectors that can trigger a 

Automate-X counts on Beckhoff for  
state-of-the-art tank farm in New Zealand
The New Zealand system integrator, Automate-X, has used Beckhoff components to automate the tank farms 
of a leading global operator. Its aim was to create an efficient interface between ship and shore while also 
facilitating agile and competitive supply chains. The result is state-of-the-art terminals that provide the tank 
farm operator’s customers with consistently high quality and safety without compromising on comprehensive 
environmental protection.

Innovative solution for hazardous areas

“On a single I/O platform, we can accommodate digital I/O modules, TwinSAFE, 

analog Ex inputs, NAMUR inputs, HART inputs and RS232/RS485 – all running  

on EtherCAT. Not only does the EtherCAT redundancy ensure a very high level  

of availability, but no other platform offers such flexible configuration options,”  

explains Ben Haughey from Automate-X.
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spray foam system in the event of a fire to prevent a potentially catastrophic 

event. Additional safety components include emergency stop buttons, NAMUR 

sensors to monitor valve statuses, and a connection to fire alarm systems.” 

In addition to the safety control system, Automate-X also installed a separate 

CX5130 that handles a number of tasks including regulating the control of 

pumps and valves.

Countless benefits for customers

It didn’t take long for the company to decide in favor of Beckhoff – and 

therefore PC-based control technology – because the open nature of the 

technology developed by Beckhoff facilitates straightforward integration of 

third-party software and hardware. This meant the Ignition Scada software 

platform could be incorporated into the tank farm project, and the tank 

farm operator’s existing drives were integrated into the automation system 

via EtherNet/IP.

Another key advantage for the project is the wide range of Beckhoff termi-

nals, since the modular EtherCAT I/Os allow for the integration of safety, 

communication, redundancy, and explosion protection components in a single 

system. “On a single I/O platform, we can accommodate digital I/O modules, 

TwinSAFE, analog Ex inputs, NAMUR inputs, HARTs, and RS232/RS485 – all 

running on EtherCAT. Not only does the EtherCAT redundancy ensure a very 

high level of availability, but no other platform offers such flexible config-

uration options,” explains Ben Haughey from Automate-X. Intrinsically safe 

barriers are not required due to the use of the EtherCAT terminals in the 

ELX series that feature intrinsically safe interfaces. This serves to simplify the 
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Automation

 – TwinCAT PLC

 – TwinCAT OPC UA

 – TwinCAT cable redundancy 

IPC

 – CX5130 Embedded PCs  

With the ELX system, intrinsically safe signals can be acquired and processed 

directly from the hazardous area. By using fiber optic lines with cable redundancy, 

the extensive plant sections can be reliably automated and from long distances.

Ben Haughey from Automate-X explains the special features of the plant to  

Steve Rush from Beckhoff Automation. Due to the handling of explosive and  

environmentally hazardous substances, high demands are placed on the automation.

I/O

 – ELX series EtherCAT Terminals

 – EL series EtherCAT Terminals

 – EtherCAT single-mode fiber optics

 – TwinSAFE Terminals

 – EtherNet/IP master terminal

Components used
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electrical design significantly and makes it possible to achieve high-resolu-

tion, high-precision signal acquisition in hazardous areas, which is already 

standard in non-hazardous areas. The use of EtherCAT single-mode fiber-optic 

components enables interference-free communication between the tank farm 

operator’s extensive plant sections. In addition, the implementation of cable 

redundancy via a ring topology is also possible via fiber optics to ensure a 

high level of plant availability.

Communication between the various controllers and the Ignition Scada system 

is implemented using OPC UA. Operators can access the Scada system using 

intrinsically safe tablets, allowing them to call up plant data and control the 

plant from anywhere on site. Communication between TwinCAT and Scada is 

seamless via TwinCAT OPC UA.

“We are delighted that we have been able to implement an innovative and, 

above all, consistent automation concept for the tank farms using Beckhoff 

components specifically for hazardous areas. Our customer can benefit from 

a reliable solution that is sure to stand the test of time,” reports Marcel 

van Niekerk.
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More information:
https://automate-x.nz
www.beckhoff.com/chemicalindustry
www.beckhoff.com/elx  

The PC-based control technology allows the straightforward integration of third-party 

software and hardware. Ben Haughey shows how Automate-X was able to integrate 

SCADA software and various drives into the automation system so easily.
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Existing automation platform scales up to increase 
throughput and maintain improved quality
Based in Georgetown, Ontario, MHS launched its first M3 micro molding machine with the capacity for eight 
injection molding cavities. The successful solution used PC-based control technology and EtherCAT, along 
with other Beckhoff components. When MHS decided to scale up to a 32-cavity system in 2020, they found 
the Beckhoff platform easily scaled with no component upgrades and maintained their innovative process 
that preserves the working life of the plastic melt.

PC-based control helps optimize micro injection molding machines

worldwide | canada       PC Control 03 | 2022
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No matter the size or plastic material type, three main factors affect the quality 

of injection-molded products: pressure, temperature and time. Mold Hotrunner 

Solutions (MHS) optimized these parameters for the M3 micro molding machine 

when it launched in 2016. This turnkey, zero-waste injection molding solution 

provides new capabilities for medical device and electronics manufacturers, 

among other end users. In-house development of technologies, including hot 

runner nozzles and molding technology, enabled the M3-D08 machine to 

produce direct-gated micro parts as light as 1.3 mg with high efficiency and 

precision. 

Combating quality issues with reliable processes 

When designing the M3, MHS worked to eliminate the longstanding flaws 

in injection molding processes. Traditionally, the process begins when plastic 

pellets drop from a hopper into a pipe-like barrel. A screw feeder moves the 

pellets forward, and heaters outside the barrel melt them. Based on suitable 

temperature control procedures, the plastic reaches the required temperature 

and viscosity before it arrives at the nozzle for injection into the mold. In addi-

tion, hot runners like the M3 use valve gates and internal hot sprues to directly 

inject the material into the mold. In this way it is possible to produce precision 

PC Control 03 | 2022       worldwide | canada

In front of the M3 injection molding machine: Beckhoff Regional Sales Manager Paul Pierre (left) 

worked closely with the MHS team, including Design Manager Ryan Craig.

The M3 micro molding machine is ideal for producing micro parts in 

medical devices and electronics, among other things.
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parts with spotless surfaces and to reduce the amount of sprue residue that 

collects at the gating point and has to be removed from manufactured parts 

post-molding to be recycled or discarded. 

To open and close the mold, the machine required coordinated horizontal and 

vertical motion to shuffle a 500-pound (approx. 226 kg) mold in a fraction of a 

second with an accuracy of 10 µm. 

This process resulted in challenges when designing the machine that would 

ensure high part quality through repeatable control of the injection molding 

process according to precise pressure, temperature and time specifications.

“Beckhoff has been working with MHS since 2012 when they required greater 

automation, networking and remote access capabilities,” says Paul Pierre, Re-

gional Sales Manager for Beckhoff Canada. So the company turned to Beckhoff 

again in 2016, when MHS was looking for new control solutions with the initial 

M3 build. A powerful C6920 control cabinet Industrial PC equipped with a quad-

core Intel® CoreTM i7 processor was selected as the control platform for the M3. 

A widescreen CP3921 Control Panel serves as the HMI hardware. This 21.5-inch 

multi-touch display allowed MHS to reconfigure the control interface to better 

fit the micro molding process and provide an overview of all process variables. 

Real-time networking with EtherCAT is key 

EtherCAT provides real-time communication for the complex motion archi-

tecture. Because micro parts use so little plastic, maintaining the processing 

temperature is difficult without affecting the melt quality. The MHS process does 

not heat the plastic melt to processing temperature until just before it reaches 

the valve gate, which extends the plasticizing time of the material and reduces 

waste significantly. 

The EL3314 4-channel thermocouple input EtherCAT terminal and the TwinCAT 

Temperature Controller (TF4110) made the implementation possible. MHS used 

14 heaters with tolerance requirements of ± 0.1  °C. The EL3314 and tempera-

ture control software gave excellent results. The Beckhoff AX5000 Servo Drives 

also included AX5721 encoder option cards to support a high-resolution linear 

encoder. TwinSAFE I/O and drive functions are used to control safety locks, 

E-stops and safe torque off (STO) options. 

To manage motion requirements for opening and closing the mold, AX5000 

Servo Drives from Beckhoff power an AL2815 Linear Servomotor for horizontal 

motion and AL2412 Linear Servomotor for vertical motion. “It would be impos-

sible to achieve the precision of 10 µm at a rapid pace without the real-time 

capabilities of EtherCAT in the I/O and drives,” says Ryan Craig, Design Manager 

at MHS. 

Closing the gap between high throughput and high quality

“PC-based automation from Beckhoff helped us achieve precision with dynamic 

linear motion profiles, send logs via email to prevent malfunctions, connect to 

the cloud and communicate with third-party devices, such as cameras and resin 

dryers,” explains Amir Abbas Shoraka, Senior Automation Engineer for MHS. 

worldwide | canada       PC Control 03 | 2022

A Beckhoff C6920 control cabinet IPC  

delivered ample power to scale the M3 

machine from the initial 8-cavity to a 

32-cavity system with higher throughput.

MHS selected the 21.5-inch CP3921 multi-touch Control Panel from Beckhoff to provide 

operators with greater transparency and usability.
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Most importantly, MHS achieved accurate heater control profiles to reach and 

maintain the plasticizing temperature and cyclic quality control during part 

injection. 

When MHS saw opportunities to increase capabilities further, the company 

began to scale the M3 from a single module of eight micro part cavities to four 

modules of eight in 2020. For the resulting 32-cavity version with higher speeds, 

they were able to use the same controls architecture. The 32-cavity version also 

adds a side-entry, high-speed robot, which moves 1,000 mm at a rate of 0.4 ms 

into the cell and another 0.4 ms out. AX5000 drives and two AM8042 servomo-

tors, along with an external brake resistor, make this possible. 

In the new Alpha M3-D32, 62 heater controllers are working in the same 

control platform that controls moving axes and machine sequences in a 5-ms 

cycle. “In addition to robotics, the M3 offers some intelligent processing on the 

machine as well as a vision system for part inspection and mold safety, which is 

networked via EtherCAT. We did this with the same, powerful PC-based machine 

controller without any loss in performance,” Amir Abbas Shoraka says. Based on 

the success MHS achieved with EtherCAT, the company also joined the EtherCAT 

Technology Group.

The original M3 machine already exceeded industry standards by producing 

an average of 170,000 micro parts in one working day with zero waste. If the 

parts weighed 10 mg, for example, it would require exactly 1.7 kg of plastic 

pellets to produce the entire run. The M3 accomplished this efficiency even 

with PEEK and other high-heat materials while maintaining quality standards. 

“Starting with the first M3 machine in 2016, the part’s prototype parameters 

remained identical to the processing parameters for high-volume production,” 

MHS Founder Harald Schmidt says. 

While the M3-D08 closed the quality gap for micro molding, the Alpha M3-D32 

increased this capability to a superior throughput level without affecting its 

repeatability in terms of pressure, temperature and time. The M3 can achieve 

a 4-second cycle time or better for machine motion, injection, cooling, ejection 

and robotics. This brings the scaled-up machine’s per-day rate to 690,000 parts 

on average – more than four times the throughput of the previous system.

PC Control 03 | 2022       worldwide | canada

More information:
www.moldhotrunnersolutions.com
www.beckhoff.com/plastic

 

AX5000 series Servo Drives from Beckhoff provide dynamic motion control for the 

screw, linear mold movement and side-entry robot.
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Integrated plastic flow simulation 
increases efficiency and flexibility

PC-based control technology for plastic injection molding

worldwide | portugal       PC Control 03 | 2022
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Yudo EU, S.A., is part of the multinational company Yudo, founded in 1980 

with headquarters in South Korea, which specializes in solutions for the plastic 

industry and hot runner systems for injection molds, and is present on five 

continents with nine production facilities, 19 subsidiaries and 19 representa-

tives. Yudo operates in all application areas of the plastic injection molding 

industry, such as automotive, medical, household appliances, packaging and 

personal care products. In this regard, the continuous search for smarter and 

optimized solutions is part of the company’s DNA, explains Francisco Milhin-

hos, Managing Director of Yudo EU: “We saw the need for an innovative hot 

runner solution that would overcome the shortcomings of previous solutions. 

This called for an innovation-driven partner in the field of automation. Through 

Portuguese distributor Bresimar, we came across Beckhoff and its powerful 

PC-based control technology. Together we developed the extremely flexible, 

precise and efficient Yudrive 2 hot runner system.”

Hot runner systems are used in injection molds to prevent the molten plastic 

from cooling and hardening before injecting it into the cavity. A hot runner 

system consists of hot channels and valve gates for controlling the injection 

process into the cavity as well as a control unit. The development process for 

Yudrive 2 began with the idea of implementing a hot runner system based on 

servomotor technology. In conventional hot runner systems, the valve gates 

are controlled by a hydraulic or pneumatic system moving a needle to open 

and close the valve gate. However, this proven and easy-to-use technology 

has drawbacks in terms of process control and quality, as well as energy 

efficiency, size and cleanliness. In these regards, a servomotor solution offers 

advantages. From the point of view of the experts from Yudo, it quickly be-

came clear that PC-based control from Beckhoff could meet and even exceed 

the requirements set. 

Compact solutions for I/O, IPC and motion control

As compactness was one of the main criteria in the search for a solution, 

Yudo decided to use EtherCAT plug-in modules from the EJ series as I/O level. 

These are based on the proven EtherCAT Terminals, but instead of clamping 

contacts on the front, the EJ modules have a plug connector on the back that 

enables direct plugging on an application-specific circuit board. In addition to 

the plug-in modules, this signal distribution board – in this case developed for 

the customer by Beckhoff – also includes the connection level for the sensors 

and actuators. This allows a smaller form factor of the complete I/O solution as 

well as further benefits in the manufacturing process of the Yudrive 2. By sim-

ply connecting EJ modules and prefabricated cables to the signal distribution 

boards, the time-consuming and error-prone process of connecting individual 

wires can be eliminated. This saves time and reduces costs as well as the need 

for skilled personnel. The same advantage is evident in repair and maintenance. 

PC Control 03 | 2022       worldwide | portugal

Yudo EU was founded in Portugal in 2003 and develops hot runner injection 
systems primarily for the European and American markets. According to Yudo EU, 
the new Yudrive 2 hot runner solution, developed with Beckhoff as an innovative 
automation partner and the powerful PC-based control technology, sets new 
standards in terms of flexibility, precision and efficiency.

PC-based control technology for plastic injection molding

With the EtherCAT plug-in modules from the EJ series, 

the design of the I/O level can be extremely compact.

Yudo EU experts next to the new Yudrive 2 hot runner 

solution (from left to right): Henrique Neves, R&D  

Department and Managing Director Francisco Milhinhos
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The C6015 ultra-compact Industrial PC, which is also mounted on the signal 

distribution board, further contributes to the small footprint of the entire 

solution. In total, the size of the control unit could be reduced by 70% in 

comparison to a conventional solution, according to Francisco Milhinhos. 

Encapsulated in an aluminum housing, the whole control unit can be either 

placed directly on the injection mold or next to it, depending on the mounting 

situation at the customer. 

A single signal distribution board can accommodate up to 4 EJ7211-9414 

servomotor output stages with One Cable Technology (OCT) and STO function-

ality, each controlling an AM8122 servomotor. A 1-phase power supply from 

Beckhoff is available for each signal distribution board: a PS1011-2410-0000 

24 V DC device with 10 A output current and 240 W output power, and two 

PS3011-4820-0000 48 V DC devices with 20 A output current and 960 W output 

power. Typical hot runner systems controlled by Yudrive 2 consist of up to 16 

valve gates requiring the connection of 16 servomotors. In these cases, further 

signal distribution boards can be connected with a freely adjustable number of 

valve gates and the corresponding number of EJ7211-9414 EtherCAT plug-in 

modules and AM8122 servomotors. This enables a modular system architecture 

with a single C6015 ultra-compact Industrial PC as the central control unit.

The flexibly mountable C6015 ultra-compact Indus-

trial PC serves as the central control unit of the hot 

runner solution.

worldwide | portugal       PC Control 03 | 2022

The DIN rail power supplies of the PS series from 

Beckhoff ensure the supply of the signal distribution 

boards with the EtherCAT plug-in modules.
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During the injection process, servomotor and worm gear provide a linear move-

ment of the needle with appropriate torque. The motor characteristic curve and 

the gear ratio had to be optimally tuned to match space and torque require-

ments. Thanks to the in-house development and production of servomotors, 

Beckhoff was able to meet the special requirements of this injection process. 

A modified winding as well as the adaptation of shaft and flange ensure that 

the AM8122 servomotor delivers the required power without enlarging the 

form factor and enable the mechanical coupling to the worm gear. This also 

ensured the compact design of the solution as well as helped keep the known, 

proven type of gear in the configuration. In consequence, servo technology  

replaced the common hydraulics and pneumatics, eliminating the risk of 

product contamination from oil leaks and consequently avoiding scrap in pro-

duction. In addition, the higher efficiency of the servomotor solution reduced 

energy requirements compared to conventional concepts.  

Consistent and open control software

On the software side, Yudrive 2 also benefits from the Beckhoff PC based con-

trol philosophy, as Francisco Milhinhos confirms: “Yudo had already developed 

a flow simulation software for the entire injection process considering the 

solidification speed of the injected raw material and other process variables 

like pressure and temperature. This software could be seamlessly integrated 

into the new control architecture.” As a result of software-based simulation, 

a recipe can be generated and then loaded onto the C6015 to be executed in 

TwinCAT 3. 

With the start of the injection process, the mold valves are gradually opened 

and closed. The usage of TwinCAT 3 NC PTP Motion Control in combination 

with the dynamic and compact servo solution enables highly precise control 

of the valve gates. This results in increased process quality, cost savings and 

reduced material consumption by minimizing the occurrence of material 

run-offs, surface blemishes and part defects. TwinCAT 3 NC PTP also allows a 

change from position to torque control at runtime. In this way, the torque of 

the servo axis can be controlled during the opening and closing of the valve 

gate, which prevents the needle from being overloaded and thus increases 

the service life. The intelligent control approach improves on the one hand 

the product quality but also brings unprecedented flexibility to the end user. 

Yudrive 2 can be combined with a variety of molds to produce different parts 

because TwinCAT 3, which is at the heart of Yudrive 2, automatically detects 

the type of mold connected to the controller. And the adaptation of the in-

jection process is then possible within the known workflow from simulation 

to recipe deployment and execution. The versatility of Yudrive 2 also leads to 

extensive standardization options, giving users investment security even for 

future products because the same control system can still be used in combi-

nation with new molds. 

A common control platform further simplifies operation and maintenance as 

only one type of system needs to be maintained. Operators are supported 

by comprehensive diagnostic information. Diagnostic data is displayed via a 

responsive HTLM5-based HMI developed by Yudo, which communicates with 

TwinCAT 3 via ADS. A remote access point is set up via a CU8210-D001 WLAN 

USB stick mounted outside the housing and protected by a CU8210-M001 

IP66-rated cabinet dome from Beckhoff. This allows easy connection of mo-

bile devices such as tablets on which the HMI is displayed in a browser. This 

provides the operator with a wide range of functions, such as manual loading 

of a recipe, testing the opening and closing of valves gates, and monitoring 

temperature, torque and motor position. As a result, the process transparency 

could be significantly improved, which further increases the quality of the 

products and the availability of the machine.

Conclusion

Francisco Milhinhos summarizes what has been achieved in terms of the 

numerous benefits: “Yudrive 2 has enabled us to position ourselves one step 

ahead of our competitors. This solution has brought to the market a new 

model of compact, robust and efficient electric drive that allows the customer 

to solve a number of problems that cannot be solved using conventional 

methods. All the requirements set have been met.” As Yudo is a multinational 

company with several manufacturing centers for molds and hot runner sys-

tems, other markets should benefit from the innovative solution. For example, 

Yudrive 2 is currently being distributed to Yudo’s facilities in China.

More information:
www.yudoeu.com
www.bresimar.pt
www.beckhoff.com/plastic  

PC Control 03 | 2022       worldwide | portugal

A WLAN USB stick mounted in the CU8210-M001 IP66-rated cabinet dome facilitates 

remote access the system on site.
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A comprehensive digital twin enabled Pollmann, a global market leader for sunroof kinematics and electromechanical door locks, 
to virtually design its latest factory in Vitis, Austria. Project designers, installers and the building owner worked closely together 
and used the projected key figures to run through real-life processes in 3D, make preemptive optimizations and implement all 
processes consistently using PC-based Control from Beckhoff.

worldwide | austria       PC Control 03 | 2022

Production building designed and automated  
with virtual support throughout

Centrally managed building and production automation with PC-based control
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Founded in 1888 by Franz Pollmann, the company started as a craft business 

for manufacturing precision mechanical instruments and clocks in the Austrian 

town of Karlstein. More than 130 years later, Pollmann continues to make a 

name for itself as a developer and manufacturer of innovative products. Today, 

however, the company’s core expertise lies in highly complex mechatronic com-

ponents for the automotive industry, and indeed Pollmann is considered the 

market leader in sunroof kinematics and electromechanical door lock housings. 

“This is why virtually every car brand in the world relies on our assemblies for its 

vehicles,” notes Robert Pollmann, the fourth generation of managing partners at 

Pollmann International GmbH. And so, to handle the steadily increasing demand 

for the company’s services, the planning and construction of a new plant in Vitis 

began in 2018/2019. “Pollmann 2.0 is all part of our move toward Industrie 4.0, 

so we were very clear with all parties involved that we wanted the entire setup 

to be state of the art. It was essential for us to be able to count on maximum 

efficiency of the internal logistics and modular expandability of the building as 

a whole,” explains Robert Pollmann, describing the high demands placed on the 

project partners Peneder, Stiwa and Beckhoff.

PC Control 03 | 2022       worldwide | austria

Delighted with the successful integration of mechanical and industrial engineering 

(from left): Rainer Hobiger (Head of Facility Management, Pollmann), Manfred Jäger 

(Head of Vitis Plant, Pollmann), Robert Pollmann (Managing Partner, Pollmann Interna-

tional), Thomas Führer (Head of Building Automation, Stiwa), Christian Pillwein (Industry 

Manager Building Automation, Beckhoff Austria), and Harald Setka (Architect, Peneder).

In production-based planning, a building is thought of as a 

machine: All manufacturing processes along with all energy 

and material flows and all productivity-relevant environ-

mental conditions are already taken into account in the 

planning phase.
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Intelligent networking of mechanical and industrial engineering

In the world of mechanical engineering, it is now common practice to use 3D 

models for design and simulation. In the architecture and building automation 

sectors, on the other hand, there are only a few visionary pioneers who are con-

sistently pushing the use of digital twins in the planning and execution of new 

projects. These trailblazers include Peneder Bau-Elemente GmbH and the Stiwa 

Group. “As a machine builder and software company, we are used to finding 

ways to optimize the production environment,” emphasizes Thomas Führer, 

head of the building automation business unit at Stiwa AMS GmbH. He knows 

only too well how environmental conditions have a strong impact on the overall 

effectiveness of a machine: How much space is available around the machine? 

What are the optimal conditions for a production hall? What about the internal 

flow of materials and how employees get around? “All of these considerations 

need to be taken into account when planning a smart industrial building, as do 

the energy flows,” continues Thomas Führer, pointing out important factors for 

increasing efficiency.

Since Pollmann only expands capacities if required by incoming customer orders, 

there was a particularly pressing requirement from the outset in that Plant II 

in Vitis had to go into full operation no later than 10 months after the ground-

breaking ceremony. “The small components, which call for a lot of technology 

and development work, are still manufactured at the headquarters in Karlstein, 

but we needed additional manufacturing capacity for the larger components in 

high volumes, such as housings and covers for door locking systems,” reveals 

site manager Manfred Jäger. The basic requirements included largely automated 

production processes with as little logistics effort as possible, sustainable use 

of energy and all other resources, structured flows of people and goods, and 

flexible expandability of the production site.

The first expansion stage in Vitis comprises 9,400 m² of production space, a 

high-rack warehouse with currently 5,500 pallet spaces, as well as offices, 

technical areas and breakout spaces. That said, the jointly developed master 

plan is designed in such a way that the plant can be expanded very quickly 

and easily to up to five halls, which is why all supply lines, as well as material 

and personnel traffic, were brought together along a central logistical axis. The 

advantage here is that, in order to initiate the next expansion stage, it is suffi-

cient to extend this main corridor accordingly: “We ourselves would not have 

thought of a north-south building alignment, nor would we have had the idea 

of providing for a centrally placed infrastructure channel from which the axes to 

the individual consumers lead off to the left and right,” admits Robert Pollmann, 

who is impressed with the foresight of his general contractor.

Designing buildings through an industrial lens

Production-based planning focuses on the manufacturing processes along with 

all their energy and material flows and all productivity-relevant environmental 

conditions. “The building is thought of as a machine,” explains Thomas Führer, 

outlining Peneder and Stiwa’s approach that uses methods and software tools 

typical of mechanical engineering. In addition to the 3D model of the building, 

a digital twin was also designed as a Building Information Model (BIM), which 

allowed proportions, materials, light, shapes and colors to be tested for coher-

ence – just like the planned production and operating processes. BIM is a virtual 

planning method that combines the respective submodels of the different disci-

plines – e.g., architecture, logistics, building and electrical engineering, building 

automation and facility management – into a central 3D model. Peneder, a 

specialist in industrial and commercial construction, uses BIM at every stage, 

from planning through to operation. “Virtual planning using BIM has many 

advantages in the execution and subsequent operation of a building,” confirms 

Christian Pillwein, Industry Manager Building Automation at Beckhoff Austria. 

The closed control loops between production, logistics and building technology 

alone significantly reduce energy costs. Christian Pillwein cites demand-based 

ventilation as an example: Intelligent connections between production pro-

cesses and building and energy supply systems ensure that only as much air 

is supplied into the hall as is actually necessary due to the machines currently 

in use. After all, with changeover times or maintenance, the machines are 

rarely in operation all at the same time. Even in the most textbook companies, 

overall equipment effectiveness (OEE) averages 75%. “The difference of 25% 

holds enormous energy-saving potential and can be leveraged very well with 

worldwide | austria       PC Control 03 | 2022

The Pollmann plant in Vitis was voted the best factory in Austria by Fraunhofer 

Austria on account of its highly efficient energy system and its smart and efficient 

production methods – automated with PC-based control.
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demand-oriented building automation control,” shares Thomas Führer. In terms 

of hardware, the entire control process at Pollmann is based on Beckhoff compo-

nents. A C69xx control cabinet Industrial PC is used as the control-room server, 

while the HVAC control center, ventilation and room automation systems are 

controlled via five CX50xx Embedded PCs. The various sensors and actuators are 

integrated into PC-based control and TwinCAT using around 700 EtherCAT and 

Bus Terminals from Beckhoff via subsystems such as KNX, M-Bus and MP-Bus 

as well as Modbus TCP and RTU.

“The challenge in this project was to develop a needs-based, intelligent control 

concept that combines manufacturing automation with building automation,” 

emphasizes Christian Pillwein. Since Pollmann relies on PC-based control from 

Beckhoff in both areas, combining the technology in this way was a breeze. “Not 

only can we monitor and control the building services equipment, but we can 

also record operating data in real time,” explains Thomas Führer, which is music 

to the ears of Rainer Hobiger, head of facility management at the new Pollmann 

site: “Our online dashboard allows us to see which machines are running and 

how well they are doing.” After all, a sudden surge in energy consumption can 

only mean one of two things: a higher number of units produced or wear and 

tear on the machines. “Since the quantities can also be tracked, we can send 

out maintenance personnel as soon as we’ve completed a brief analysis of our 

target versus our actual performance,” says Rainer Hobiger.

In addition to the load-dependent ventilation, a number of other measures are 

in place to ensure a sustainable use of energy: The north-south orientation of 

the building keeps the exposure to solar and therefore the energy requirements 

for cooling to a minimum. The waste heat from the injection molding systems 

is used throughout the site for controlling room temperatures, the waste heat 

from drive cooling is used directly, and that from mold cooling is used indirectly 

via chillers. Heat is also recovered from both the chillers themselves and the air 

compressors. “In total, we had to reconcile several temperature circuits used 

across the technology,” clarifies plant manager Manfred Jäger, explaining why 

Pollmann was intently looking for what he refers to as a “building automation 

specialist that sees projects through an industrial lens” for this project. 

Buildings that meet industry standards

“For me, hardware is primarily a means to an end to create certain processes 

and provide benefits in combination with software,” says Thomas Führer. He 

wants to notice the hardware as little as possible; it should simply work – 

reliably and around the clock. “Beckhoff’s interesting technology portfolio is 

based on industry standards and offers the perfect solution for holistic building 

automation. In this way, PC-based control leaves users completely open in all 

directions.” In the case of Stiwa, for example, the company now uses Oracle 

databases that run in the background on the Beckhoff Industrial PCs for analy-

ses or complicated if-then algorithms. Thomas Führer is also a huge fan of the 

openness when it comes to the field level: “Every field component, regardless 

of manufacturer, can be integrated into the overall solution via a corresponding 

interface or bus system.” More than 400 different EtherCAT Terminals contribute 

to this.

Pollmann was already very well acquainted with Beckhoff before the new build-

ing project got underway. “We practically grew up together,” recalls Manfred 

Jäger, looking back on the first automation technology projects the companies 

worked on together. “Back then, we had very specific requirements at our 

production sites and Beckhoff proved to be much more flexible than their com-

petitors,” recounts the head of the production site in Vitis, explaining the switch 

to PC-based control at that time. Fast-forward to today and Beckhoff controllers 

no longer simply set the pace for individual machines at Pollmann, but they also 

govern the central building automation system at Plant II in Vitis.

PC Control 03 | 2022       worldwide | austria

More information:
www.peneder.com
www.pollmann.at
www.stiwa.com  
www.beckhoff.com/building
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Building H is a landmark building in the Wuhan Economic and Technological 

Development Zone (WEDZ) with a floor area of 82,000 m2. With its H-shaped 

design, it maximizes the use of natural light for illumination. A photovoltaic 

power station built on the roof provides an annual energy generation capacity 

of over 200,000 kWh, which basically corresponds to the annual electricity 

consumption of the building’s lighting. A rainwater collection device with a 

volume of 300 m3 on the roof provides recycled water for cleaning the build-

ing and watering the plants, to minimize the consumption of fresh water and 

energy. All this equipment is connected to the control system from Beckhoff 

to ensure reliable operation. 

The project was implemented by high-tech enterprise Dongfeng Design 

Institute, which is driving digitalization in the fields of BIM (Building Informa-

tion Modeling), the digital factory, intelligent buildings etc. The aim was to 

implement a smart building that would satisfy the requirements of the whole 

industrial value chain and enable the application of building management 

functions across the full life cycle. Building H is also considered a benchmark 

project for the use of a digital building twin in Wuhan.

The smart building management system incorporates various sub-systems 

such as building automation, energy management, facility management, 

fire protection, access security and environmental monitoring. All these are 

combined through the “DFD intelligent building operation and maintenance 

management platform” developed by Dongfeng Design Institute. It realizes 

a digital twin system through mutual mapping and bidirectional control 

between the real physical environment and the virtual digital space, which 

provides the building with capabilities for self-diagnostics, self-analysis and 

even autonomous decision-making within the framework set by the facility 

management. The overall aim is to optimize the building’s operation in order 

to achieve a harmonious coexistence of human beings, building and nature 

– in line with the Chinese national strategy of achieving peak carbon dioxide 

emissions by 2030 and carbon neutrality by 2060.

A model in the field of building automation

There is no single wall switch for controlling the lighting for the public zones 

in the building. All the lights are controlled automatically through a control 

system from Beckhoff, which on the hardware side consists of CX9020 Em-

Fully automated building operation enables 
significant energy savings
Building H in Wuhan was designed with green buildings in mind from the outset. The open control technology from Beckhoff 
made it easy to integrate all equipment into the building management system developed by Dongfeng Design Institute. 
A digital building twin now provides capabilities for self-diagnostics, self-analysis and even autonomous decision-making.

PC-based building automation helps create digital twin

worldwide | china       PC Control 03 | 2022

The building management system developed by Dongfeng 

Design Institute incorporates all relevant sub-systems. 
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bedded PCs – also certified as BACnet Building Controllers – BK9050 Bus 

Couplers for Ethernet TCP/IP communication and diverse Bus Terminals. The 

star topology is easy to network and convenient for management and main-

tenance purposes. The control system also supports the latest DALI 2 lighting 

technology and KNX for infrared human presence sensors, which significantly 

simplifies wiring. TwinCAT automation software from Beckhoff facilitates the 

engineering process. 

Different types of presence sensors are used depending on the building ar-

eas, with frequent movement of persons in the public areas and usually less 

frequent movement of persons in the office areas, especially the independent 

offices, therefore they have different requirements regarding detectors. The 

seamless integration of all detectors into the control platform is the basis for 

needs-based resource utilization and the avoidance of energy waste. Com-

bined with the continuous evolution of intelligent control algorithms this has 

resulted, for example, in lighting energy savings of more than 40% over two 

years of operation. In this way, tangible benefits could also be achieved in 

air conditioning. “The building uses a VRV (Variable Refrigerant Volume) air 

conditioning system, which is connected to the Beckhoff control platform via 

the BACnet fieldbus for simple wiring and easy maintenance. Combined with 

the algorithm for human presence detection, the HVAC energy savings rate 

exceeds 20%,” says Ke Zhenyu, project implementation manager for Building 

H. The entire building operation and maintenance system is based on the 

open automation platform from Beckhoff and bus standards used worldwide, 

which makes the building not only modern but also leaves space for future 

expansion. 

Digital twin for buildings

The life cycle of a building is usually at least 20 to 30 years, or even longer. In 

the past, buildings without an information-based platform would encounter 

various problems after several years of operation due to poor management. 

BIM, on the other hand, enables data-driven management during the whole 

life cycle of a building. In addition, a BAS (Building Automation Management 

System) provides a platform for monitoring all mechanical and electrical 

equipment in the building. Thus, through the combination of BIM and BAS, 

the data is mapped in the virtual space and the platform reflects the current 

status of all systems over the entire life cycle of the real building, which is a 

major evolution from traditional information and automation technology to 

the digital twin.

Through the high connectivity of PC-based control, Beckhoff provides the 

ideal solution for bridging the gap between IT and automation, according 

to Ke Zhenyu. The reason is that the highly integrated and open automation 

platform helps users implement the interfaces for accessing the monitoring 

and control data of all equipment in the building within a very short period 

of time. It also assists in structuring a platform for the digital twin of the 

building, greatly reducing investments as well as construction time and costs. 

According to Dongfeng, this is one of the most important reasons why users 

should choose Beckhoff. 

A pioneering project 

After visiting Building H, leaders and experts from well-known organizations 

in Wuhan from the construction, architecture and research sectors praised 

Wuhan Dongfeng Design Institute for its unique concept and said that many 

advanced ideas had been put into practice with promising results. Building 

H, they said, represents the latest state of the art in the intelligent building 

industry and sets a new direction for future development.

PC Control 03 | 2022       worldwide | china

More information:
http://en.dfd.com.cn
www.beckhoff.com/building

 

CX9020 Embedded PC with directly attached Bus Terminals in a building control cabinet

The H-shaped building is designed to let in a maximum of natural 

light and, through a digital building twin, has abilities for self- 

diagnostics, self-analysis and autonomous decision-making.

©
 D

on
gf

en
g 

De
si

gn
 In

st
itu

te
©

 D
on

gf
en

g 
De

si
gn

 In
st

itu
te



WTG’s performance.  Structural Health Monitoring (SHM) systems for offshore 

wind turbine structures monitor a combination of corrosion and dynamic 

fatigue stress. Corrosion monitoring although an important parameter to be 

measured, due to the nature is less time critical. In contrast fatigue and modal 

properties monitoring are among the most important SHM techniques for wind 

turbine structures.

Pulse Structural Monitoring are delivering foundation SHM systems for clients 

in the renewables industry across the world using Beckhoff technology. Utilis-

ing Beckhoff’s broad range of I/O terminals for sensor integration allows Pulse 

to ensure time stamped data acquisition throughout the structure. Pulse use 

the ELM370x module, which is an analogue input terminal from the EtherCAT 

measurement range. Due to the high sensitivity and measurement ability of 

these ELM modules, they are often used within labs but can also be integrated 

into industrial environments. This terminal can be set to over 30 different 
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Accurate and fast data are crucial for the  
essential synchronization in wind farms
The UK aims to build enough wind farms to power every household by 2030. The potential of wind power was demonstrated by a 
recent record, when on a single day in January wind farms produced 19,835 megawatts, which is enough to cover more than half 
of England’s electricity needs. The increased investment in renewable energy will be essential to hit the 2050 goal of Net Zero. Pulse 
Structural Monitoring Ltd, an Acteon company, have been tasked with monitoring selected turbine foundations in new wind farms, 
the solution is delivered by using Beckhoff technology and EtherCAT measurement terminals in particular throughout the design.

EtherCAT measurement terminals in wind farm monitoring

worldwide | united kingdom       PC Control 03 | 2022

According to Pulse, the UK has become a world leader in offshore wind energy, 

with more capacity installed than any other country. However, offshore wind 

farms present difficulties due to the environment, making continuous moni-

toring of the whole turbine essential. By continuously monitoring the turbine, 

blades, and foundation performance, you can support decision making on 

planned maintenance and design validations for example, which in turn can 

help to avoid unplanned shut down periods or making costly repairs in the 

event of failure.

Measurement terminals in harsh environments

Environmental and operational loadings on the turbine affect all parts of the 

dynamically loaded structure. Part of the foundation’s role is to support the 

wind turbine generator (WTG) load, provide stability and absorb additional 

loadings. The structural health of the foundation, which is considered as the 

top of the tower downwards, is critical to the performance and support of the 
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Tower Sections

Single hybrid cable 
–  power cable  

2 x 1.5 mm2 LSZH
–  data cable  

1 x EtherCAT

Anode current 
monitoring 

All sensors  
protected  
by Pulse  
INTEGRIshield  
System 

Designed for 
serviceability 
Tower  
instrumentation  
assembly  
is modular 
and client  
selected

Water Level 

Seabed Level

8 x Single mode FO  
(4 x redundant loop)
–  multiple corrosion 

sensor cables 
–  multiple anode 

sensor cable 

TP Sections

TP Sensors     

Monopile Section

Wave Radar 
Sensor  
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Simplifies  
offshore  
commissioning 
activity

Tower Top Sensors 

Mid Tower Sensors 

Mid Tower Sensors 

Lower Tower Sensors 

Distributed DAQ

Distributed DAQ

Distributed DAQ

Distributed DAQ

Basic structure of the monitoring system implemented by Pulse

types of electrical signal, which makes it an exceptionally flexible measure-

ment module for a range of sensors. To accurately determine the structural 

integrity throughout the full height of the structure, helping to ensure turbine 

operational efficiencies, the tower itself requires measurement points on four 

levels. This means that the I/O needs to be distributed, to have accelerometers 

and full bridge strain gauges terminated close to where they are positioned. 

Each level, on this top section, demands two ELM3704 modules for the varied 

signals, an EK1100 EtherCAT Coupler for communication and a power supply 

PS1011. These are fully enclosed and magnetically attached to the tower wall 

at defined heights giving accurate data capture across the tower.  

For temperature, Pulse use the standard EL3202 terminal, a Beckhoff analogue 

input RTD EtherCAT terminal which provides data to allow for compensation 

algorithms to operate. The use of EtherCAT and it’s Distributed Clocks on the 

wind turbine’s foundation shows Pulse’s dedication to highly accurate moni-

toring and with this the ability to synchronise data. This synchronisation is key 

to the critical analysis of the overall structure, taking data from high precision 

accelerometers, strain gauges and temperature sensors located along the 

length of the structure, from top of the tower to the foot of the monopile with 

the exact timing.

Synchronized data communication

Pulse have adopted the EtherCAT fieldbus and deploys this technology with the 

added benefit of power and communication through a single cable. EtherCAT P 

and EtherCAT/Ethernet with power (ENP) helps circumvent the common diffi-

culty of getting power to the sensors and distributed I/O at the top of the tower. 

The EtherCAT P and ENP system can run power and communications through a 

single cable and daisy-chain the fieldbus throughout the structure. Pulse have 

even taken it a step further by becoming a member of the EtherCAT Technology 

Group to develop their own subsea data hub and motion monitoring EtherCAT 

products called INTEGRIpod-NX2. 

“The most important thing in our industry is data,” explained Stephen Har-

ford, solutions architect at Pulse Structural Monitoring. “EtherCAT is already ©
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fast, which is essential for synchronization and getting the data we need. 

But EtherCAT with distributed clocks at every level allows us to take it one 

step further and keep full synchronization. With Beckhoff the quality of the 

technology is always guaranteed.”

From Stephen Harford's point of view, partnership is also important: “Beckhoff 

have also made every effort to help us keep to the tight schedule that wind 

farms have. They have supported us at every stage, coming down to train us 

when we could not make it due to our tight schedule. This is why we’re happy 

to successfully partner with Beckhoff on other projects we have.”

Data management with TwinCAT

All the data from the sensors is centralised and collected in a Beckhoff em-

bedded controller, the CX2062 Embedded PC with TwinCAT PLC (TC1200) and  

Windows 10 IoT in this case. The CX2062 was chosen for its flexibility in expand-

ing memory, increasing interfaces and processing power to run the TwinCAT 

runtime software plus the data management and processing application devel-

oped by Pulse. Beckhoff provides a free and open DLL to access all real-time 

data within the TwinCAT system via ADS. This open platform allows Pulse to  

both analyse data and send it directly to the higher level Scada system, provid-

ing key insight to the turbine’s health.

“What’s been great about this project,” explains Beth Ragdale, product manag-

er with Beckhoff UK, “is how we can utilize our previous work in the renewables 

sector to provide Pulse with our expertise in this area. We’ve also managed to 

provide everything from standard I/O terminals to high accuracy measurement 

modules, and, with a hybrid of power and communication in a combined cable 

assisting Pulse to simplify their installations. That’s why we’re excited for the 

future projects we have together.”

worldwide | united kingdom       PC Control 03 | 2022

Servo Accelerometers Full Bridge Strain Gauges

Full Bridge SG 
135 °

Full Bridge SG 
45 °

Full Bridge SG 
90 °

Full Bridge SG  
Torsion 200 °

Full Bridge 
SG 0 °

6 Core  
Strain Gauge 
cable

6 Core  
Strain Gauge 
cable

6 Core  
Strain Gauge 
cable

6 Core  
Strain Gauge 
cable

6 Core  
Strain Gauge 
cable

Sherborne A320 
Accelerometer  
1 x Bi Axis  
(20 °)

Sherborne A320 
Accelerometer  
1 x Uni Axis  
(200 °)

To next level

From master

Decentralized data acquisition system for the four upper tower levels, consisting of two 

ELM3704 EtherCAT Terminals, an EK1100 EtherCAT Coupler and a power supply PS1011
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More information:
www.acteon.com/structural-monitoring/pulse
www.beckhoff.com/wind

 

Control cabinet with CX2000 Embedded PC and directly connected ELM series measurement terminals 

(center of picture) as well as a CU8130 UPS (top left) and a PS2000 power supply unit (top right)
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ETG member Glen Fry, ESM Australia, 

sent this picture from SPS Italia.

After the pandemic brought things to an abrupt halt, trade fairs are now 

starting again in Europe as face-to-face events and with the participation of 

the EtherCAT Technology Group. The first event was SPS Italia in Parma, where 

the ETG has been presenting the EtherCAT technology at its booth for 10 years. 

And already here it became clear what had been missing in the previous two 

years: Although a lot of information can be shared on online and one can also 

reach those who cannot come to the fair, a webinar cannot replace the direct 

exchange on site. The ETG team in Italy was surprised that even Glen Fry, 

Managing Director of ETG member company ESM Australia, used his European 

vacation to learn about the latest developments at the SPS fair and to refresh 

contact with ETG! It is a pity that his wife does not fully share his enthusiasm 

for EtherCAT and control technology...

ETG was again at Hannover Messe, which was postponed to the beginning of 

June: 48 co-exhibitors with more than 500 different EtherCAT products were 

represented at the joint booth. Although the strongly international event saw 

fewer attendees, largely due to the general travel restrictions, the number of 

visitors at the ETG booth was comparable to 2019. And the Hermes Award, 

one of the most highly endowed technology prizes in the world, presented at 

Hannover Messe, became an EtherCAT home game: Of the three nominated 

products, two were directly EtherCAT-based and the third – a connector system 

– was suitable for EtherCAT. 

At the Embedded World trade fair in Nuremberg, which was also postponed to 

June, there was again a real trade fair feeling: good attendance, many discus-

sions and great interest in EtherCAT also as an embedded bus system. The fair 

is a meeting point for developers, so the questions about EtherCAT are often 

very implementation specific. It is good that there are many technology experts 

in the ETG team who can meet the development engineers at eye level and 

support their projects.

The EtherCAT developer compatibility meetings – commonly called “Plug 

Fests” – had to be replaced by online interoperability test weeks in 2021. The 

format, which alternated a full week of webinars, expert meetings and remote 

test sessions, was extremely well received by ETG members. Nevertheless, the 

45 attendees at the first “real” Plug Fest since 2019 were happy to meet again 

“IRL” (in real life, that is). The European EtherCAT Plug Fest took place in early 

July, hosted this time by Weidmüller in Paderborn, Germany. Further Plug Fests 

are planned this year in the USA and Japan.

Full house at the ETG Member 

Meeting Korea

EtherCAT Technology Group:  
Europe and Asia are back!
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More information:
www.ethercat.org
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EtherCAT booth at  

Hannover Messe 2022

“Real” meetings also in Japan and Korea

After a two-year break, the annual ETG Member Meetings in Korea and Japan 

could again be held as in-person events. In Japan, participants reported taking 

a Shinkansen for the meeting for the first time in years. Also getting into the 

country continues to be challenging. The face-to-face meetings were very 

well received by members. the meetings were similarly well attended to their 

pre-pandemic counterparts. Members are informed about the work and results 

of the technical working groups, the development of the ETG, and global trends 

in industrial communications. In his presentation, Martin Rostan, Executive  

Director of ETG, emphasized the importance of continuity in the technological 

development of EtherCAT: The careful downward-compatible further devel-

opment of the technology leads to investment security and is an important 

contribution to the global success of the technology. EtherCAT is increasingly 

benefiting from the technology disruptions that others are bringing about with 

new versions, he added. Local ETG members presented exceptional EtherCAT 

applications, demonstrating the wide range of possibilities offered by EtherCAT.

Participants at this year’s  

European EtherCAT Plugfest  

in Paderborn, Germany
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Europe

Germany

ACHEMA

22 – 26 August 2022

Frankfurt am Main

www.achema.com

drinktec

12 – 16 September 2022

Munich

www.drinktec.com

AMB

13 – 17 September 2022

Stuttgart

www.messe-stuttgart.de/amb/en

Meorga MSR-Spezialmesse Ludwigshafen

14 September 2022

Ludwigshafen

www.meorga.de

FACHPACK

27 – 29 September 2022

Nuremberg

www.fachpack.de/en

WindEnergy Hamburg

27 – 30 September 2022

Hamburg

www.windenergyhamburg.com

Light + Building

02 – 06 October 2022

Frankfurt am Main

www.lightbuilding.de

Vision

04 – 06 October 2022

Stuttgart

www.messe-stuttgart.de/vision/en

FMB

12 – 14 October 2022

Bad Salzuflen

www.fmb-messe.de/en

Hydrogen Technology Expo

19 – 20 October 2022

Bremen

www.hydrogen-worldexpo.com

K

19 – 26 October 2022

Dusseldorf

www.k-online.de/en

EuroBLECH

25 – 28 October 2022

Hanover

www.euroblech.de/en

Meorga MSR-Spezialmesse Bochum

26 October 2022

Bochum

www.meorga.de

SPS

08 – 10 November 2022

Nuremberg

https://sps.mesago.com

Belgium

ABISS

06 October 2022

Kortrijk

www.abissummit.be/en

Czech Republic

MSV

04 – 07 October 2022

Brno

www.bvv.cz/de/msv/msv-2022

Denmark

Automatik

13 – 15 September 2022

Brøndby

www.automatikmesse.dk

FoodTech

01 – 03 November 2022

Herning

www.foodtech.dk

Finland

SähköTeleValoAv

07 – 09 September 2022

Jyväskylä

www.paviljonki.fi/messut/sahkomessut

Elintarviketeollisuus messut

14 – 15 September 2022

Tampere

www.elintarviketeollisuus.fi

Alihankinta

27 – 29 September 2022

Tampere

www.alihankinta.fi

FinnBuild

04 – 06 October 2022

Helsinki

https://finnbuild.messukeskus.com

ENERGIA 2022

25 – 27 October 2022

Tampere

https://energiamessut.expomark.fi

France

All4Pack

21 – 24 November 2022

Paris

www.all4pack.com

Lithuania

BALTTECHNIKA 2022

19 – 21 October 2022

Vilnius

www.litexpo.lt/en/events/balttechnika-2022

Norway

ONS

29 August – 01 September 2022

Stavanger

www.ons.no

Spain

Big Science Business Forum 

04 – 07 October 2022

Granada

www.bsbf2022.org

Farmaforum

05 – 06 October 2022

Madrid

www.farmaforum.es

Sweden

Scanautomatic 

18 – 20 October 2022

Gothenburg

www.scanautomatic.se

United Kingdom

PPMA Show

27 – 29 September 2022

Birmingham

www.ppmashow.co.uk

Asia

China

CWP

06 – 08 September 2022

Beijing

www.chinawind.org.cn

SCIIF

14 – 16 September 2022

Shenzhen

www.sciif.com

IAS

26 – 30 September 2022

Shanghai

www.industrial-automation-show.com

CBB

12 – 15 October 2022

Shanghai

www.chinabrew-beverage.com

CDIIF

19 – 21 October 2022

Chengdu

www.cdiif.com

Testing Expo China – Automotive

12 – 14 Dezember 2022

Shanghai

www.testing-expo.com/china

Trade shows  
until Q1 2023*

events      PC Control 03 | 2022
|
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India

Automation Expo

16 – 19 August 2022

Mumbai

www.automationindiaexpo.com

Indonesia

ALLPack Indonesia

12 – 15 October 2022

Jakarta

https://allpack-indonesia.com

Malaysia

IRGCE 2022

06 – 08 September 2022

Kuala Lumpur

www.margma.com.my

Singapore

BEX Asia

06 – 08 September 2022

Singapore

www.bex-asia.com

ITAP

18 – 20 October 2022

Singapore

www.industrial-transformation.com

OSEA

15 – 17 November 2022

Singapore

www.osea-asia.com

Taiwan

Automation Taipei

24 – 27 August 2022

Taipei

www.chanchao.com.tw/AutomationTaipei

SEMICON Taiwan

14 – 16 September 2022

Taipei

www.semicontaiwan.org

United Arab Emirates

ADIPEC

31 October – 03 November 2022

Abu Dhabi

www.adipec.com

North America

Canada

DEX Expo Hamilton

20 September 2022

Mount Hope, ON

www.dexexpo.com

ATX Montréal

09 – 10 November 2022

Montréal, QC

www.admmontreal.com

United States

Hannover Messe USA

12 – 17 September 2022

Chicago, IL

www.hannovermesseusa.com

The Battery Show

13 – 15 September 2022

Novi, MI

www.thebatteryshow.com

PACK EXPO

23 – 26 October 2022

Chicago, IL

www.packexpointernational.com

FABTECH

08 – 10 November 2022

Atlanta, GA

www.fabtechexpo.com

Oceania

New Zealand

FOODTECH PACKTECH

20 – 22 September 2022

Auckland

www.foodtechpacktech.co.nz

Q1 2023

Europe

Germany

ISH

13 – 17 March 2023

Frankfurt am Main

www.ish.messefrankfurt.com

embedded world

14 – 16 March 2023

Nuremberg

www.embedded-world.de

Tire Technology Expo

21 – 23 March 2023

Hanover

www.tiretechnology-expo.com

Austria

POWER-DAYS

08 – 10 March 2023

Salzburg

www.power-days.at

Belgium

M+R

22 – 23 March 2023

Antwerp

www.mr-expo.be

Finland

Verkostomessut

25 – 26 January 2023

Tampere

www.verkostomessut.fi/en

Spain

ISE

31 January – 03 February 2023

Barcelona

www.iseurope.org

More information:
www.beckhoff.com/trade_shows

Asia 

China

productronica China

22 – 24 March 2023

Shanghai

www.productronica-china.com

Republic of Korea

SEMICON Korea

01 – 03 February 2023

Seoul

www.semiconkorea.org

Smart Factory + Automation World

08 – 10 March 2023

Seoul

www.automationworld.co.kr

PC Control 03 | 2022       events
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The protection of  
employees, customers and  
visitors is our top priority; 

due to the COVID-19  
pandemic, below listed 
trade show dates are  

subject to change  
without notice. 

*
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