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Optimized interaction of control hardware and
nd software relocates
complex control loops into the central controller
oller

XFC: control technology
in the sub-100 μs range
Closing fast control loops with very fast reaction times in a centralized controller is a challenge even for the very latest controllers. A high speed fieldbus system and high performance hardware platform alone are not sufficient to accomplish this. To actually achieve genuine reaction times of significantly less than 100 μs, all software and hardware components employed must be
perfectly matched to one another. With its eXtreme Fast Control (XFC) technology, Beckhoff set this standard at an early stage.
TwinCAT 3.1, the latest software generation from Beckhoff, continues on this path even further by allowing 100 % utilization of
processor power. Through the intelligent use of processor cores for real-time applications, greater computing power is now available for applications equipped with multi-core PCs. TwinCAT recognizes CPU capacity not used by Windows and can integrate
each available core into the real-time system by configuration. This leads to optimized scalability and full utilization of system
resources for each application task and permits the assignment of complex control loops to the central controller without any
loss of performance for further real-time tasks.
Modern Ethernet-based fieldbus systems such as EtherCAT enable higher-level

The “reaction time” is defined as the time between the occurrence of an exter-

controllers to communicate with the connected components in the sub-100 μs

nal signal and the output of a reaction to an actuator. It contains the acquisition

range. Beckhoff has already presented cycle times of 12.5 μs at the Hannover

and conversion of a physical signal in the sensor, the time taken to communicate

Messe 2012 and a further reduction is theoretically possible. XFC technology

with the controller, the processing within the controller, the time required for

from Beckhoff is the “missing link” to successfully achieve reaction times sig-

transmission to the actuator and the conversion into a physical signal. The reac-

nificantly under 100 μs and serves as the foundation to take full advantage of

tion time is crucial for the efficiency of many control processes: the shorter it

a fast fieldbus and high performance control components.

is, the faster the controller can react to deviations from the desired condition.

Reaction time and time control
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Control loops in automation technology that require very fast reactions are

Time-controlled double transmit mode

therefore closed locally by special devices and not in the higher-level controller.

By means of separating the input and output communication, it is possible to

Typical examples are drive amplifiers, which close the current control loop, the

calculate and implement the optimum time for each corresponding transmis-

velocity control loop and often the position control loop directly in the drive am-

sion time. Strict time control of communication permits temporally optimized

plifier and only receive the set position from the higher-level controller. Granted,

dispatching of the input and output telegrams and the setting of Distributed

this is a practical solution for many applications. However, such decentralized

Clocks in the sensors and actuators to match it.

controllers frequently must adjust up to 100 parameters to the specific task.
A further important property of EtherCAT – the parallel operation of different
If the controlled system becomes more complex and depends on many influ-

communication cycles and cycle times on a single system – should also be

encing factors that are not available at the local device, central regulation by a

retained. Apart from the extremely fast control, it should also be possible to ex-

powerful central controller is more efficient. All information is simultaneously

change other signals in “more normal” cycle times on the same EtherCAT node.

available to it, and states that possibly originate from other control loops or

The remaining bandwidth can therefore be used efficiently in order to cover the

are detected by other sensors can also be taken into consideration. A further

communication needs of other tasks in the controller.

Cycle time
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Reaction time versus cycle time

important advantage of a central controller is the possibility to adapt the con-

In the configuration phase, the TwinCAT system configurator calculates the

trol algorithm to each specific application – directly by the user in a familiar

precise transmission times of all EtherCAT telegrams for a period that equates

programming environment and language. However, the advantages of this ap-

to the lowest common multiple of all cycle times involved and transfers this

proach are usually lost again if the central controller has a significantly slower

table to the EtherCAT master. Following this period the process repeats itself,

reaction time due to the additional required communication.

so that the table can be continually processed by the master. The master can
then independently fill remaining temporal gaps in the table with acyclic com-

Fieldbus communication

munication requirements – e.g. with parameter data via CoE (CAN Application

An essential prerequisite for the shortest possible reaction time of a distributed

Protocol over EtherCAT).

control system is fast and deterministic communication. EtherCAT offers a very
good basis for this with its efficient transmission and the Distributed Clocks

Strict time control is, however, not easy to achieve. A great advantage of

feature in particular. The transformation of input signals must be initiated in

EtherCAT, which allows the master operation on commercially available pro-

such a way that the result is ready and has arrived at the controller directly

cessors (Commercial Off-the-Shelf, or COTS for short) and Ethernet controllers

before the next communication cycle. The output communication cycle should

(MAC), opposes the demanded determinism to a certain extent. An all-software

then be initiated directly following the calculation of the set values so that the

solution is insufficient, since the running time of the code to be executed cannot

values have just arrived in the actuator when their conversion is due. For the

be fully predicted. Apart from the obvious influence of the conditional execution

output data, the applicable criterion is that they are sent “early enough;” the

of the software created by the user, the processing time is additionally subject

input data, however, may not be communicated “too early,” otherwise, their

to fluctuations that depend on the processor architecture. Since these are not

conversion will not be completed. In order to initiate the common communica-

negligible, they will be dealt with in particular once again below.

tion cycle for inputs and outputs at the end of the control cycle, the standard
mode of operation of an EtherCAT Master is not sufficient, since valuable time

The support of the subordinate Ethernet hardware, which dispatches the indi-

would elapse unused.

vidual telegrams at precisely calculated times, is crucial for adherence to the
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telegram transmission times. Since this problem also plays a role outside of au-

Due to the widespread use of main memory and processor cache (here: Last

tomation technology, widely available hardware can still be used. The first MACs

Level Cache), however, today’s multi-core systems are subject to the limitation

with time-controlled transmission queues have already been brought onto the

that cores can mutually affect each other. Under certain circumstances this may

market by major manufacturers and this property seems to be included in many

have an effect on the processing times of the code in the real-time environment,

newer MACs. The Ethernet MACs employed from the Beckhoff CX Embedded

which must be taken into consideration when configuring the cycle times of

PC series, as well as the external CU2508 as an Ethernet port multiplier provide

real-time tasks in the sub-100 μs range. TwinCAT provides suitable measure-

hardware support for time-controlled transmission and can therefore be used

ment tools to evaluate the respective system behaviors.

for this specific application.
The common use of system resources by CPU cores can also be disadvantageous
in non-real-time applications. CMP systems were originally designed for highperformance processing by means of the optimal use of all system resources
Multi-core CPU

by multi-threading single applications. Due to the available computing perfor-

Core 0

Core 1

Core 2

Core 3

mance, however, they can also run several operating systems on one computer

Windows

TwinCAT
shared
w/ Windows

TwinCAT
exclusive

TwinCAT
exclusive

in parallel with the aid of virtualization technologies. Mutual interference may

Apps

problem, new hardware and software solutions for processors and operating
systems were and are being developed and implemented by the manufactur-

Drivers
L2 Cache

under certain circumstances be disruptive here. In order to find a remedy for this

L2 Cache

Last Level Cache (LLC) shared

L2 Cache

L2 Cache

QoS Cache

System Memory
Exclusive CPU cores for TwinCAT real-time tasks

ers of the processors and operating systems. The decisive system properties to
measure the performance of a computer are above all the size of the processor
cache and the bandwidth of the main memory bus (in addition to the clock
frequency of the processor core).
A software solution to optimize cache usage is the so-called “Cache Coloring”
or “Page Coloring” tool. Here, the virtual memory management of the CPU generates a contiguous memory from the point of view of the cache, allowing more
efficient use of the available capacity. This function is implemented, for example,

Modern processors can be a blessing and

in the dynamic memory management of an operating system or is contained in

a curse for fast control tasks

the virtual memory management of a hypervisor.

PC control technology benefits from rapid technical progress in the IT and
computer science worlds. However, this progress is not a gift which is “ready for

Of particular interest for the prioritization of applications running in parallel is

use” without some effort: technical extensions must be made in hardware and

a “Last Level Cache” that offers a QoS function (Quality of Service). Using this

software in order to properly use it in the world of automation. The real-time

hardware property, cache areas can be reserved for high-priority applications or

extension for Windows in TwinCAT and the use of Ethernet as a fieldbus in the

the cache size can be limited for low-priority applications. Currently, the ultimate

form of EtherCAT strike the ideal balance for this.

resource in scalability and resource allocation in SMP systems (Symmetric Multiprocessing) is a “genuine” multiprocessor system in NUMA architecture (Non

Due to physical limits, the development of processors for increasing the

Uniform Memory Access). Not only does each processor have its own “Last Level

computing power has shifted from continuously increasing clock frequencies

Cache” here, but also its own local main memory where all processors have a

to a multiplication of the number of computing cores per chip. We speak

common address space and are connected to one another by a bus. However,

here of “chip multiprocessing” (CMP). In addition to dual core CPUs, four-

this is also the most complex and thus the most expensive of all solutions.

core or eight-core units are also available today at a reasonable price. This
development very much benefits software-based automation solutions such

From version 3.1 on, TwinCAT offers the possibility to use processors or proces-

as TwinCAT 3, because they are able to distribute individual tasks depending

sor cores of a PC system exclusively for real-time applications. TwinCAT recog-

on the number of available CPU cores. This means that major functions such

nizes CPUs not used by Windows and can integrate them into the real-time

as HMI, PLC control, PLC runtime and NC can be distributed to dedicated

system by configuration. For TwinCAT and its real-time applications, such as

cores with less effort than ever today. TwinCAT 3 facilitates the utilization

PLC and Motion Control, this takes place completely transparently, while the

of multi-core systems through corresponding configuration and diagnostics

selected CPU is “invisible” to Windows. TwinCAT configures the real-time CPUs

tools. For example, the TwinCAT System Manager enables monitoring of

in such a way that the total address space is visible from the real-time CPUs but,

real-time task runtimes and the manual configuration of priorities or task

conversely, private memory areas can be “hidden” from Windows. Virtualization

sequences. Tasks can be allocated statically to a particular core via configu-

functions have been consciously dispensed with for the implementation of this

rable core affinities.

functionality in order to avoid an additional software layer, which could possibly
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Author: Ramon Barth,

Manager Software

Manager Software

Development System,

Development System,

CNC and I/O, Beckhoff

HMI and Real-Time, Beckhoff

lead to performance losses or latency times. This function can be used in all

Conclusions

Windows versions starting from Windows XP SP2.

The relocation of fast control loops with very short reaction times into the central controller represents a challenge even to modern communication systems

The advantages of this new TwinCAT property are obvious: primarily, the real-

and control hardware. TwinCAT, the control software that can run on general-

time applications are allotted more computing power, since the processor core

purpose PC hardware, and EtherCAT, the high-speed communication system

concerned can be used by up to 100 %. Local resources of a core, e.g. the

based on standard Ethernet MACs, form the basis of the solution. However,

“Second Level Cache” or the memory of a NUMA architecture can be clearly

it is only the optimum interaction between software and hardware and the

assigned to the real-time part of the software. In addition, the static configura-

optimum utilization of the latest hardware properties by TwinCAT 3 that create

tion of QoS caches of future processors is simplified. Based on the hardware

the necessary conditions for the reliable, deterministic operation of extremely

properties described above, this solution permits the optimum scaling and usage

fast control loops in a centralized controller. For the user the advantages include

of system resources for the respective application purpose. Cycle times as low

new possibilities to design advanced controller architectures in-house, to access

as those in the 10-microsecond range illustrate the possibilities of technologies

considerably more information, to use a familiar development environment and

available today for users of TwinCAT and EtherCAT.

– last, but not least – to reduce hardware costs.

Release of TwinCAT 3.1
With the release of TwinCAT Version 3.1 at Hannover Messe 2013, users
now have the new “exclusive real-time cores” feature at their disposal.
The time-controlled double transmit mode will be available as an update
to TwinCAT 3.1 by the middle of the year. As a result, the cycle times
and performance values described in this paper can be achieved on
multiprocessor systems. The first systems with QoS cache will be available towards the end of 2013.

Further Information:
www.beckhoff.com/XFC
www.beckhoff.com/TwinCAT3
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TwinCAT 3.1 delivers
exciting new features for
eXtended Automation
The integration of TwinCAT into Visual Studio® connects the realm of proven Beckhoff
automation technologies with Microsoft’s standard development environment for software.
In this way, two worlds grow together: IT and automation technology programmed using one
Visual Studio® platform, running on one PC, with different programming languages, all with
highly deterministic execution of projects on a multi-core PC. The integration of TwinCAT into
Visual Studio® offers the optional possibility to use source code control procedures familiar to
IT experts for automation technology as well. Automatic code generation with the TwinCAT
automation interface has been significantly extended once again in TwinCAT 3.1. In addition,
the TwinCAT 3.1 runtime can reserve individual cores of multi-core processors exclusively for
the execution of TwinCAT tasks.

Support for the new Visual Studio® 2012

Author: Dr. Josef Papenfort,
TwinCAT Product Manager, Beckhoff

Initially the differences can be displayed in the project tree, the so-called Solu-

TwinCAT 3 was introduced to the market with Visual Studio® 2010; version
®

tion Tree. It is possible to view here at a glance which nodes have been modified.

3.1 can also be used in the current release of Visual Studio 2012. TwinCAT

If a difference is detected, further details can be made visible by a double click.

integrates itself automatically into the existing Visual Studio®. If none exists,

The comparisons are available in languages that correspond to the different PLC

the free Visual Studio® shell is installed and the TwinCAT 3 components are in-

programming languages.

tegrated into this shell. If several Visual Studio® versions exist on a PC, TwinCAT
integrates itself into all existing and supported versions.

In order to effectively use source code control tools, all programs and all
configurations must be available in a readable form – i.e. not as binary files.

Improved support for source code control tools

In the TwinCAT 3.1 system, therefore, programs such as PLC function blocks

Source code control tools can be used for different application cases. Apart

and configurations are kept in XML files that can be saved easily in the source

from saving and backing up source code, their main use is no doubt for revision

code database. The PLCopen XML format was relied upon for the PLC function

control. Each programmer who, for example, modifies a PLC function block, must

blocks, data structures and task configurations. In comparison with the previ-

“check this in” in the source code administration. The change is thus perma-

ous ASCII format, this results in a significant advantage. Whereas standardized

nently saved. It is known at all times who created or modified each version of

export formats exist only for ST, IL and SFC in the IEC 61131-3 standard, XML

this function block as well as when and why. Appropriate comparison tools are

files can be exported and imported for all languages and for the complete PLC

available in TwinCAT 3.1 for displaying the differences between the versions.

configuration in PLCopen XML. TwinCAT 3 uses this standard. Apart from the

10 products
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TwinCAT 3.1 integrates into Visual Studio® 2012

Comparison of various versions of function blocks that are saved
in the Team Foundation Server

PLC data, all Motion Control and fieldbus configuration data are also saved in

it is now possible to generate and compile PLC and C++ code automatically.

XML. Naturally, C and C++ files continue to be saved in the native ASCII format.

Matlab®/Simulink® modules can be added automatically to a project and configured. All of this is possible without human intervention.

In principle, a whole series of plug-ins for various source code control tools are
available for Visual Studio®. The most important are Microsoft Team Foundation

The Automation Interface can be used by different script languages such as

Server (TFS) and Subversion. Both are fully supported by TwinCAT.

IronPhyton and Powershell and linked into a C++ or .NET application. Consequently, the Automation Interface can also deal with a source code control tool.

Automatic code generation with the
TwinCAT Automation Interface

Support for different platforms

It is clear that engineering costs are increasing considerably. Manual work and

The TwinCAT system is conceived in such a way that different automation plat-

the errors associated with it can be reduced by complete or partial automatic

forms are supported: I/O, PLC and Motion Control are executable on different

code generation. One example of this is the possibility to accept configuration

processors and on different operating systems without the programmer having

data from an electro-CAD. After all, the controllers, axes and I/Os are already

to adapt the software. The problem is solved by having different code genera-

created in electro-CAD. These configuration data can be re-used automatically

tors for the various platforms. TwinCAT version 3.1 supports the runtimes for

in a TwinCAT configuration.

64-bit operating systems and for CE platforms with x86 processors. TwinCAT can
also be operated with the engineering tools and runtime on the new Microsoft

In TwinCAT these automated configuration settings are made via the TwinCAT

Windows 8 operating system. What is new in TwinCAT 3.1 is the possibility to

Automation Interface. This interface, which is already familiar from TwinCAT 2

reserve individual cores of a multi-core processor exclusively for TwinCAT so that

and is frequently used, has been greatly expanded in TwinCAT 3.1. For instance,

they are no longer available to the “normal” Windows operating system. This

PC Control 01 | 2013
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Integration of Scope Configuration and View

Matlab®/Simulink® connector

feature, known as “CPU Isolation,” gives the full performance of the reserved

Where support for Matlab®/Simulink® is concerned, a Simulink® block is avail-

cores exclusively to TwinCAT.

able in the “TwinCAT interface for Matlab®/Simulink®” that establishes an ADS
connection to real-time variables. This allows direct access from Simulink® to
®

Integration of further tools into the Visual Studio Framework

variables, for example from the I/O area or the PLC, via a convenient configura-

A consistent step toward simplifying configuration is the integration of further

tion. In hardware-in-the-loop, this means variables from the fieldbus can be

configurators into Visual Studio®. These include the tried-and-tested TwinCAT

transported directly into Simulink® and used further. If, for example, variables of

Scope. The scope configuration is a self-contained project and thus part of the

a PLC are directly exchanged with variables of a simulation in Simulink®, then

solution. Using it, configuration data can be simply embedded into the source

this is called “software-in-the-loop.”

code administration. Variables can be added directly to channels of a scope by
drag and drop. It is also possible to display the variables in the monitoring window of the PLC and in parallel as a graph on the scope. This simplifies debugging
and reduces engineering costs.
Functions extend the functionality of TwinCAT 3.1
With the introduction of TwinCAT 3.1, Scope is also available in a professional
version. Here, a configuration and display tool as well as an extended server are
available for extended functionalities in addition to the tools provided in the
free basic version. Long-term recordings, improved triggering and the possibility
to use the scope for .NET control in one’s own applications are all achievable.

Further Information:
www.beckhoff.com/TwinCAT3
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Beckhoff Drive Technology: With Class I certificate up to “Clean-in-Place”

AM8800 stainless steel servomotors
fulfill demanding requirements of EHEDG

With the AM8800 series Beckhoff offers a complete stainless steel servomotor series in “Hygienic Design” for particularly
harsh environmental conditions and applications in the food, beverage and pharmaceutical industries. The servomotors are
not only equipped with FDA-compliant materials; they are now also certified with regard to design and materials in accordance with the rigorous requirements of the EHEDG (European Hygienic Engineering & Design Group).
In the food processing industry there are special requirements with respect

laser-applied type label prevent build-up of residue. In addition, a special

to the design and materials of the components installed on machines.

EHEDG-listed cable gland has been developed for the servomotors, which

The usable materials are listed in the FDA guidelines (US Food and Drug

are manufactured as standard with IP 69K protection.

Administration) according to their suitability, but there are no stipulations
regarding their shape. As a result, the EHEDG applies these types of design

The high-performance AM8800 servomotors are offered as a fully scalable

guidelines. The agency’s goal is for the industry’s machines and their cor-

series, with standstill torques from 0.85 to 16.6 Nm. The speed range ex-

responding components to be easy to clean while offering the least possible

tends up to 3000 rpm. All AM8800 servomotors are UL and cUL certified. The

surface area for bacteria and germs to grow.

motors are available with the innovative One Cable Technology (OCT) from
Beckhoff, which combines the power and feedback systems in a standard

The AM8800 servomotors have a fully “Hygienic Design” and, in addition

PUR cable, thus reducing the cleaning effort and wiring costs, since only half

to the FDA-compliant stainless steel housing in AISI 316L, they are also

the typical number of cables are required. The connections are fed out of the

certified in accordance with the demanding EHEDG Class I. This means

critical section and wired directly in the control cabinet. With the AG2800

the motors are much easier to clean and decontaminate, without having

Beckhoff also offers stainless steel planetary gear units that pair perfectly

to dismantle any parts. This also means that the drives are suitable for the

with the AM8800 series servomotors.

CIP method (Clean-in-Place) of stationary cleaning, which is frequently
employed in the beverage industry. Important structural features of the
AM8800 servomotors are the EHEDG-compliant arrangement of the sealing
levels as well as the mounting flange with additional PTFE seal in “Hygienic
Design”. Surfaces with a minimum number of visible screw fittings and the

Further Information:
www.beckhoff.com/AM8000
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I/O system: Local energy distribution concept
for IP 67 systems

EtherCAT power box delivers higher,
better monitored power in the field
The new EP9214 power distributor box enables the local distribution and switching off of the power supply, providing the
ability to exceed the power limitation specified by typical M8 plug connectors. This innovative I/O solution also provides
complete diagnostics and control functionality for up to eight 24 V DC branch circuits per power box.
The IP 67-rated EtherCAT Box I/O modules typically use M8 plug connectors

Wiring in the field using the power distributor box is significantly simpler

for supplying power, which according to the plug connector standard are

and less expensive than equipping the system with additional terminal

only suitable for a maximum amperage of 4 A. Therefore, it may not be pos-

boxes with fuses.

sible to simply loop the supply through when modules have a large number
of outputs. A further limitation concerns the cables: the M8 plug connectors

The diagnostic and control functions of the EP9214 provide additional ben-

can only be used up to a maximum cable cross-section of 0.34 mm2. If

efits. Apart from monitoring the input current, the currents in the control

the cables from the control cabinet to the machine are long, an excessive

channel and the peripheral voltage channel are also monitored separately.

voltage drop can occur at higher currents. As a result, the 24 V DC voltage

In addition, the monitoring, limitation and, if necessary, the switching off of

(±15/20 %) can no longer be maintained and the modules or connected

the power supply is possible for both channels. The EP9214 power box can

sensors/actuators may no longer work properly.

be fully controlled via the EtherCAT network and the current diagnostics
can be carried out conveniently via the controller. The eight 24 V DC voltage

The EP9214 power box is the ideal solution for these challenges. Equipped

circuits can also be separately switched on or off directly via EtherCAT in

with 7/8-inch plug connectors, it maintains a total current of 16 A for each

order to increase the energy efficiency of the plant.

2

control and peripheral voltage with cable cross-sections of 1.5 and 2.5 mm .
Even considerably higher starting currents are briefly permissible at the outputs, so that a trouble-free start-up of the connected devices is guaranteed.

Further Information:
www.beckhoff.com/EP9214
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Scope of building automation functionality increased:
Beckhoff controller features new BACnet objects and services

Updated TwinCAT BACnet/IP software
fully supports Revision 12
The TwinCAT BACnet/IP software supplement from Beckhoff is now available with Revision 12 in addition to the version
certified in accordance with the worldwide BACnet standard ISO 16484-5:2010. The implementation of extended alarm and
event services, additional object types and improved device management as well as the increased performance of TwinCAT
BACnet/IP offer a series of advantages for building automation. With a large range of BACnet controllers, Beckhoff provides
solutions that are precisely scalable in terms of performance for all applications.
Extensions to alarm and event management

New BACnet object types

The implementation of Revision 12 in TwinCAT BACnet/IP encompasses

Furthermore, the implementation of Revision 12 provides additional

numerous extensions for alarm and event services: For instance, access

BACnet object types: the Accumulator object type permits the display of

to GetAlarmSummary, GetEventInformation and GetEnrollmentSummary

counter data; PulseConvertor objects serve to count and represent counting

offers the possibility to display BACnet objects with an active event state

pulses; Averaging objects can prepare statistical data from other BACnet

and to sort or filter them according to various criteria. Incoming alarm,

properties. With full support for StructuredView objects, BACnet clients can

event or change messages are clearly displayed and confirmed via the new

also be displayed hierarchically. An integrated configuration tool is avail-

notification monitor (AcknowledgeAlarm). The rules for triggering alarm

able in the TwinCAT System Manager which permits systematic access to

and event messages – including those dynamically generated at runtime

BACnet clients. The properties of remote BACnet objects can be read and

– can be defined by means of the newly implemented EventEnrollment

written by PLC programs. Clearly integrated via folder trees, the program-

object type.

ming is simplified. Pre-defined function blocks from the TwinCAT BACnet

Notification monitor: clear display and management of alarm,

Structured configuration of BACnet server

event and change messages

and client objects
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library can also be used in the PLC program for BACnet servers. BACnet

tion from Beckhoff BACnet clients can be read via BACnet and displayed

objects are automatically created in the TwinCAT System Manager, BACnet

in the System Manager. In addition, precise information now exists for the

properties are initialized and links to PLC variables are established with

communication state of individually configured BACnet clients.

PLC automapping.

Structured configuration of BACnet server and client objects

Clear diagnosis of BACnet communication

Optimized device management

The optimization of the execution performance of TwinCAT BACnet/IP,

The TwinCAT BACnet/IP supplement now includes new features in terms of

together with the extraordinary scalability of the Beckhoff BACnet control-

device management. For instance, the BACnet backup and restore of device

lers – from the inexpensive CX8091 and CX9020 Embedded PC series to

configurations can be realized via the TwinCAT System Manager. Files can

larger controllers for processing several thousand data points – continues

be read and written via BACnet services and device restarts can be initiated

to enhance the portfolio of solutions for BACnet users. Apart from change

easily. Both programming interfaces (ADS) and convenient graphic user

notifications (COV), the network-optimized use of the ReadPropertyMultiple

interfaces are available for this.

service is also available now for the transmission of client data. Devices that
do not support change messages can be integrated efficiently by summariz-

Improvements in detail

ing large amounts of property data in one message.

Numerous additional improvements can be found in the details of this
TwinCAT supplement update. For instance, the UDP port for the BACnet/IP

Author: Dr. Andreas Rasche, Software Engineering, Beckhoff

communication is configurable. Beckhoff supports additional coding types
in the processing of character strings; information about device restarts is
available to management applications via RestartNotifications. There are
also new configuration wizards for TwinCAT BACnet/IP that facilitate the
improved handling of BACnet. The scaling factors for analog objects can
be calculated or message receivers can be supplemented. There are also
extensions to the comprehensive diagnostics options: diagnostic informa-

Further Information:
www.beckhoff.com/BACnet
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The installation, which consists of two
contiguous fields of 608 droplets each,
extends over a total area of more than
75 square meters and plays over a room
height of over 7.3 meters.

Changi Airport, Singapore: EtherCAT synchronizes the movement of 1,216 servo axes

”Kinetic Rain“
A perfect symbiosis of
technology and art
What is probably the world’s largest kinetic sculpture was realized in “Kinetic Rain” at
Changi Airport in Singapore. The artistic concept of the installation and the calculatory
design of the choreography originate from the Berlin-based Art+Com AG. In allusion to
the tropical rain, the installation consists of 1,216 brilliantly sparkling, copper-plated aluminium droplets. These are suspended from the ceiling on thin steel wires and each one
is moved by a small servomotor. During a 15-minute show, the droplets are formed into
different pictures connected with the subject of flying. MKT AG, experts in kinetic installations, took care of the complete technical implementation of “Kinetic Rain”, including
the software. The challenge of moving 1,216 servo axes synchronously was solved on the
basis of EtherCAT, TwinCAT and the compact Servo Drives in Bus Terminal format.

weitere Infos unter:
www.lorem.de/ipsum
www.lorem.de/ipsum
www.beckhoff.de/produkte
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Changi Airport Group Pte Ltd.
The Changi Airport Group (CAG) Singapore was founded on 16 June 2009.
As the administrative company of Changi Airport it is essentially responsible
for the operation and management of the airport, its development as an air
traffic hub, commercial activities and airport emergency services. The airport
registered over 46 million passenger movements in 2011. As part of the
modernization of the check-in hall, the CAG invested in a kinetic sculpture:
with its allusion to the tropical rain, “Kinetic Rain” is an homage to the
During a 15-minute show, the 1,216 droplets are formed into sixteen

tropical city of Singapore.

© Changi Airport Group Singapore

different pictures connected with the subject of flying.

Air passengers and airport visitors who enter Terminal One at Changi Airport in

stallations, received support from Beckhoff during the programming and imple-

Singapore are stopped in their tracks by a kinetic sculpture, “Kinetic Rain”, as

mentation of the control system. “In ‘Kinetic Rain’ we have realized the most

they make their way through the modernized check-in hall. “The harmonious

sophisticated project of this type to date,” says Axel Haschkamp, Director of

interaction of more than a thousand droplets also symbolizes the many people

MKT AG: “More than 2,000 engineer hours flowed into this project. Particularly

at the airport who ensure day after day that passengers and visitors to Changi

challenging was not least the transport of the fully pre-assembled installation

Airport are positively surprised and have fond memories of it,” says Yeo Kia Thye,

weighing 30 tonnes to Singapore.”

Vice-Director of Airport Operations at the Changi Airport Group.
The demands on the control of “Kinetic Rain” are extraordinarily high, with
The installation, which consists of two contiguous fields of 608 droplets each,

the precise movement of 1,216 axes. In addition to that, the project demanded

extends over a total area of more than 75 square meters and plays over a room

high availability, compact design of the components and the replacement of

height of over 7.3 meters. The artistic concept for this unusual space installa-

components without addressing. “One of the paramount specifications of our

tion comes from the Berlin agency Art+Com. The technical implementation of

customer, Changi Airport, was that the system must run 24 hours a day. Even if

the overall project and the programming was accomplished by MKT AG from

an individual axis were to fail, the show must go on,” adds Peter Haschkamp,

Olching, near Munich, Germany. The company, which specializes in kinetic in-

likewise director of MKT.
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Due to its very flat design, the C6525 Industrial PC is ideally
suited to installation in cramped spatial conditions. Thanks to
an optional SSD storage medium and passive cooling technology, the C6525 does not contain any rotary components.

In the Beckhoff servo terminals, which fit seamlessly into
the EtherCAT terminal row, and the AM3121 compact servomotors, MKT found a compact drive solution that fits perfectly
into the tight installation space in the ceiling of the airport
terminal building.

How do you control 1,216 axes synchronously?
“The synchronous movement of 1,216 axes is one of the absolute highlights of
this project,” stresses Raphik Shahmirian from Sales at the Beckhoff office in
Munich, who attended to the technical implementation of “Kinetic Rain” in close
co-operation with MKT. Beyond that, high requirements had to be met where
the dynamics, precision and speed of the motion sequences were concerned.
The droplets move with a speed of 1.5 m/s and an acceleration of 1.4 m/s². The
movement must be dynamic, but at the same time flowing and absolutely free
of jerks. MKT found the solution to this task in the PC- and EtherCAT-based
Beckhoff control platform with compact Servo Drive Technology.
A central C6525 Industrial PC is responsible for the control. It communicates by
TwinCAT ADS with the special GUI computer from MKT. At the same time, the
PC centrally controls the 1,216 axes via TwinCAT NC PTP and acts as the master.
Via the TwinCAT cam table function the master PC coordinates the distribution
of the position data to the six slave PCs, to each of which 192 or 208 axes are
assigned, and ensures the synchronicity of all axes according to a master axis as
reference (see diagram page 20). Communication takes place in real-time over
EtherCAT up to the drives.
The GUI computer from MKT serves for visualization, but also contains the show
in the form of a table containing the position data for each droplet at time intervals of 200 ms. This corresponds to five pictures per second. A flowing movement perceptible by the human eye without jerks is possible only through the
interpolation in TwinCAT NC PTP. Here, 100 intermediate positions are calculated
for each droplet using a spline algorithm in a 2 ms NC task. These calculations
take place on each slave PC for the local axes assigned to it.
The artistic intention to have the synchronous movements of the droplets
run like a kind of 3-D film is possible only through the use of EtherCAT and
TwinCAT NC PTP. While the master keeps all the axes synchronous to one other,
the slave PCs calculate the positions of the axes assigned to them every 2 ms
and communicate them over EtherCAT in real-time to the Servo Drives.
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A Beckhoff C6525 Industrial PC with the TwinCAT NC PTP automation software is responsible
for the central control of the 1,216 axes. Communication with the GUI computer from MKT
takes place via ADS. The C6525 acts as the master and coordinates the distribution of the
Ethernet / ADS

position data to the six slave PCs, to each of which 192 or 208 axes are assigned. According to
a master axis as reference it ensures the synchronicity of all axes. Communication takes place
in real-time over EtherCAT up to the drives.

MKT PC for GUI
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MKT AG
A particular challenge was not least to install

Based in Olching, Germany, MKT AG has been conceiving, developing and realizing

the completely pre-assembled installation

unique exhibits and kinetic installations for trade shows, events, museums and show-

weighing 30 tonnes into the existing building.

rooms for over 30 years. Its clients include not only artistic and cultural institutions,
but also renowned industrial companies and service providers. MKT focuses on stateof-the-art technologies, interaction and stringent design.

Peter Haschkamp and Axel Haschkamp (right) of the
management board of the MKT AG Fine Exhibition Engineering

Compact servo drive in a 12 mm terminal
The movement of the individual axes is extremely precise and lies in the range of
1 mm for an overall length of 7.6 m. The maximum offset between two droplets
is 0.25 mm. Each droplet is controlled via an EL7201 EtherCAT servomotor terminal and a servomotor of the type AM3121. “In the servo terminals, which fit
seamlessly into the EtherCAT terminal row, we found an extremely compact solution that fits the structural conditions perfectly, with limited installation space
in the ceiling of the building,” stresses Peter Haschkamp. In addition, servo drive
technology offers dynamic advantages and allows flowing transitions.
Modularity of the controller simplifies commissioning
“Important for us was also the modularity of the control solution and the fact
that an individual axis can be exchanged without addressing. That made partial
commissioning possible, for example; i.e. we were able to work in parallel on
software, hardware and the mechanism, allowing us to keep within the narrow

ART+COM

timeframe that we had for this project,” emphasizes Peter Haschkamp. With

ART+COM AG, based in Berlin, Germany, takes new paths in spatial design. In co-

TwinCAT NC PTP it is additionally possible to “jog” the whole show, i.e. one can

operation with media designers, media artists, IT developers, technologists, pro-

fast forward and rewind like a film. That very much simplified the commissioning

grammers, communication and product designers, scientists, engineers and project

for MKT. If an individual passage of the sequence was not yet 100 % satisfac-

managers, the creative and technological possibilities of the computer medium are

tory, the engineers from MKT could repeat it continuously. A big advantage, as

researched and put into practice in artistic installations. In the course of the renova-

Peter Haschkamp stresses: “With other solutions this is not possible and you

tion of Terminal 1 at Singapore Airport, ART+COM was commissioned by the Changi

are forced to continually start the show from the beginning each time until you

Airport Group Singapore to design an expansive installation. The goal was to develop

reach the desired position, which is very time consuming.”

an identity-defining and contemplative moment for the check-in hall that would contrast the hectic travel atmosphere.

In contrast to comparable kinetic sculptures realized by MKT in the past over
decentralized hardware controllers, “Kinetic Rain” is controlled via a central
PC and software and transmitted over EtherCAT. The cam table function, which
MKT accommodated locally in the drive amplifier in earlier control solutions, is
now executed by the software. In this way, the position data can be managed
centrally and distributed in real-time to the axes over EtherCAT.
Important for MKT in choosing Beckhoff as partner was also the global positioning of the company. This way, Beckhoff was able not only to accompany
and support the project with experts from the company’s headquarters in Verl,
Germany. The end customer is also assured of on-site support and service by the
Beckhoff subsidiary in Singapore.

Further Information:
www.changiairportgroup.com
www.mkt-ag.de
www.artcom.de
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Automotive industry: Perfect communication between control and MES system ensures
premium quality and safety standards

Assembly line produces
more than 1 million electronic
parking brakes per year
In cars, conventional hand brakes are increasingly replaced by electronic parking brakes (EPB).
EPBs automatically apply the brake during parking and release it during hill starts while automatically adjusting the cable. The company Küster Automotive Control Systems GmbH (ACS) is part of
the Küster Group and one of Europe’s market leaders among EPB suppliers. In 2011 the company
reported production of more than 1.2 million EPBs. The four assembly lines on which the EPBs are
produced are fully automated with Beckhoff technology. Technological highlights include integrated, database-guided process monitoring and electronic calibration of the EPBs.

6-axis articulated robot during assembly of the
housing cover. Before this, all components within
the EPB are assembled.
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Küster technology is used in millions of cars from a wide range of manufacturers.
Küster components include mechanical or electronic parking brakes, window
regulators, complete door systems as well as acoustic and exhaust dampers.
Küster Automotive Control Systems GmbH (ACS), one of five Küster Group
companies, is based in Ehringshausen, Germany, and produces electronic parking brakes for different European car manufacturers. Küster ACS has been using
Beckhoff technology for controlling its production facilities since 2003. Today,
PC-based automation technology from Beckhoff is a mainstay for large control
systems at Küster ACS.
Meticulous documentation of production, testing and
calibration processes
Unsurprisingly, the requirements for control and monitoring of EPB production
are complex. On the one hand the production is subject to strong price pressures, which means that the assembly processes must be efficient and highly
automated as basic requirements. On the other hand EPBs are safety-relevant
vehicle components which are subject to strict testing and documentation
requirements. An additional complication arises from the fact that an EPB is
equipped with a dedicated electronic system, which subsequently communicates with the vehicle and therefore must be calibrated for different operating
states (inclination angles, braking curves, etc.). During all production stages,
including material delivery, the different manufacturing steps, calibration,
function tests and shipping, the control and testing units of the production
line all communicate with the central database via the C6140 Industrial PC
from Beckhoff. The Industrial PC acts as a coupling system by automatically

Electronic parking brake (EPB) with an original rear car axle. The image shows the

collecting the data from all system components and transferring them to the

cable route, including the brake cables at the brake caliper.

server in bundled form. The communication between the coupling system and
the assembly stations takes place via TwinCAT ADS. The C6140 also deals with
remote maintenance and diagnostics. The database grants approvals for all

high speeds: depending on the scope, the response times for database queries

control commands and meticulously documents the whole production and

in the control modules are around 100 ms per query on average. With annual

calibration process and the subsequent function test. Each individual EPB is

production of 1.2 million EPBs, as was the case in 2011, around 130 GB of

100 % tested. “Therein lies the difference between ‘normal’ production, in

table data are generated.

which the parts are assembled and delivered based on a production plan. At
Küster the finished product – the EPB – is measured, and correction values are

Control of the EPB production, the calibration and the test rigs is almost ex-

applied as required,” said Oliver Barwitzki, a member of the Beckhoff sales

clusively (98 %) handled by automation technology from Beckhoff. The Küster

team at the company’s Frankfurt branch. The data exchange takes place at very

managers were impressed by the compactness and flexibility of the Beckhoff

Control cabinet for the calibration system

Pre-assembly of the motor and gear unit
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Küster Automotive Control Systems GmbH is one of Europe’s market leaders among suppliers of electronic parking brakes (EPB).
The four assembly lines on which the EPBs are produced are fully automated with Beckhoff technology.

solution, the high process speed and the impressive price-to-performance

Küster uses the whole range of Beckhoff products that are scalable in terms of

ratio. “Another highlight of the Beckhoff control platform is the fact that, in

performance: control devices include Ethernet Bus Terminal controllers from the

addition to pure process sequence control, measurement technology (force and

BX series, Embedded PCs and Industrial PCs from the C6650 generation as end-

displacement measurement) can also be integrated in the control system,” said

of-line computers. The software includes TwinCAT I/O, TwinCAT PLC and TwinCAT

Oliver Barwitzki. A further advantage is the fact that communication with the

NC I. The common denominator is that all controllers are operating within one

EPB control electronics can take place directly from the PLC via the FC5101

network and are in synergy with the database.

plug-in card and a vehicle-specific CAN bus protocol (with 11- or 29-bit CAN
identifier).

Küster ACS relies heavily on TwinCAT software. TwinCAT NC I, for example, was
used for the first time in an end-of-line assembly line for modular production
of EPBs, which was delivered to Shanghai in 2010. The EPB housings must be
absolutely tight, since vehicles come into contact with water on a regular basis.
The sealing process is realized via an XY table with a TwinCAT NC I controller.
This is the only way possible to ensure constant path velocity and continuous
application of sealing compound.

The EPB components: at the top is the control PCB with tilt sensor. In the center is the
(DC) motor/gear unit. The tightening force is generated from the rotary movement via
the spline shaft of spindle, which is additionally equipped with a force sensor and an
emergency release mechanism. All components are assembled into a finished EPB and
then tested.
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The EPB housing cover can be seen on the product carrier in the foreground, behind it is the EPB housing
with a PCB that has just been fitted. The next step is assembly of the motor/gear unit.
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Küster – system partner for the
automotive industry
The Küster Group, with headquarters in Ehringshausen, Germany, is an international system partner for the automotive
industry. The family enterprise, which was founded in 1926,
particularly focuses on operation, door and gear systems. A
common characteristic of all Küster products is their cablebased operating principle.
The company’s strong position in the highly competitive
automotive supplier market is based on commitment to innovation, adaptability in the face of volatile market conditions, production efficiency and compliance with strict quality
standards. In the automotive sector Küster has more than 30
car manufacturers among its customers, among them all large
European brands. Since 2000 the Küster Group has been able
to more than double its sales. In 2011 the company generated
sales of 420 million euros with 3,000 staff.

Calibrated EPBs in the work piece holder. The last part to be fitted to the housing
is the vehicle model-specific support.

Beckhoff control technology as standard

mately 250 measured values and test data are stored, of which around 150 are

The application of Beckhoff technology at Küster is a success story that started

gathered during final, end-of-line acceptance. The documentation ensures that

in 2003 as a trial on the test rig for the first EPB production and has continued

only approved parts are used and that the product meets the highest quality and

ever since. Beckhoff scored with open control technology and flexibility, and

safety standards. For each EPB produced, it is possible to trace each component

quickly became established as the standard control supplier for Küster. Today,

and find from which batch a screw, gasket or housing originated. This is helpful

Beckhoff controllers are used by the whole Küster Group, and this upward trend

in the event of a complaint, if a supplier has to concede quality defects, or in

is set to continue. In the meantime Küster also specifies Beckhoff technology for

the event of transport damage. The traces can go back and find exactly which

its suppliers, and technologically the relationship between Küster and Beckhoff

batches are affected.

has advanced continuously. When the Lightbus protocol was no longer able to
meet Küster’s speed requirements, Beckhoff developed the EtherCAT fieldbus

Küster is always on the front line of technological development, both in terms of

just at the right time.

automation and control of the production processes and product development
itself. A recent example is the implementation of remote maintenance for EPB

Perfect communication between control and MES system

production in China. On the product front there have also been newsworthy

The control architecture is shaped by the requirement that each step of EPB

developments. With automatic exhaust and acoustic dampers, which have the

production must be approved, tested and documented. (see diagram) Again,

potential to revolutionize exhaust technology, Küster is ready to launch the

it consists of the system computer, a C6650 Control cabinet Industrial PC

next potential bestseller. The Küster production equipment division has already

with TwinCAT PLC automation software, which controls the production. The

assembled the first production line, naturally with a Beckhoff controller.

Manufacturing Execution System (MES) database documents everything in the
process. The interactions between the Beckhoff controller and the MES system
are intensive. A suitable programming interface for this was implemented within
a short period of time via the cooperation between iTAC software AG (suppliers
of the Oracle database), Beckhoff and the Küster production equipment division.
Around 100 controllers are connected to the database, which means that it must
cope with huge quantities of data. For each electronic parking brake, approxi-

Further Information:
www.kuester.net
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Universal automation for buildings and production

Maximum energy efficiency
thanks to networked heat sources
Modern packaging designs must meet high requirements that are constantly changing. Cardboard packaging, for example, has evolved to be much more than just a method for handling and protection during transport; they must now
also perform important tasks such as point of purchase (POP) advertising and promotion. The associated manufacturing
processes must accordingly be efficient and flexible – but unfortunately these are also energy-intensive. This concern
extends beyond machinery to also include HVAC for plant facilities. At Friedrich Wenner Vollpappen-Verarbeitungswerk,
for example, it has been proven that energy efficiency when heating production buildings can be significantly increased
with a universal and open building automation system, i.e. with intelligent control of the heat generators. The system
supplier Brüggemann implemented energy-saving solutions, needs-based control and other functions through the use
of over 200 Beckhoff Bus Terminals.

“Friedrich Wenner Versmolder Vollpappen-Verarbeitungswerk GmbH” (solid
board processing), based in Versmold, Germany was established in 1930 as
„Friedrich Wenner Holzkistenfabrik” (wooden box factory). The production of
folding cartons began in the late 1960s with the aid of the first punching machines. Today the company is one of the leading manufacturers of food cartons
made of solid cardboard which, in accordance with their increased importance
as a customer-specific means of marketing and presentation, are printed in high
quality using a modern offset method. The processes behind this are not only
highly complex, but also very energy-intensive. Automatic punching machines as
well as printing, folding and gluing machines consume around 1.5 million kWh
of energy per year at Wenner.
Existing structure with high efficiency potential
“Manufacturing individualized packaging,” says Managing Director Stephan
Potthoff-Wenner, “is very intensive in terms of product development. New
and changing customer requests must be met continuously, requiring changed
techniques and also investments in new machines. For a long time, machines
were simply acquired for this, and when space ran out we simply built an additional factory hall.” However, the investment into a new machine especially
for printing solid cardboard up to a thickness of 1.5 mm led in 2009 to a rethink and strategy shift where energy was concerned. Stephan Potthoff-Wenner
comments: “Such machines have connected loads that should be checked
beforehand. The additional power requirements led us directly to consider: ‘Is
increased energy consumption the only direction we can go?’”
This question gave rise to the building automation project at Wenner, which
is overseen by works technician Nils Ellwart: “We noticed very quickly that there
was no ready-made solution that we could buy. Nevertheless, the project also
had to be realized relatively fast. There was also no ‘role model’ for the right
The five screw compressors for com-

solution, but instead a large amount of information to sift through with varying

pressed air generation exchange data

quality about energy consumption at the company.” It quickly became clear

or operating states with one another

that such a complex energy efficiency task could only be achieved with the

via the Sigma Air-Manager.

aid of automation technology. The system supplier Brüggemann, also based in
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Versmold, was brought in as an expert partner. Volker Herden, who is responsi-

have to be coped with. Nevertheless, the programming was very convenient

ble there for the electronics division, explains: “For the optimum control strategy

thanks to the powerful TwinCAT automation software platform. Its versatile

it was necessary to filter the abundance of information in order to focus on what

driver libraries facilitate the Modbus coupling, for example; the control and

was most important. However, every energy and heat supplier, extending as far

timer switch programs come from the TwinCAT HVAC library. This open structure

as the photovoltaic system and the groundwater-assisted air-conditioning, had

of the library has greatly simplified the adaptations in practice according to

to contribute to energy efficiency.” The items to be integrated included ceiling

experience gained at Wenner.

air heaters, measuring units in the control cabinets, calorimeters, combined heat
and power plants, peak load units, air compressors and heat pumps.

Recognizing and taming energy hogs
It is a well-known, but often ignored fact that standby circuits are energy

Automation upgraded during operation

hogs. As a result, the plant control system at many companies continues to run

The specifications placed high demands on the control technology, in particular

through the night in order to avoid possible problems when switching on again

with regard to a uniform and universal implementation. Nils Ellwart says: “We

the next day. Nils Ellwart comments: “At Wenner we operate predominantly in

wanted to commission the solution during plant operation, but without high

a single shift. An unnecessary standby would be much too expensive here, for

risk. The open system from Beckhoff was very accommodating here – especially

which reason we turn our control system off.”Project Manager Volker Herden

since the production machines themselves are already controlled to a large

from Brüggemann confirms: “The Beckhoff components are successfully put to

extent by Beckhoff technology. It was possible to integrate the various loads

the test every day when switching on.”

and energy sources very well via Modbus which also standardized the interfaces.

Since a great deal of compressed air is required for processing solid card-

Proprietary solutions, conversely, would have made the energy system endlessly

board, particular importance is attached to the compressors, which are known

complex.”

to be energy hogs in any case due to their high energy waste in the form of

The Wenner energy efficiency system also features innovative solutions

heat. However, that is precisely where there is a great deal of efficiency po-

such as the look-ahead control of linked energy sources. If it is to be expected,

tential: instead of utilizing a second large compressor unit, Wenner installed

for example, that heat can be provided – whatever the source – then other

five smaller screw compressors, which are considerably easier to control in the

heat generators can be reduced in power accordingly. The task of the Beckhoff

partial load range. Using automation technology from Beckhoff, a much more

system partner Brüggemann was now to design a control system that would

effective management of operating hours can be achieved. In addition, heat

link all components and machines harmoniously with one another. Volker

recovery can be used more purposefully with the smaller units which means

Herden comments: “The innovative thing about this project was that installa-

more energy-efficiency, because the compressors exchange data with one

tion took place during operation. However, intelligent networking requires that

another and thus “know” which compressor is running under load and can

the interdependencies of the individual data points are known. In addition, the

supply heat accordingly.

documentation of the data is important in order to adjust the plant parameters
in accordance with these empirical values.”

Considerable energy savings have also been realized in the piping network/
hydraulics of the air-conditioning. For this Brüggemann opted for the innovative Zortström technology, which simplifies the accumulation and distribution

Good operability despite high complexity

of hot and cold air. Thanks to this technology the most diverse generators and

The networked structure raises a fundamental question, which Nils Ellwart

consumers of heating and cooling in the system can be controlled with maxi-

formulates as follows: “How does one make sure that the plant remains fully

mum efficiency.

operable?” Because at Wenner not every energy source is optimized separately,
but always with regard to the other loads and sources as well. As a result, the

Worthwhile investment in building automation

Kaeser air compressors and the air circulation of the hall heating are coupled

The investment in modern building automation at Wenner was worthwhile in

to one another, for example. The basic prerequisite for this is that the selected

two primary regards: in operation Wenner benefits from the simplified service

Modbus coupling is easily scalable. If a further unit is added, for example, then

because, if need be, the Brüggemann technicians can gain insights into the

an additional Bus Terminal is simply inserted into the control cabinet and the

plant controller via Internet without great effort. A VPN tunnel solution guaran-

corresponding drivers are written or copied.

tees sufficient access while at the same time ensuring the desired security for

In principle the plant is centrally structured. Only the independently

Wenner. Added to that are the considerably reduced energy costs, as company

running ventilation system in the digital printing area uses its own CX9010

boss Stephan Potthoff-Wenner explains: “We were already able to lower our

Embedded PC from Beckhoff, which is connected by a fiber-optic cable to the

electricity consumption by 10 % in 2011, the first year after the implementation.

central server. Otherwise, a fanless C6925 Industrial PC with Intel® Celeron®

It looks like we will achieve similar savings in 2012 and gas consumption has

M-ULV processor serves as the central PLC. A BC9020 Ethernet Bus Terminal

also been significantly reduced.”

Controller controls the vacuum system and 13 BC9050 Compact Ethernet
Controllers are responsible for the acquisition of operating data. Six BK9000
Bus Couplers as well as two BK9050s and two BK9100s are used for the
Ethernet TCP/IP connection.
A total of 1,066 physical data points – which are integrated via 231
Beckhoff Bus Terminals and give rise to around 7,500 software data points –

Further Information:
www.wenner-gmbh.de
www.technik-im-haus.de
www.beckhoff.com/building
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Scotrenewables uses integrated control solution from Beckhoff

EtherCAT
in a tidal turbine
Utilising the tidal power of the North Sea as a source of alternative energy is attracting increasing attention from academia and industry. The young Scottish company
Scotrenewables Tidal Power Ltd., founded in 2002, has developed an innovative tidal
current turbine that is specially designed for the demanding conditions in the North
Sea. Unlike conventional systems it requires no elaborate structural anchoring on the
seabed, but floats on the water. All control functions are handled by an integrated
PC- and EtherCAT-based control platform.
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Construction of the tidal turbine, which was specially developed for the demanding
conditions in the North Sea.

Scotrenewables Tidal Power, technology developer for marine renewables

with associated foundations and require costly special equipment and trans-

based in Stromness, Scotland, has developed a floating tidal current turbine,

portation facilities for installation and maintenance on the high seas, including

the SR250. Its innovative system design leads to significant cost reduction, so

heavy lift crane vessels etc. In contrast, the floating tidal turbine developed by

that tidal power could start playing an important role for renewable energy in

Scotrenewables can be installed with a general-purpose workboat, which makes

the near future.

the process much cheaper. Once operational, the plant can be towed quickly and
cost-effectively to the operating site or back to port for maintenance.

Robust, innovative design
A system that is to function under the harsh conditions in the North Sea must be

Integrated PC-based control

robust and highly reliable, with minimum maintenance requirements. A 250 kW

The SR250 uses a fully integrated Beckhoff control platform, including an Indus-

prototype of the SR250 is currently undergoing a thorough, two-year test pro-

trial PC, EtherCAT I/Os in protection class IP 67 and the TwinCAT automation

gramme at the Fall of Warness tidal power test centre off the Orkney islands, which

software. It controls all operating functions of the plant, including movement of

is operated by the European Marine Energy Centre (EMEC).

the turbine arms, data logging, operational and remote monitoring. “The system
communication of the SR250 is based on an EtherCAT ring topology, which of-

Two counter-rotating rotors pick up kinetic energy from the tidal current, which

fers wiring redundancy and ensures that the system remains operational even in

is converted to electrical energy by a generator and brought ashore through a

the event of a broken wire. This design ensures fast configuration, during which

cable buried in the sea bed. The tidal turbine essentially consists of a cylindrical

only a few low-voltage cables have to be connected. The system controls all

tube, to which the rotors are attached parallel to the horizontal axis via folding

moving parts, including the hydraulic system, and communicates with external

struts. The struts enable the tidal turbine to assume two positions: In operat-

devices such as variable-speed drives. All monitoring tasks are handled via the

ing mode the rotors are extended under water. In transport and survival mode,

TwinCAT HMI tool, which requires no drivers or other communication protocols,

which the plant assumes in heavy seas, for example, the rotors are retracted in

and in which the variables are addressed locally in the same software as the

order to protect them from excessive loads.

programming logic.

Low operating costs ensure viability in a competitive industry

Alan Smith, Beckhoff Regional Manager for Scotland, said: “This is a particularly

The main aims of Scotrenewables in the development of the tidal turbine were

innovative and demanding project. Accordingly, there were stringent require-

simple installation and operation, ease of access, straightforward maintenance

ments for the control components with regard to robustness and availability.

and robustness. Scotrenewables is convinced that running costs are the main

For this reason Scotrenewables demanded absolute reliability and high MTBF

factor for the competitiveness of tidal power compared with other renewable

values.1 The openness of our highly integrated control solution was an important

energy sources. Conventional tidal power plants generally have a rigid structure

prerequisite for speeding up the engineering without the risk of interoper-
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Model of a tidal turbine “farm” for energy generation in the North Sea. The SR2000, which is currently being developed
by Scotrenewables, is expected to have a rated capacity of 2 MW at a flow rate of 3 m/s.

ability issues. The EtherCAT platform is ideal for research and development

As for the future, Scotrenewables is on schedule with the development of a next-

projects such as the SR250, since it enables a modular approach.” Angel Rua,

generation 2 MW turbine for commercial application. The SR2000 is designed to

development engineer at Scotrenewables, said: ”The design concept of the

achieve a rated output of 2 MW at a flow rate of 3 m/s, which means it would

SR250 enables various tests to be carried out, including towing tests. We can

be one of the most high-powered tidal turbines in the world, perhaps even the

use these tests to simulate tides in a controlled manner and check all on-board

most powerful one to date.

systems. The test under full power was very successful and demonstrated that
our floating turbine can produce energy reliably and efficiently and achieve its
rated output of 250 kW.” The tests relating to in-situ power generation with grid
connection were also very successful“, said Mark Hamilton, Technical Director

1

of Scotrenewables.

between two consecutive failures.

MTBF, Mean Time Between Failures, is the expected operating time

The tidal turbine with unfolded struts, at which the rotors are mounted. In operating
mode (underwater) the rotors are extended; during transport and in “survival” mode –
for example in heavy seas – the rotors are folded back in order to avoid excessive loads.

Further Information:
www.scotrenewables.com
www.beckhoff.co.uk
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PC-based Control replaces control-related “overgrowth”

Open control technology:
TwinCAT links existing machine
control with SAP system

Small, lightweight, quiet and fast: the eFlow® nebuliser developed by PARI Pharma has been used for treating cystic
fibrosis patients for many years. The aerosol generator of this sophisticated inhaler, the so-called “head,” is produced
by PARI Pharma in Gräfelfing, Germany. The company is currently in the process of converting its control systems to
Beckhoff control technology, with the goal of optimizing the automation of its production equipment. Via an MPI library
for TwinCAT developed by esqmate, the existing S7-PLC can be linked with the Beckhoff control platform without the need
for proprietary hardware, thereby enabling direct communication with the SAP system from PARI Pharma.
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The CX5020 Embedded PC from Beckhoff communicates directly with the S7 controller via the EL6731 PROFIBUS DP master terminal and the MPI software library. Only a
PROFIBUS cable is required here, additional hardware is not necessary.

PARI Pharma has maintained its reputation as a world-renowned specialist
in respiratory therapy for over 100 years. Today the global company develops
and produces advanced systems for inhalation therapy. The aerosol generator
of the eFlow® system passes through no less than 12 production and testing
stations. All manufacturing steps, including “flattening” and laser treatment of
the membrane and packaging are quick, reliable and smooth.
PC-based Control replaces control-related “overgrowth”
PARI Pharma started converting its systems to advanced, PC-based control
from Beckhoff in 2011. “Before the changeover our technical infrastructure was
somewhat inefficient,” said Ronald Schmidt, Project Manager at PARI Pharma.
A heterogeneous and very complex mix of control programs for the S7 PLC as
well as PC programs in C++ and LabView made maintenance without specialized programming knowledge nearly impossible. In the event of a fault we
therefore had to call in external specialists on a regular basis. Moreover, the old
system was error-prone since it was not possible to integrate the system control
with a database. The PC data determined from the PLC had to be entered manually in the databases for further processing.

During this production step the 2D bar code of the membrane pad is read and subsequently processed by the CX5020. Tracking is only made possible by this identification
step, which is coupled with direct access to the Oracle database. In this way each
membrane in any machine can be unambiguously identified and the status determined. Only membranes with valid part status, which have passed error-free through
all previous production steps, are processed further.
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From left to right: Raphik Shahmirian, distribution, Beckhoff Munich branch,
Ronald Schmidt, project manager of PARI Pharma, and Markus Kräutner, managing
director of esqmate.

Intelligent integration via standard interfaces

PROFIBUS master terminal and the MPI protocol. No additional hardware, such

Unambiguous, traceable parts management is a prerequisite for a complex

as MPI/Ethernet gateways, is required. The need for PCI slots in the PC is also

production process, in which two separate machining operations are executed

avoided by connecting the EL6731 PROFIBUS master terminal via EtherCAT.

in one manufacturing cell. After the first production step the part is initially

In this way it is possible for the first time to access S7 data blocks and flags

removed, processed further and subsequently returned to the machine for a

directly from TwinCAT via an EtherCAT Terminal. No modifications of the existing

further machining operation. To this end the parts must be scanned and identi-

S7 controller were required. Data exchange takes place in TwinCAT via func-

fied before each production step. “For years we had been looking for a machine

tion blocks. “Based on the EL6731 PROFIBUS master terminal we were able to

control system that is able to communicate directly with the databases,” said

successfully implement a PROFIBUS/MPI stack for microcontrollers, which we

Ronald Schmidt. In the end we chose the TwinCAT Database Server in conjunc-

had developed earlier in the TwinCAT library,” said esqmate managing director

tion with the EL6731 PROFIBUS master terminal for the EtherCAT Terminal

Markus Kräutner.

system from Beckhoff. “However, we didn’t want to and couldn’t replace the
old S7-PLC immediately during continuous operation. We were looking for an

Standardization of the control architecture

option to control it via the Beckhoff system without the need for proprietary

through PC-based control

hardware,” said Ronald Schmidt.

A CX5020 Embedded PC from Beckhoff reads data from the S7 controller via the
EtherCAT Terminal, links them with the new bar code system and sends them

Software-based solution without additional hardware

directly to an Oracle database or PARI Pharma’s SAP system via the TwinCAT

The solution was provided by esqmate GmbH, based in Unterföhring near

Database Server. In addition to reading and writing data, the TwinCAT Database

Munich. The company developed an MPI library for TwinCAT, which ensures

Server also enables calling of “stored procedures”. In these PARI Pharma stores

that the Beckhoff controller can communicate directly with the old PLC via the

command and instruction sequences for processing in the database. The procedure results are sent to the database server and are then available in the PLC
again. The PLC code is simplified significantly through the option of executing

MPI library for TwinCAT

procedures in the database.

The MPI library from esqmate for the first time enables interfacing of exist-

PARI Pharma’s intention was to retrofit all systems to utilize new Beckhoff con-

ing S7 solutions with a Beckhoff controller via an MPI interface without

trol technology by the end of 2012: “We want to become faster and more flex-

additional gateways. This means that proprietary PLC database solutions

ible by standardizing and simplifying our control concept,” said Ronald Schmidt.

can be replaced with open Beckhoff hardware in conjunction with standard
software products. A further benefit is the security offered by the solution:

A Beckhoff CP7902 Control Panel is used as the HMI. The interface was devel-

the software library communicates directly via the EtherCAT network of the

oped based on customer specifications and enables the operator to follow each

machine and is therefore protected against virus attacks or other threats

process step exactly. Based on the scanned bar code the current production

that could be transmitted through the corporate network.

step is validated from the Oracle database, and the next required program is
automatically started in the S7-PLC via the EL6731. System operators can log in
conveniently and securely via an integrated RFID token.
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The complex production of the aerosol generator of the eFlow® inhalation device takes place
in no less than 12 production and test facilities. For seamless tracing of the parts during
the different machining operations the parts
must be scanned and unambiguously identified
before each production step. This is realized via
a system based on an Oracle database and the
Beckhoff control platform.

Central SAP evaluation for more efficient production
”Because direct communication is now possible between the existing S7-PLC,

PARI Pharma GmbH

the new Beckhoff controller, the Oracle database and our SAP system, we are

PARI has maintained its reputation as a world-renowned special-

at last able to link the control world with business management solutions,” said

ist in respiratory therapy for over 100 years. Today PARI Pharma

Ronald Schmidt, commenting on the progress achieved. At PARI Pharma analy-

GmbH, with headquarters in Starnberg and part of the PARI group

ses now no longer take place in the plant itself, but centrally in the SAP system.

of companies, develops advanced devices for inhalation therapy.

The SAP system receives test data from the Oracle databases connected to the

Marketing and distribution for Germany, Europe and the rest of the

Beckhoff systems and generates item lists, work schedules and approval reports

world are also based here. The eFlow® nebuliser developed by PARI

or manages the inventory based on these data. This enables staff to focus on

Pharma is electronically controlled and generates homogeneous

their core competence: production. Quality control has also become simpler and

aerosols for the treatment of pulmonary diseases through a vibrat-

more reliable. Staff members no longer have to acknowledge manually because

ing stainless steel membrane with several thousand holes.

approvals are automatic via bar codes. Thanks to the new control technology
PARI Pharma is now also able to use parallel, rather than order-specific production. This comes in handy considering increasing production quantities. “We are
now able to produce individual components in parallel and no longer have to
move whole assemblies from line to line,” said Ronald Schmidt. “Since each
part is furnished with a serial number, we have optimum control and can always
deliver exactly what is required.”

esqmate GmbH

Cost reduction through standardized control concept

Whenever automation technology and embedded systems are

PARI Pharma now has full control of its production thanks to cutting-edge,

called for, esqmate GmbH is positioned as a solution provider

PC-based control technologies. Smooth communication between the machine

and development partner especially where conventional solutions

controllers and the business management systems not only ensures error-free

reach their limits. “We cover the fields of automation technology,

and faster processes on the plant floor, but also results in cost reductions: “Be-

bus systems and embedded systems. This enables us to develop

cause everything remains in-house and we are able to keep maintenance and

tailored, integrated solutions that minimize possible errors,” said

programming efforts to a minimum, we save time and costs. In turn, we can

esqmate’s Managing Director Markus Kräutner. In order to achieve

reinvest these savings in new machines,” Ronald Schmidt concluded.

practice-oriented results, the company develops its IT solutions from
production to IT – not the other way round. Special attention is paid
to an intelligent and efficient mix of standard and custom solutions.

Further Information:
www.pari.com
www.esqmate.de
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High-performance PC controllers and high-speed EtherCAT energize control and process engineering

High-performance 30,000 A power supply
unit sets new performance
and energy efficiency standards
Aixcon PowerSystems is renowned for specializing in control technology for power electronics. Since the company was established
in 1994, Aixcon engineers have been developing high-performance power supply units for welding plants in metal working applications and for microwave equipment in the semiconductor industry. In addition to developing and producing power electronics,
Aixcon also manufactures complete systems, e.g. for longitudinal seam welding of composite pipes.
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The dimensions of the “power supply unit” developed by Aixcon are impressive:
Three control cabinet panels are capable of delivering a total of 30,000 A for the
hot stretcher.

The company, which is based in Stolberg, Germany, has been using automation

all automation components including I/Os and Servo Drives, is used as the

technology from Beckhoff right from the start. Initially, DOS-based IP 65 Panel

system-wide fieldbus.

PCs with S2000 software were used in conjunction with the Beckhoff Lightbus
as the fieldbus system. After years of continuous innovation, these have long

Power supply for controlled heating of titanium sections

since been superseded by modern Industrial Control Cabinet PCs of the C69xx

Aixcon is currently working on the development and production of a power sup-

series, Control Panels with CP-Link 3 for the operator interface and TwinCAT as

ply system for a “hot stretcher,” which has been a challenge in every respect.

the PLC and motion control software platform. EtherCAT, which can integrate

A hot stretcher is a type of plant in which titanium sections are machined and
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Database
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Ethernet
(CP-Link 3)

Ethernet
(CP-Link 3)

IPC

Control Panel

iPhone,
iPad

optional

EtherCAT I/O, set values,
temperatures, states …

Overview of the hardware
architecture

“The wide range of available I/O interfaces makes the
Beckhoff control system truly open. This has enabled us
to develop a platform- and vendor-independent control
system, to the delight of our end customers,” said
Aixcon’s managing director Karl Swiontek in an interview
with Ralf Stachelhaus, manager of the Beckhoff RhineRuhr branch.

formed under the influence of heat, without impairing their material character-

Innovative automation and operating concept

istics. To this end the sections are fixed in the hot stretcher, heated based on an

The specifications for automation and operation of this plant are demanding:

exactly defined temperature curve, formed (turned and drawn) and then cooled.

– Development, parameterization and archiving of the recipes (current curves)

The specifications must be adhered to precisely; otherwise, the properties of
titanium, such as strength, thickness and ductility, would be impaired.

in a database
– Archiving of the actual process data (quality verification)
– Set value generation for the current source controllers

Electricity is used for heating the material in a hot stretcher based on defined

– Real-time transfer of the set values from the PLC to the controllers

temperature profiles. To heat a titanium section with a length of around 4 m

– Fast online visualization of the process

and a cross-section of around 50 cm² to 620 °C in 60 seconds requires an elec-

– Platform-independent visualization of the process and production data for

trical current of around 17,320 A. Aixcon’s task was to develop and produce

iPad and iPhone

such a powerful current source. The dimensions of this “power supply unit” are
impressive: Three control cabinet panels are capable of delivering an impressive

These requirements were solved and implemented with an innovative automa-

total of 30,000 A. Each panel has 10 power units, each with its own controller

tion and operating concept, based on the following components:

and rectifier for three power transistors with 333 A each. The system uses a

– Database server

480 V/400 A 3-phase power supply.

– TwinCAT PLC on a C6920 Industrial PC
– EtherCAT and EtherCAT I/O terminals for transferring the set values and
remaining process data
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Browser with JavaScript
iPhone,
iPad

Main terminal
(local), Panel PC

Panel PC

VPN

TcAdsWebService.dll
TcAdsSoap.dll

Windows OS

Web server (Internet Information Server)
Mac OS

Web server

Database server

TwinCAT PLC server
Fieldbus interface

The whole plant operation is web-based.
This means it is totally platform-independent and can optionally be run via a
Windows PC, Linux, Apple, iPad or iPhone.

The online visualization of
the whole process takes
place directly at the plant
via a Beckhoff Control
Panel with CP-Link 3.

– CP6202 Panel PC with CP-Link 3 for visualization of the online process information at the machine

that no further software is required, and the browser integrated in the operating system can be used as a framework for visualization. The operator terminal

– Web server for the database server and TwinCAT PLC server

is connected directly with the TwinCAT PLC via CP-Link 3 and Ethernet and is

– Web-based, platform-independent visualization created with Java Script

mainly used for fast online visualization of process data. In addition, authorized
operators have access to the database and the recipes. Quality-relevant data can

High-performance PC control, innovative visualization

be archived and the diagnostic data can be accessed via the database server.

The TwinCAT PLC generates the set values for the process based on the recipes
stored on the database server. EtherCAT is used for transferring the values to the

Mobile devices such as iPads, iPhones or remote client PCs are routed via the

Aixcon controller boards and for logging the signals, temperatures and states

Internet through VPN. They can access the web server of the database computer

that are relevant for system control and monitoring. Each panel has an EtherCAT

directly via Java Script for displaying the required data. In the same way as the

I/O station. Online visualization of the whole process takes place directly at the

system control can access the database, the reverse route is also available: For

plant via a CP-Link 3 client. This technology replaces the previous image transfer

example, the production manager can not only view the production data stored

via DVI with an interference-free, simple to install and cost-effective Ethernet

in the database, it is also possible to visualize current process values such as

cable. In addition, this offers several optional features. For example, up to nine

currents, temperatures or diagnostic plant data, e.g. on an iPad.

clients with different resolutions, display sizes and content can be connected.
At the hot stretcher the CP-Link 3 technology is used, at the other end of the

Increased efficiency results in improved savings potential

large machine a further panel can be positioned for special diagnostic purposes.

“The current source we developed sets new standards in terms of performance,

The recipes for current and temperature curves, section types, etc. are managed

controllability and energy efficiency,” said Aixcon’s Managing Director Karl

on the database server. The database server also deals with archiving and pro-

Swiontek. “For example, the single-phase AC power source used in the past

cessing of relevant process and production data. The whole plant operation is

was only around 60% efficient. We were able to increase efficiency to an

web-based. This means it is totally platform-independent and can be run via a

impressive 98%. This is not only better for the environment, it also offers real

Windows PC, Linux, Apple, iPad or iPhone.

savings potential. For many years, PC-based control technology from Beckhoff
has been helping us realize such projects with many individual requirements.

The database and TwinCAT PLC form the centerpiece of the pro-

High-performance controllers and high-speed EtherCAT enable us to develop

cess control system

and implement optimized control and process engineering. The wide range of

Like the visualization, this communication is also based on Java Script. The com-

available I/O interfaces make the Beckhoff system truly open and has enabled us

ponents required for this purpose are the respective web servers and the script

to develop a platform- and vendor-independent control platform to the delight

DLLs. For the TwinCAT PLC these are Internet Information Server (IIS) integrated

of our end customers.”

in Windows and the ADS script DLLs for accessing the TwinCAT PLC variables.
The main operator panel is a Windows-enabled CP6202 Panel PC that is installed directly at the plant. These days, all browsers support Java, which means

Further Information:
www.aixcon.de/en
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The Beckhoff team has grown from the original 4 team members to 24 employees today. In addition to the main office in Limbiate/Milan, Beckhoff Italy has branch
offices in Bologna and Padua. This means the machine manufacturing regions in northern Italy are well covered, and the distance to customers is short.

Beckhoff Italy celebrates 10-year
company anniversary
The corporate history of the Italian Beckhoff subsidiary started in 2003 with the opening of an office in Milan. With great enthusiasm Managing Director Pierluigi Olivari and his small team of three embarked on the mission to spread the word about PCbased control technology from Beckhoff in the Italian machine builder market. The company has additional offices in Bologna and
Padua and expanded the sales department. Ten years later, Beckhoff Italy generated a turnover of around 13 million euros with
24 staff. PC Control magazine discussed business development and future prospects in Italy with Pierluigi Olivari, Managing Director of Beckhoff Italy, and Kenan Aktas, Area Sales Manager at the Beckhoff global headquarters in Germany.

PC Control: Beckhoff Italy was established 10 years ago and since then has

control solutions. We see a very positive trend towards PC-based, open control

successfully completed the first phase of its market development in Italy. How

solutions that score through speed and flexibility. Italian machine manufacturers

did you succeed in establishing the PC control solution from Beckhoff in the

are aiming for the world market. Competitive advantages through the applica-

Italian market?

tion of innovative control solutions are therefore high on customers’ priority lists
when deciding on new system solutions.

Pierluigi Olivari: The fact that we were so successful with the introduction
of Beckhoff control products in the Italian market is based on different fac-

PC Control: Which industries offer the greatest potential for PC-based control

tors. First, we should mention the innovative strength of the company since

technology?

Beckhoff time and again develops leading-edge products and sets milestones
in automation technology. EtherCAT, and the extremely fast control technology

Pierluigi Olivari: The main business of Beckhoff Italy is special-purpose

based on it, XFC, enables much faster and more precise control of processes.

machine building. Our main customer base spans the areas of plastic injection-

Many customers were impressed by this so EtherCAT became a kind of “door

molding machines, the tobacco industry, the packaging industry and woodwork-

opener” for PC-based control technology from Beckhoff. In addition to process

ing machinery. A universal feature of these industries is the demand for custom-

optimization, price plays an increasingly important role these days, in view of

ized solutions and a centralized control platform with open, intelligent and

global competition. The high degree of integration with our control technology

distributed peripherals. PC-based control meets these requirements perfectly.

results in reduced hardware costs and simplified engineering. Performance scal-

Today, the Beckhoff control solution has reached a level of market penetration

ability is another important selling point in this context.

in Italian machine manufacturing that makes it a de-facto standard. In addition,

Kenan Aktas: First off, I would like to congratulate our colleagues in Italy on

we are involved in infrastructure projects and in building automation.

their 10-year anniversary. Over recent years we succeeded in strongly positioning the Beckhoff brand in the Italian market. We regard this as a great success

Through the development of industry-specific products, such as our all-stainless

and a foundation for further growth. Not least in view of its well-positioned

steel Panel PC, which is a must in certain applications such as in food manufac-

machine building industry, Italy is a market with exciting potential for innovative

turing, the pharmaceutical industry and many packaging applications, we were
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Pierluigi Olivari, 57, is Managing Director of the Italian Beckhoff

In the 2nd quarter of 2013 Beckhoff Italy will move to a new headquarters office in Limbiate, 10 km north

subsidiary and looks back on 10 successful years.

of Milan. The 900 m² office provides ample space for future business expansion.

able to break into new markets. With a rapid pace of technological develop-

PC Control: How do you see the further development of PC control in the Italian

ments Beckhoff not only exactly meets the requirements of the Italian machine

market? What are your next objectives?

builder market, in many cases it is one step ahead of them. Take the eXtended
Transport System (XTS), for example, which we first presented in 2012. Thanks

Pierluigi Olivari: We will further expand our activities in Italy as a traditional

to its modularity, efficiency and compact design, it meets all foreseeable future

machine manufacturing country, consolidate our distribution structures, and

requirements in terms of material handling productivity, flexibility, economic

further strengthen our support and service as well as our marketing activi-

efficiency and a small machine footprint.

ties. The geographical basis for this is provided by our new office in Limbiate,
10 km north of Milan, which will open in the 2nd quarter 2013. Another goal is the

PC Control: Where do you see the strengths of Beckhoff technology, and what

expansion of our market position in the drive technology sector. The development

are the “door openers” for winning new customers?

and production of our own servomotors also is an important step in this direction. With product developments such as stainless-steel motors and one-cable

Pierluigi Olivari: Apart from the technological leadership of Beckhoff, I believe

technology (OCT) we have already responded specifically to the requirements

one of our core strengths is our close communication with our customers. If

of certain industries and created solutions that significantly simplify engineering

required, we develop solutions that are exactly tailored to unique require-

efforts and reduce costs. Through drive technology we continue to grow and our

ments in close collaboration with customers. In this way we have managed

goal is to generate a large percentage of our turnover from drive technology

to establish a high degree of trust. We know the requirements of the machine

buyers by 2020. The development of XTS brings us a step closer to accomplishing

manufacturing market very well and understand what our customers need.

this. Many Italian manufacturers have expressed an interest in the innovative,

With our technological expertise in a wide range of industries we support our

modular transport system. With TwinCAT 3, Beckhoff has taken another step to

customers not only in the development of custom solutions, but also during

shape the future of automation. The integrated software PLC and engineering en-

on-site commissioning and subsequent service. Conversely, our strong industry

vironment with multi-core support offers users all main programming languages

expertise leads to the development of products and features that simplify work

for real-time applications: IEC 61131-3, including the object-oriented extensions,

for the user. Our new panel series that features a multi-touch operating concept

C/C++ and Matlab®/Simulink®. Object-oriented programming offers machine

is a good example of this user-friendly approach. The operating functionality

manufacturers further benefits in terms of exceptional modularization of the

derived from IT and consumer products not only meets the expectations of

programming code, software-based encapsulation of machine functions for im-

today’s technology users, but is also simpler, since it is intuitively understand-

proved structuring, simpler maintenance, as well as re-usability and expandability

able. Here we see a large future market: simplicity of operation will become

of the software. There is still plenty of room for future innovation in relation to

a significant competitive advantage for a machine, just like the overall quality

the automation interface, so we see ourselves aswell-positioned for the future.

of machine design. A further strength of Beckhoff is the fact that the company
offers a complete automation solution: we supply the whole range of products
and services, including components, application support, after sales support
and product training.

Further Information:
www.beckhoff.it

43

44 worldwide
products | netherlands
PC-Control 02 | 2012

PC Control 01 | 2013

PC Control 01 | 2013

PC-Control
worldwide
02 | 2012 |

netherlands
products 45

“Sensation 2012” – A mega dance event tours the world

Beckhoff technology ensures
that show flows smoothly
40 000 visitors
40,000
ii
ddressedd entirely
i l iin white
hi came to the
h premiere
i off the
h “S
“Sensation
i 2012”
2012”, which
hi h tookk place
l
on 7th July
2012 in the Amsterdam Arena. – Apart from the music it is above all the special lighting and stage effects that make
the “Sensation” a mega event of a special kind. Control technology from Beckhoff operating in the background ensures
the smooth and safe technical flow of the show, for which the Dutch companies Statecore and Eventions Products
are responsible.
The “Sensation” has developed within a decade into the world’s largest

The sophisticated technology behind the show effects is the work of

dance event. The success story began in the year 2000 in Amsterdam;

Eventions Products BV and Statecore BV, who are specialists for in-

the dance party has been touring the world since 2008 and has in the

novative entertainment technology. “In 2011 we were commissioned

meantime enthralled fans in 18 countries on four continents. Apart from

by Eventions Products to develop the show sequence for the ‘Sensation

the DJs there are additional acts and various special effects during the

2012’ ”, says Erik Berends, founder of Statecore, relating how the co-

party. A further special feature of the “Sensation” is that the visitors

operation began.

must come in white clothing. This is intended to create a feeling of
solidarity and equality in the audience; for the show the effect of this

Beckhoff servo technology ensures a smooth show

is that white can be optimally illuminated and coloured light is also

According to Erik Berends, the Beckhoff technology is used mainly for

perfectly reflected.

the special effects, such as the six flying dancers, one of the highlights

weitere Infos unter:
www.lorem.de/ipsum
www.lorem.de/ipsum
www.beckhoff.de/produkte
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Apart from the DJs there are additional acts and various special effects during the
party, such as people “floating” through the air.

of the “Sensation 2012”. The women are suspended in harnesses on steel ropes

to the safety controller for the Servo Drives. The general safety controller is the

and float through the entire room via a rail attached to the ceiling. The move-

EL6900 TwinSAFE PLC from Beckhoff; the safety-relevant signals are read-in

ment takes place with the assistance of six carriages, on each of which a rope

and output via the EL1904 and EL2904 safety terminals. “All emergency stops

hoist with steel ropes is mounted. The carriages and rope hoists are driven by

must guarantee safety at several levels”, explains the Statecore Managing

asynchronous motors and the Beckhoff AX5xxx EtherCAT Servo Drives. In order

Director. In the case of the drives the STO function (Safe Torque Off) is trig-

to realise movement in both the horizontal and vertical directions, a motion con-

gered via the AX5805; the brakes are activated via the EL2904 safety termi-

troller based on TwinCAT was developed. TwinCAT NC PTP runs on the Beckhoff

nals, independent of the drive.

CX5020 Embedded PC. In addition the controller is also used for the movement
of props and lighting gear.

Outstanding communication
The complete HMI for the show runs on an iMac. “We have been using Apple

Safety plays a large role

for over ten years now, due to its user friendliness and stability”, Erik Berends

In the “Sensation” there is a large audience to be dealt with, while at the

reports. The operating interface was written and designed in Xcode, the de-

same time the safety of the artists must be guaranteed. “That demands

velopment environment for the Mac. Joysticks and pushbuttons are employed

correspondingly sophisticated safety technology”, says Erik Berends. The

for the operation; they are connected to the control PC via Beckhoff termi-

safety-relevant components of the Beckhoff controller employed meet the

nals using the EtherCAT network. Communication between the Mac and the

specifications of the SIL3. The AX5805 safety option card is used in addition

Beckhoff Industrial PC takes place over Ethernet using a specially written

The premiere of the Sensation dance party 2012 took place on 7th July 2012 in the
Amsterdam Arena. 40,000 visitors dressed entirely in white participated in this gigantic dance event with special lighting and stage effects.
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The complex show control equipment for the “Sensation 2012”
was mounted under the roof of the Amsterdam Arena.

network protocol. Communication is handled by the Beckhoff controller on the

Simple, user-friendly operation

basis of the TwinCAT Supplement TCP/IP Server.

Erik Berends names a series of advantages which, in his view, have resulted
from the use of the Beckhoff control platform: “The execution of difficult and

Trouble-free sequence

complex motion sequences is now much simpler for the people who control

Statecore is very satisfied with the PC- and EtherCAT-based Control solution.

the show. We control twelve axes at the same time with the Embedded PC. The

“Due to its openness and universality it is extremely well suited to the tasks

control console encompasses all important pushbuttons and joysticks for the

that we face with a show like the ‘Sensation’. The Beckhoff product range is so

control of the mobile objects and the lighting. There is also an emergency stop

versatile – even if you only consider the large number of I/O signals and fieldbus

button on the console for triggering a safe stop. The movements visualized on

connections – that we can realise the most diverse solutions with it”, empha-

the iMac. However, the biggest advantage is the simplicity and user-friendliness

sises Erik Berends. With TwinCAT both the dynamic movement controllers and

of the solution as a whole: that is extremely important in show business – and

the safety applications can be developed extremely well. Statecore also attaches

in particular for an event that tours the whole world.”

great importance to the reliability of the controller. “The expectations of a large
show, with expensive artists and a large audience, are very high nowadays and
that means a great deal of stress. Malfunctions of the controller are the last thing
we need. Therefore, everything that happens in front of and behind the stage
must run absolutely smoothly”, comments the Statecore Managing Director.

Further Information:
www.statecore.nl
www.eventions-products.com
www.ial.nl

Erik Berends, Managing Director of Statecore, in the Amsterdam Arena

The Beckhoff control platform: a CX5020 Embedded PC with

during the construction of the “Sensation 2012”

TwinSAFE safety terminals and EtherCAT Terminals
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Comprehensive DALI light management at Zayed University in Abu Dhabi

University a beacon of light
in more ways than one
The complex lighting solution for Zayed University in Abu Dhabi came third among the winners of the DALI Awards, which were
announced at Light+Building 2012. The sophisticated project was realized by Tridonic, a company that specializes in innovative
lighting concepts and light management systems. The judging panel was impressed by the optimized, daylight- and occupancydependent lighting control, the significant cost savings and the simple configuration of the DALI system. Tridonic used Beckhoff
I/O components for designing the impressive concept.
Abu Dhabi, capital of the United Arab Emirates (UAE), is regarded as one of the

Approximately 42,000 DALI addresses in need of control

most modern cities in the world. The ground-breaking ceremony for Zayed Uni-

The winDM@net light management software developed by Tridonic is a perfect

versity campus in Abu Dhabi, designed to be an especially prestigious project,

match for the Beckhoff technology platform: Around 150 BC9xx0 Ethernet Bus

took place in 2009. The construction timescale was tight, because the campus

Terminal controllers and 1,040 KL6811 DALI Bus Terminals were installed at

was scheduled to open in October 2011. The 80 ha site features 38 buildings,

Zayed University, together with a large number of digital and analog Bus Ter-

including a central administration and library building and separate facilities

minals. The KL6811 is a DALI master terminal which enables connection of up

for students.

to 64 DALI slaves. In addition, Tridonic supplied around 4,700 DALI sensors for
motion detection and around 2,450 DALI group controllers for automatic and

DALI technology for motion- and daylight-dependent

manual dimming control. In total, the lighting control system comprises around

lighting control

42,000 DALI addresses.

The internationally operating company Tridonic, with headquarters in Dornbirn,

The light management software simplifies configuration and enables normal

Austria, was commissioned to implement the lighting system at Zayed Univer-

and emergency lighting DALI loops to be connected directly with the Ethernet TCP/IP

sity. The planning guidelines prescribed daylight- and occupancy-dependent

network via the BC9xx0. In this way it was possible to avoid the need for further

lighting control for all building areas. “The clear choice for the light manage-

loops, and the whole lighting system for all 38 buildings can be conveniently

ment of this complex project was the DALI protocol, which is able to pinpoint

monitored and controlled from a single PC. Each individual Bus Terminal Control-

each individual lamp even in very large systems through a central monitoring

ler serves as a central, yet modular gateway for the communication between the

system,” said Mohammad Al Darwish, Tridonic Middle East Project Manager,

DALI and the TCP/IP protocols. The DALI sensors are connected with the central

based in Dubai.

PC control unit of the light management systems via the KL6811 Bus Terminal.
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View into the library at Zayed University. Tridonic received the DALI 2012 Award
for the innovative, daylight- and motion-dependent DALI light management system
at Zayed University in Abu Dhabi.

From a system topology perspective, the Tridonic software runs on a central PC,

light until the light intensity matches the set value. If several DALI sensors are

to which the Bus Terminal Controllers are connected via Ethernet TCP/IP and the

used in the same lighting group, dimming continues until the set light value has

Modbus protocol. The protocol ensures that the Bus Terminals write the DALI

been reached at each sensor.

signals to K-bus communication standard from Beckhoff, from which the data

Dimming (Bright-Out/Bright-In) is based on the ambient light levels: The

are processed for the central PC via Modbus. The PC calculates the required

DALI sensor switches the lighting group off if the measured light intensity

control commands from the transferred data. The Beckhoff Bus Terminal Con-

exceeds the defined threshold value for longer than the specified delay time.

trollers were adapted for Tridonic, i.e. they run with specific PLCs that are based

This also applies when motion is not detected in the room. The lighting group is

on TwinCAT software. In the central PC the data exchange takes place via the

switched on again if the measured light intensity falls below the set brightness

TwinCAT ADS interface, also from Beckhoff.

value. The DALI sensors are designed to not only cover an individual point on

The signal acquisition system implemented at Zayed University requires
no special cables, as Mohammad Darwish reports: “The system enabled us to
achieve significant savings in material costs and installation times, which makes
the Tridonic solution very cost-effective.”

sensor samples but a larger area. This avoids erroneous measurements caused
by moving objects.
The “constant light control” function ensures that the light intensity in the
space remains constant and that changes (as a result of ambient light entering
the space) are compensated. The results include enhanced comfort, correct il-

Enhanced energy savings and improved comfort

lumination at all times and, most importantly of all, energy savings.

The constant light control enables the artificial room lighting to interact with the
natural ambient light. To this end the ambient light sensor measures the light
intensity in the room, compares it with the set brightness value and dims the

Further Information:
www.tridonic.com
www.beckhoff.at
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Integrated building automation at Hotel Grischa in Davos, Switzerland

Luxury in harmony with sustainability
and energy efficiency
At the start of the 2011/2012 winter season the four-star Superior Hotel Grischa opened in the Swiss mountain
resort of Davos. The hotel is highlighted with outstanding features in terms of its luxury interior, facilities and its
environmentally-friendly design. On the one hand, Hotel Manager Maurice Parrée insisted on sustainability and energy efficiency during construction and operation of the hotel, on the other hand, the high comfort expectations of the
international guests from a hotel of this category had to be met at the same time. The integrated building automation
from Beckhoff, implemented by system partner simconex from Liechtenstein, played a crucial role in the realization
of this demanding construction project.

Maurice Parrée, Manager and President of the
board of directors of the four-star Hotel Grischa in Davos
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In the reception area of Hotel Grischa a
large “light sculpture,” consisting of 1,400
Murano glass pendants, provides a unique
ambience. The two-by-seven meter light
sculpture is controlled via an EL6851
the DMX terminal from Beckhoff, which
enables dynamic play of light and colors.

Davos is renowned as an exclusive meeting place for international events and

adaptation of the system to the respective standards of each building service.

conferences and as a destination for high-alpine winter sports. Since new plots

The heat-generating systems are directly connected to the CX9001 and CX5010

of land in the Alps region are quite hard to come by, the shells of two existing

Embedded PCs via Bus Terminals. For ventilation purposes actuators and flap

hotel buildings were used as a basis to build Hotel Grischa, which now offers 93

drives from Belimo, which are controlled via the MP-Bus protocol, were installed

rooms and suites, five restaurants and several conference areas.

in virtually all building zones. When used as an MP-Bus master terminal, the
KL6771 Bus Terminal from Beckhoff can accommodate up to 16 field devices:

Integrated control technology: from HVAC to room automation:

eight drives and eight sensors.

The two parts of Hotel Grischa, which were linked as part of the project, each
have their own heat generation, ventilation and climate control systems. The

All fans are controlled via frequency converters, which are directly connected

whole building automation system was implemented by simconex AG, based

to the Beckhoff Embedded PCs via analog outputs (0 – 10 VDC). All control

in Triesen, Liechtenstein. Markus Gimplinger, Manager of simconex, described

processes (set value and actual speed values) are computed on the controllers.

the design: “We implemented a totally new building automation concept, in

“This control technology enables us to integrate all aspects of building services

line with the requirements and expectations of the hotel management. The

even at a later date should special requirements emerge in the future,” said

solution is based on Beckhoff building automation technology with its unsur-

Markus Gimplinger.

passed openness and flexibility, without which it would have been impossible
to achieve the goals of the project.” simconex automated all building services,

Other important components of the HVAC systems at Hotel Grischa are the

including HVAC, room automation and building management. A total of 19

measuring points for electricity, water and electrical energy consumption. Al-

Embedded PCs are used: 10 x CX9001, 5 x CX1010 and 4 x CX5010 units. Five

though an energy management system has not yet been implemented, Markus

CP6902 Beckhoff Control Panels deal with visualization of the processes in

Gimplinger points out that this is quite likely to happen in the future. After all,

the control cabinets and control centers. An additional CP6607 Ethernet Panel

Hotel Grischa has a 266 m² solar system, a heat pump and a heat recovery sys-

control unit is located on the ground floor.

tem, which together cover 50 to 60% of the total heat demand. The measuring
points for consumption data metering are also connected to the Bus Terminal

The building automation solution realized at Hotel Grischa includes around

I/O via M-Bus. The data of the main electricity meter are read by the building

3,000 physical and 4,600 virtual data points. The network linking all parts of

management system via the Modbus TCP/IP bus system.

the building is based on Ethernet TCP/IP. Different fieldbus systems are used in
the subsidiary building services systems.

Central temperature and lighting control
At first glance the room automation in the hotel rooms seems rather modest. In

The integrated application of Beckhoff automation technology at Hotel Grischa

addition to IT systems, guests have the usual options for switching lights on and

to control all building services and for room automation naturally required

off, although there is no operating panel for individual room control.
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(f.r.t.l.): Markus Gimplinger, Manager of
simconex, in conversation with Daniel
Rothenberger, Building Automation Sales
Manager at Beckhoff Switzerland, in front
of the control cabinet on the fourth floor
of the new hotel wing.

The philosophy at Hotel Grischa is that individual room temperatures should

All control tasks can be visualized and initialized via the control system. Via lists,

be controlled centrally via the reception. All rooms have room temperature

all doors, rooms and lighting installations can be called up for the purpose of

sensors, underfloor heating and ventilation facilities, which can all be con-

individual room control. It goes without saying that the heating and ventilation

trolled individually via the central control system. The shading devices are also

systems are also fully visualized. “At the system screens the operator can visual-

controlled locally, based on the data from the weather sensors installed on the

ize the respective control task,” said Markus Gimplinger. “For example, status

main building.

messages with different colors indicate the state of the different components
when the lighting zones are viewed.”

A different automation concept was implemented for the suite. Here, EIB/KNX
control units for individual room control are used, with the option of calling up

The developer – Goodfast BV Davos – and the hotel management are very

different lighting scenarios. The suite has its own control cabinet, located in a

satisfied with the results. Manager and President of the board of directors,

side panel in the foyer.

Maurice Parrée and Markus Gimplinger, Manager of simconex, are aware that
the building automation “wish list” remains open, so that additional measures

Customizable room control for flexible room configurations

can be realized in the future.

In the conference rooms and restaurants, which can be combined to form larger
units as required, the lighting is controlled via EIB/KNX room control units and
DALI technology. Markus Gimplinger explained that the customizable room
configuration enables Hotel Grischa to act as a venue for a wide range of
meetings and conferences of different sizes. “Here too, the special features are
in the details: For example, the locations of the removable walls are visualized
on the touch panel. By tapping with a finger, partitions can be marked as open
or closed so that the individual room control can be adapted to the respective
spatial situation,” said Markus Gimplinger.
DMX technology is not only used for an impressive “light sculpture” in the
reception area of the hotel, but also for controlling the lighting in all elevators.
The EL6851 DMX terminal enables dynamic play of light and colors.
Expandable control system is ready for the future
The central control system runs on a conventional PC and covers all system
configurations for the whole building automation concept. Only a few people
have access to the password-protected system. “All staff can view the system
visualization, but changes can only be implemented with permission,” said
Markus Gimplinger.

Further Information:
www.hotelgrischa.ch
www.simconex.com
www.beckhoff.ch
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The four-star Hotel Grischa was built using
the shells of two existing hotel buildings as
a basis. The two buildings “Caprice” and
“Terminus” are linked by a new wing.

Building “Caprice“
Attic

Building “Terminus“
Attic

Main distribution –
ventilation
Attic

6th ﬂoor
5th ﬂoor
4th ﬂoor

3rd ﬂoor

Sub-distribution
3rd ﬂoor

2nd ﬂoor

Sub-distribution
2nd ﬂoor

1st ﬂoor

Sub-distribution
1st ﬂoor

Ground
ﬂoor

Sub-distribution
Ground ﬂoor
Field 9
Sub-distribution
– control system

Sub-distribution
2nd ﬂoor
Suite 214

Sub-distribution
– heating

Sub-distribution –
ventilation
Attic

4th ﬂoor

Sub-distribution
4th ﬂoor

3rd ﬂoor

Sub-distribution
3rd ﬂoor

2nd ﬂoor

Sub-distribution
2nd ﬂoor

1st ﬂoor

Sub-distribution
1st ﬂoor

Ground
ﬂoor

Basement

Sub-distribution –
ventilation
4th ﬂoor

Ground ﬂoor
control panel
seminar rooms 1-5

Sub-distribution
Basement
Field 11

Sub-distribution –
heating
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At “Formula Student Germany” 2012, the “Speeding Scientists of Siegen”
lined up on the starting line with an electric race car. The team used a Beckhoff

© FSG, Scheuplein

CX5020 Embedded PC as the control platform.

Beckhoff sponsors the “Speeding Scientists of Siegen”

CX5020 Embedded PC on the starting line with
the “Formula Student, Germany” racing team
The “Speeding Scientists of Siegen” racing team from the University of Siegen has taken part in the “Formula Student, Germany”
(FSG) competition in Hockenheim, Germany since 2009. In late summer each year, students from all over the world meet here for
five days to race their self-designed race cars in a Formula-One style atmosphere. Following the admittance of the first completely
electrically-driven racing cars to the FSG in 2010, the students from Siegen entered an electric racing car for the first time in 2011.
The “Speeding Scientists of Siegen” entered their next generation race car, the S3-12e, into the competition in 2012. This advanced
vehicle is equipped with a Beckhoff Embedded PC as the control platform.

Following the conclusion of the 2011 racing season, the “Speeding Scientists”

Data recording enables optimization

critically evaluated their first experiences with the electric race car. Shortcom-

of future racing car generations

ings, or rather potential areas for improvement were identified above all in

The CX controller additionally permits the plotting of data on the integrated

terms of the race car’s on-board PLC: troubleshooting was to be optimized as

Flash memory. This function makes it possible for the student team from

were the online display of the variable values and the data recording.

Siegen to record data while driving in order to evaluate it later using Matlab®
or Excel. “This is important above all for the development of our next race car

CX5020 wins the race to meet all requirements

generations,” Boris Schneider comments. “By recording the spring travels, a

“Apart from the fact that the controller has outstanding computing performance

load spectrum can be created to optimize and validate the running gear and

for its size, we were able to meet all requirements satisfactorily with the CX5020

frame. In addition, the recorded engine data provides information about the

Embedded PC,” explains Boris Schneider, Head of the Drivetrain Group of the

load phases of the drivetrain, which is extremely helpful for an optimum design

Speeding Scientists of Siegen e. V. “Not only does the Ethernet programming

of subsequent drive concepts.”

interface enable the fast and convenient display of all the values online – the
data can also be transmitted while driving via a WLAN interface. It is thus pos-

Integrating trace function and visualization tools

sible to follow the computing values during the race. Also, the CX’s global search

With the CX controller, the “Speeding Scientists” can record trace values while

function beats that of our predecessor PLC by miles.”

driving – without requiring expensive and specialized software. This function,
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The Formula Student Germany (FSG)
The Formula Student organization was founded in 1981 by the Society of
Automotive Engineers (SAE) in the USA. The Formula Student Germany (FSG)
division was initiated in 2006 by the Association of German Engineers. The
challenge is to develop a formula racing car according to the rules of the
FSG under strict technical and economic constraints. The goal is to give
students from all over the world the possibility to develop the theories they
The CAN-based measurement technology developed by the students themselves
can be connected to the CX via the EL6751 CANopen master terminal.

have learned into practice, to compare their solutions with one another and
to demonstrate their capabilities to industry.
A jury of experts from motor sport and the automotive and supplier industries evaluates the design of the racing cars, the cost, business plans and the
sales arguments of each team. In addition, the students prove on the race
track in various dynamic disciplines how their racing cars fare in practice.

which is integrated into the programming interface, is extremely well suited to
The CX controller allows the plotting of data on the integrated Flash memory.

the optimization of control, to the precise observation of all vehicle data during

This function makes it possible to record data while driving and to evaluate it

operation and to possible troubleshooting. “The trace function proved its useful-

later using Matlab® or Excel.

ness time and again during the test phase,” says Boris Schneider.
Also, a visualization tool is already conveniently integrated in the programming interface. This way, the team at the side of the track always has an eye
on data such as the battery charge level, vehicle speed, acceleration values,
remaining range and many other important details.
Variety of fieldbus interfaces
“Apart from the many extras, the CX5020 also offers every function that one
would expect from a PLC,” comments Boris Schneider. “Above all, the variety
of fieldbus interfaces was a big advantage for us. Even CAN2.0, which is a
rather rare bus system in industry, can be connected to the CX via the EL6751
CANopen master terminal without any problem.” This way the measurement
technology, which was developed by the budding engineers themselves and

The CX5020 offers a trace function, which is suitable for the optimization of con-

operates with a CAN-capable microcontroller, can be connected to the CX.

trol, for the precise observation of all vehicle data in operation and for possible

“Quite apart from the advantages in performance that the Embedded PC from

troubleshooting.

Beckhoff provides in comparison with our predecessor controller, the programming is also considerably more convenient. With the aid of the CFC graphic
programming language we were able to create a good overview of the entire
program, in which ST-based subprograms can be called in turn,” explains Boris
Schneider. “Beyond that the Embedded PC, thanks to its magnesium housing,
is also one of the lightest and most compact of all the controllers that were
evaluated, which was beneficial in the construction of a lightweight race car,”
says Boris Schneider in summary.

A visualization tool is also already conveniently integrated in the programming
interface. This way, the team at the side of the track always has an eye on all the
data such as the battery charge level, vehicle speed, acceleration values, remaining range and many other important items of information.

Further Information:
www.s3racing.de/formula-student
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D-type Liaison for active participation in the IEC SC22G MT16 Working Group

IEC extends partnership
with ETG
With the extension of the D-type Liaison partnership to include the IEC SC22G MT16 Working
Group, the International Electrotechnical Commission (IEC) now enables active participation in the
maintenance program for Part 7-xxx of the IEC 61800 series.
Dr. Guido Beckmann, chairman of ETG’s Technical Committee, serves as representative of the
organization in the MT16 Working Group, which deals with device profiles for drive systems, such as
servo controllers, frequency converters or stepper motor controllers. He said: “With our participation
we strive to continue and strengthen our active contribution to the standards maintained by SC22G
MT16, e.g. to the next edition of IEC 61800-7. Since the first release of this standard, the mapping
of the drive profiles CiA402 and SERCOS to the EtherCAT technology was part of the specification.”
The ETG regards worldwide standardization of device profiles as a particularly important measure for unification of the device implementation. Open control architectures and a reduction of the
Further Information:
www.ethercat.org

integration effort are among the main aims of the organization.

A ceremony took place to open the first EtherCAT Conformance
Test Center (ETC) at Beihang University in Beijing.

Official opening at the Laboratory of Numerical Control and Automation (LNC)

ETG establishes EtherCAT Test Center in China
The ETG recently opened the first EtherCAT Test Center (ETC) in China. Guests

Together with co-author Prof. Ji Huan he wrote the Chinese edition of the

of honor at the ceremony, which took place in the new main building at

EtherCAT handbook.

Beihang University in Beijing, were the dean and the vice dean of the Beihang
School of Mechanical & Engineering Automation, Prof. Gang Zhao and Prof.

LNC joined the ETG in 2005. In 2010 it was awarded EtherCAT Competence Cen-

Zhenggan Zhou.

ter status. Beryl Fan, manager of the ETG office China, is delighted: “Establishing
the ETC at Beihang University is a strategic step that supports the continued

Dr. Yanqiang Liu is the ETC director and is responsible for conformance tests.

work of the ETG in China. Now we can meet the requirements of local device

He spent six months at Beckhoff in Germany to study the technology in detail.

manufacturers with official EtherCAT Conformance Tests in China.”
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Users and manufacturers attend ETG event

Full house at
“EtherCAT in Mobile Applications”
The ETG had invited to its “EtherCAT in Mobile Applications” kick-off event, which took place this
past February in Frankfurt. A total of 115 users and manufacturers of mobile machines received
hands-on information relating to the special features and challenges of mobile applications of
EtherCAT communication, automating mobile machines, condition monitoring, test systems and
functional safety. Dr. Guido Beckmann from the ETG managed the event and was one of the speakers. According to Dr. Beckmann: “Mobile applications are increasingly complex and the demand
for energy efficiency and yield rates are rising. Integration of cameras, web applications and fast
control loops require shorter cycle times and more bandwidth. With its outstanding performance
and flexibility, EtherCAT – as the ‘Ethernet fieldbus’ – is predestined to meet those needs.”
ETG Executive Director, Martin Rostan was also among the speakers as were representatives from companies such as 3S-Smart Software Solutions GmbH, Beckhoff Automation, BIBA,
Broadcom, dSPACE, John Deere, TÜV Süd and Vector Informatik. Application examples provided
additional insights into the practical application of EtherCAT in mobile machines.

A whole-day ETG kick-off event on February 6th,
2013 provided delegates with comprehensive
information on the application of EtherCAT in
mobile applications.

ZF Friedrichshafen is EtherCAT Technology
Group member no. 2,000
Last year the ETG reached a further significant milestone in its history: in the summer of 2012,
ZF Friedrichshafen AG (ZF) became the 2,000th member of the organization. The official presentation
ceremony recently took place in Friedrichshafen, Germany.
Martin Rostan, the ETG’s Executive Director who, in line with tradition, handed over the trophy
and the official certificate, said: “We are happy to welcome ZF as a valued addition to the circle of
ETG members. The fact that we broke the 2,000 member mark is clear evidence for the widespread
acceptance EtherCAT has reached during the past 10 years.” Rüdiger Ammann, head of FC test bench
management for ZF Group, commented on the ETG membership of ZF as one of the world’s leading suppliers to the automotive industry: “We joined the ETG due to EtherCAT’s high flexibility and
performance. EtherCAT is becoming an important part of our automation system for control and data
acquisition on our test benches.”
The rapid spread of EtherCAT technology underscores the continuous development of the ETG:
ZF Friedrichshafen was recently welcomed as

Since ZF joined the group numerous other new members have joined. The ETG currently has more than

the landmark 2,000th member of the ETG.

2,300 members from 56 countries.
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New product offensive
at SPS IPC Drives 2012

Beckhoff presented numerous new products and innovations to the trade

extended range of servomotors up to the compact safety controller for small

visitors at the automation meeting place at the end of November. Around

and medium-size applications. Version 3.1 of TwinCAT provides users with

57,000 trade visitors from 75 countries gathered information at the trade

new and extended functions for the automation software. Beckhoff Trade

show in Nuremberg, Germany. The Beckhoff automation toolkit is being

Show TV gives a detailed overview of the new products and trends in New

expanded in all areas of technology: from new multi-touch panels and an

Automation Technology.

Impressions and Trade Show TV:
www.beckhoff.com/sps
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Tire Technology Expo 2013
draws a successful balance
With a record participation of more than 180 exhibitors, the Tire Technology

beginnings of interesting projects in Germany and abroad, including the USA.

Expo 2013 was celebrated as the most successful event since its inception.

Despite the currently rather reserved investment behavior in the industry, the

More than 2000 trade visitors from around 80 countries gathered information

flexible scalability and simple integration of our solution mean that we are in

about products and solutions at the world’s most important trade show for tire

demand as a partner for the modernization or extension of existing systems. In

manufacturing from 5 to 7 February 2013 in Cologne, Germany.

addition to that our engineering services are interesting for many customers,

Beckhoff presented its open PC- and EtherCAT-based control solution,

because in the professional execution of automation projects – from planning to

which can be used in the entire tire manufacturing process. In keeping with the

control cabinet manufacturing – they benefit from our long industrial experience

high demands of the industry with regard to dirt and high temperatures, the

and the know-how of our experts by saving time and costs.”

“automation toolkit” from Beckhoff provides particularly robust and reliable
components. Klaus Büttner, branch manager for the rubber and tire industry
Further Information:
www.beckhoff.com/tiretech

at Beckhoff, draws a positive balance from this year’s Tire Technology Expo:
“Discussions with our customers and new contacts have given rise to concrete

USA: XTS celebrates premiere
at the Pack Expo 2012

The Pack Expo, which is one of the world’s largest packaging and processing
trade shows, registered record figures in 2012: almost 2000 exhibitors on an
exhibition area of 100,000 m² welcomed around 45,300 trade show visitors.

Beckhoff presented its eXtended Transport System (XTS) for the first time ever to

The XTS demonstration at the Beckhoff trade show booth attracted an

the North American trade audience at the Pack Expo 2012 International, which

extraordinarily large number of visitors and made the Pack Expo the most suc-

took place from 28 to 31 October 2012 in Chicago. For the construction of pack-

cessful trade show for Beckhoff’s American subsidiary last year. End customers

aging machines in particular, the linear transport system offers genuine support

from the packaging and food industries, machine manufacturers and also the

for the lowering of engineering costs, for process optimization and – owing to

publishers of business magazines crowded in front of the presentation of the

its compact design – for new, space-saving machine concepts.

innovative drive system.
Further Information:
www.packexpo.com
www.beckhoffautomation.com
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Trade shows and events 2013
Europe
Germany
Ligna
May 06 –10, 2013
Hanover
Hall 17, Booth A40
www.ligna.de
Sensor + Test
May 14 –16, 2013
Nuremberg
Hall 11, Booth 127
www.sensor-test.de

Austria

Netherlands

Smart Automation
October 01–03, 2013
Linz
www.smart-automation.at

High-Tech Systems
April 24–25, 2013
Eindhoven
www.hightechsystems.nl

Belgium

Norway

Indumation
April 24–26, 2013
Kortrijk
Hall 6, Booth B11
www.indumation.com

Nor-Shipping
June 04–07, 2013
Oslo
www.nor-shipping.no
Switzerland

Finland
EMO
September 16–21, 2013
Hanover
www.emo-hannover.de
FachPack
September 24–26, 2013
Nuremberg
www.fachpack.de
Motek
October 07–10, 2013
Stuttgart
www.motek-messe.de
K
October 16–23, 2013
Düsseldorf
Hall 11, Booth G21
www.k-online.de
SPS IPC Drives
November 26–28, 2013
Nuremberg
Hall 7, Booth 406
www.mesago.de/sps

Automaatio
October 01–03, 2013
Helsinki
www.automaatiomessut.fi
France
Interclima + Elec
November 04–08, 2013
Paris
www.interclimaelec.com
Hungary
IndustriAutomation
May 28–31, 2013
Budapest
www.industriautomation.hu
Italy
SPS IPC Drives Italia
May 21–23, 2013
Parma
www.sps-italia.net
Packology
June 11–14, 2013
Rimini
www.packologyexpo.com

swissT.fair Moutier
May 23–24, 2013
Moutier
www.swisstfair.ch
swissT.fair Zürich
June 06–07, 2013
Zurich
www.swisstfair.ch
Ineltec
September 10–13, 2013
Basel
www.ineltec.ch
Asia
China
CIMT
April 22–27, 2013
Beijing
www.cimtshow.com
CWIEME
May 08–10, 2013
Guangzhou
www.coilwindingexpo.com/china

SNEC PV Power Expo
May 14–16, 2013
Shanghai
www.snec.org.cn
Chinaplas
May 20–23, 2013
Guangzhou
www.chinaplasonline.com
Electrical Building Technology
June 09–12, 2013
Guangzhou
www.building.messefrankfurt.com.cn
Ciros
July 02–05, 2013
Shanghai
www.ciros.com.cn
Propak China
July 17–19, 2013
Shanghai
www.propakchina.com
Miconex
August 27–30, 2013
Beijing
www.miconex.com.cn
China Wind Power
October 16–18, 2013
Beijing
www.chinawind.org.cn
Marintec
December 03–06, 2013
Shanghai
www.marintecchina.com
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Lebanon
EcOrient
June 04–07, 2013
Beirut
www.ecorient2013.com

The Control Roadshow Walvis Bay
May 09, 2013
Walvis Bay
www.whatsnewinprocessing.co.za

Offshore Technology Conference
May 06–09, 2013
Houston
Hall Reliant Center, Booth 9873
www.otcnet.org/2013

Fabtech
November 18–21, 2013
Chicago
Hall South, Booth 3414
www.fabtechexpo.com

ATX East
June 18–20, 2013
Philadelphia
Booth 1601
www.atxeast.com

South America
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South Africa
Malaysia
Automex
May 21–25, 2013
Kuala Lumpur
Hall 5, Booth 5210
www.tradelink.com.my/automex
Singapore
Asia Manufacturing Strategies Summit
October 15–16, 2013
Singapore
www.asiamanufacturingsummit.com
Taiwan
Taipei Int‘l Industrial Automation
Exhibition
August 28–31, 2013
Taipei
www.autotaiwan.com.tw
Thailand
Assembly Technology
June 20–23, 2013
Bangkok
Hall 104, Booth X07
www.assemblytechexpo.com
Africa

Process Expo South Africa
May 21–23, 2013
Johannesburg
Booth D6-9
www.process-expo.co.za
The Control Roadshow Port Elizabeth
August 22, 2013
Port Elizabeth
www.whatsnewinprocessing.co.za
The Control Roadshow Vanderbijlpark
October 24, 2013
Vanderbijlpark
www.whatsnewinprocessing.co.za
North America
Canada
ATX Canada
May 14–16, 2013
Toronto
Booth 1047
www.atxcanada.com
CMTS
September 30 – October 03, 2013
Mississauga
Hall 4, Booth 7408
www.cmts.ca

Namibia
The Control Roadshow Windhoek
May 07, 2013
Windhoek
www.whatsnewinprocessing.co.za

USA
Windpower Expo
May 05–08, 2013
Chicago
Hall South, Booth 4101
www.windpowerexpo.org

Intersolar North America
July 09–11, 2013
San Francisco
Hall North, Booth 5647
www.intersolar.us
CPP EXPO
September 08–12, 2013
Chicago
Hall North, Booth 6915
www.cppexpo.com
Pack Expo
September 23–25, 2013
Las Vegas
Hall South, Booth 5633
www.packexpo.com
ATX Texas
October 15–16, 2013
Houston
Booth 630
www.atxtexas.com
Process Expo USA
November 03–06, 2013
Chicago
Hall North, Booth 2225
www.myprocessexpo.com

Brazil
Feiplastic
May 20–24, 2013
São Paulo
www.feiplastic.com.br
Feimafe
June 03–08, 2013
São Paulo
www.feimafe.com.br
Fispal Tecnologia
June 25–28, 2013
São Paulo
www.fispal.com
Colombia
Automatisa
April 10–12, 2013
Bogotá
Hall Main, Booth 520
www.feria-automatisa.com
Mexico
Expo Pack
June 18–21, 2013
Mexico City
Booth 4134
www.expopack.com.mx

For additional information on our worldwide
subsidiaries’ and partner companies’ trade
show schedules please check:
www.beckhoff.com/trade_shows
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