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Whether industrial robots, service robots or humanoid robots, and whether featuring articulated arms,
SCARA, gantry, delta, H-Bot or hexapod configuration, whether they are mobile or stationary: many
robots use EtherCAT today. EtherCAT initially made inroads into robot research projects, for example,
in 2004 in the BMBF project ‘PAPAS’ by DLR, Kuka, Trumpf Laser, Schunk and Lenze, in 2005 with
mobile research robots at the Suncheon University in Korea as well as in 2007 in the University of
Lund’s Java robot and in the Fraunhofer IPA Institute’s ‘Secur-O-bot’ surveillance robot. The successful
football robots of the TechUnited team from Eindhoven
also rely on EtherCAT – they were runners-up in the
world championships and have just won the German
Open once again. The “actor robots” from the University
of Shanghai, which perform a Beijing opera at the World
Exhibition, were already the subject of an article in the
previous issue of PC Control. We know of 15 development projects for humanoid robots in the United States,
Japan, Korea, Italy and Germany that have decided to
utilize EtherCAT.
However, EtherCAT robots are in use not only in research, but long since in industry as well: they weld
ships in the shipyards of Korea and cars at the Chinese
auto manufacturer Chery, remove parts from plastics
Martin Rostan,
machines, pack foodstuffs and can be found in a VolksManager, Technology Marketing
wagen vehicle assembly plant in Wolfsburg, Germany.
Why is EtherCAT the communication standard for robot projects? Because robots and their controllers benefit particularly from EtherCAT’s unique features: no other bus system offers the shortest
cycle times, precise synchronization and flexible topology – and all of this without special hardware
requirements in the controller, implemented purely in software. As a result, IPCs become robot controllers without additional hardware.
TwinCAT demonstrates how this works: SCARA, gantry robots, articulated arms or parallel kinematics;
a suitable robot for every task – any of these can have one PC-based automation platform and naturally only one bus system. Not only are the demanding Motion Control tasks of the robot application
taken care of and the I/Os for the sequential control operated via EtherCAT, but the functional safety
of the plant is also ensured at the same time – TwinSAFE also “speaks” EtherCAT, of course. Details
regarding TwinCAT as a robot controller can be found in the article from page 10 onwards.
A further outstanding characteristic of EtherCAT benefits Justin, the humanoid robot from the
Institute of Robotics and Mechatronics at the German Aerospace Center: the seamless integration
of other bus systems. The makers of Justin were faced with a challenge that many system integrators are familiar with: the selection of the most powerful technology for new systems while at the
same time being able to continue to use already existing systems. Both challenges are solved with
EtherCAT. Fieldbus gateways with uniform interfaces defined by the EtherCAT Technology Group (ETG)
facilitate the simple integration of other fieldbus worlds, enabling smooth migration from traditional
fieldbuses to the newer EtherCAT fieldbus. Even better, all new devices benefit immediately from the
improved performance. Justin is introduced to you from page 28 onwards – and you can see Rollin’
Justin dancing on YouTube!
I hope you enjoy reading this issue very much.
Martin Rostan
Manager, Technology Marketing
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Over 200 Beckhoff sales employees from more than
40 countries met in the run-up to Hanover Fair at the
5th International Sales Meeting in Marienfeld, Germany.

5th International Sales Meeting: worldwide Beckhoff
Sales meets in the run-up to Hanover Fair

From 15 to 18 April Beckhoff invited its sales employees and partners to the
5th International Sales Meeting (ISM). Beckhoff assembles its sales team every
two years for this international information meeting in the run-up to Hanover
Fair. “The ISM has now become a fixed part of our internal network,” summarizes Kai Ristau, International Sales Manager at Beckhoff. “With the ISM
we have created a possibility to inform about and discuss our extensive range
and current developments in a personal yet international way. Thus, at the
same time, our worldwide network is maintained and extended.”
Over 200 Beckhoff sales employees from more than 40 countries flew
in ahead of the volcanic ash from Iceland in order to spend an extended

weekend in Marienfeld, near the Beckhoff headquarters in Verl, Germany.
Apart from information about current product developments, the emphasis
of the meeting lay on the exchange of views about international applications, industry-orientated market developments and an intensive exchange
of views with the product management. In particular, developments in the
Beckhoff software TwinCAT 3 as well as in EtherCAT and the EtherCAT Technology Group were presented. “We have once again planned a great deal
for the future,” says Kai Ristau. “With our ‘Vision 2020’ we have defined our
goals for the next ten years. Apart from that we will continue to concentrate
strongly on the worldwide expansion of our branch offices.” Today, Beckhoff
is represented by subsidiaries and cooperation partners in over 60 countries
worldwide. Apart from the presentation of new developments, the ISM offered a very good opportunity to carry the Beckhoff corporate culture further
out into the world.

Positive business development for 2010

Beckhoff earns 236 million euros worldwide in 2009
Beckhoff Automation closed the financial year 2009 with a worldwide turnover of 236 million euros; that corresponds to
a decrease of 15 percent in comparison with the previous year. Beckhoff employs 1350 people worldwide (a 10 percent
increase compared with the previous year).

“Following a very successful year in 2008, we, like most other organizations,
had to accept losses in 2009 due to the world economic crisis,” Hans Beckhoff
summarizes. The managing director is not dissatisfied, however. “We have
come through the crisis year in acceptable fashion, have remained profitable
and have invested further in the development of our products and in the expansion of production and sales. We have won many new projects, especially
during the crisis of 2009. In these difficult times, the mechanical engineering
and plant construction industries have been looking for more economical and
more powerful controllers. We offer precisely the right solutions here, with
our fundamental technologies such as PC-based control, EtherCAT and XFC,
so that the market’s system decisions were frequently made in our favor.”
Beckhoff Automation expects a very positive business development in 2010:
“The second half of 2009 already showed an upturn and the first quarter
of 2010 was characterized by extremely strong growth. The industry has
regained its foothold again at home and abroad.” In 2010, therefore, the
company wants not only to compensate for the downturn in 2009, but also
expects acceptable growth in the two-year comparison.

Foreign trade segment rose sharply
Beckhoff was able to gain many new customers worldwide, so that turnover
from foreign trade grew in 2009 to 50 percent, up from 44 percent of total
business. “We are benefitting here in particular from economic growth in the
BRIC nations (Brazil, Russia, India and China),” explains Kai Ristau, International Sales Manager at Beckhoff Automation: “We have set the ambitious
target of increasing our foreign business to over 65 percent of turnover by
the year 2015. As far as global development is concerned, China in particular
should be highlighted. After Germany, China is now the country with the
strongest turnover, closely followed by the United States.”
Beckhoff has continued to develop its sales commitment in Europe with the
establishment of subsidiaries in Norway and in the United Kingdom. With 24
subsidiaries and additional distributors currently, Beckhoff is represented in
over 60 countries worldwide. The number of subsidiaries is set to rise to 30
by the end of 2010 with the founding of further companies, e.g. in Malaysia,
Israel and Japan.
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Beckhoff takes over High-Def Technology GmbH

Strengthening of building and
home automation
High-Def presented a preview of HomeOne,
a software for controlling building and media

The Beckhoff group has expanded its know-how in the
field of building and home automation with the takeover
of High-Def Technology GmbH, a specialist in software
solutions for building and media control. Beckhoff’s range
of products and solutions are thus extended by media software and user interfaces for buildings.

High-Def Technology GmbH was integrated into the Beckhoff Group with effect from 1 February 2010. Managing director of High-Def Technology GmbH
is Thorsten Meiners, who founded the company in 2006.
Hans Beckhoff said: “With the takeover of High-Def we are strengthening
our expertise in the fields of home automation and home entertainment. We
will be developing our own PC-based product lines for this strongly growing
market. The High-Def takeover is the first step into this exciting market.”
The HomeOne system developed by High-Def enables simple control of the
building services and media equipment in one system and can be used both in
the private sector and in office buildings or hotels. The individually adaptable
Multitouch user interface controls the multi-room playback of media (audio,
video, photos, TV), infotainment and entertainment electronics as well as
the building services. Different clients make operation possible via PC, touch
panel, Internet or even via an iPhone. The HomeOne concept is based on the

Beckhoff at SMM 2010
Beckhoff is presenting its automation
components at SMM (Shipbuilding,
Machinery & Marine technology), the
leading trade fair for the shipbuilding
industry, in Hall B6, Booth 487, from
7 to 10 September 2010. Beckhoff offers controllers for shipbuilding ranging

equipment in one system, at the Beckhoff
booth at Light+Building 2010 in Germany.

Thorsten Meiners,
managing director of
High-Def Technology GmbH

software solution developed by High-Def as well as Beckhoff PCs and touch
panels. As a universally PC- and Windows-based software solution, HomeOne
fits optimally into Beckhoff’s technology concept and rounds off the knowhow in the field of building automation.

from PC controllers and Embedded PCs
to the small controller with integrated
interface to the I/O level. The Beckhoff
Bus Terminal system enables the connection of the sensor/actuator level. Over
400 different Bus Terminals cover the
complete range of signal types.
Bus Couplers are available for all relevant bus systems for the open and
bus-neutral I/O system: from Ethernet

and EtherCAT to PROFIBUS. Components
for the Ethernet periphery as well as
industrial displays and operating panels
round off the range of offers.
TwinCAT automation software integrates PLC, measurement technology
and also Condition Monitoring functions and enables connection to the
higher-level system via communication
standards such as Ethernet and OPC.
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Review:
Beckhoff at Hanover Fair 2010
Hanover Fair 2010, the world and leading trade fair for automation technology, took place from 19 – 23 April 2010 in
Hanover, Germany. Beckhoff presented its high-performance control technology for mechanical engineering and process technology at booth F06 in Hall 9. One of the highlights of the trade fair booth was the presentation of TwinCAT 3.

Around 200 Beckhoff employees from 40 countries were on hand to welcome the international customers
and visitors. Due to the worldwide air travel chaos, caused by the ash cloud over Europe following the
volcanic eruption in Iceland, the number of the foreign visitors dropped this year. Altogether, the number
of visitors decreased by around 20 percent to 150,000. Nevertheless, Hans Beckhoff sums up the spring
fair for automation positively: “Hanover Fair 2010 fostered the basic positive mood in the industry. The
internationality of the fair was less pronounced than in previous years due to the air travel crisis, but trade
visitors from Europe with concrete projects compensated for that.”
Hanover Fair 2011 will occupy the entire exhibition center from 4 to 8 April with 13 leading trade fairs.

NEW: The C5210 19-inch slide-in Industrial PC
is only one rack unit high and has an Intel®

Trade show impressions and videos: www.beckhoff.com/hmi

Core™2 Duo on a 3½-inch motherboard with
on-board SATA RAID controller and two SATA
3½-inch removable frames.
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The stainless steel panels in IP 65
protection meet strict hygiene regulations.

Beckhoff was represented at a total
of six exhibition booths at Hanover
Fair, for example at Microsoft with a
technology demonstration concerned
with the monitoring and optimization
of energy in server rooms.

“TectoYou” is a nationwide initiative by Hanover Fair in cooperation with associations and companies, and aims to inspire young people to take up technical
professions and to give them a better understanding of future technologies.
Within the context of “TectoYou”, Beckhoff sponsored the visit to Hanover of
over 500 school pupils from eastern Westphalia together with their teachers.
Trained guides and Beckhoff experts accompanied the pupils from nine schools,
so that they could experience automation technology live at Hanover Fair.

8 news
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Beckhoff at Automatica 2010
The international trade fair for automation and mechatronics, Automatica, presented solutions from the fields of, among
others, robotics, assembly and handling from 8 to 11 June 2010
in Munich, Germany. Beckhoff presented its PC- and EtherCATbased control technology, Motion Control and safety solutions
as well as TwinCAT automation software with integrated robot
controller. TwinCAT supports various parallel and serial kinematics, such as those used for pick-and-place tasks. A new item presented by Beckhoff at Automatica was the TwinCAT kinematics
for 6-D cable robots.

The extension of the TwinCAT automation suite by robot kinematics enables the
integration of robots and their interaction and synchronization with the PLC and
Motion Control functions. This results in the seamless integration into the overall
control system as well as dispensing with additional robot CPUs. The software
‘TwinCAT Kinematic Transformation’ supports the following kinematics: cartesian
portal, shear kinematics, roller kinematics (H-Bot), SCARA, 2-D kinematics, 2-D
parallel kinematics and 3-D delta kinematics.
Beckhoff showed a new item in a live demonstration at Automatica: an extension
of the TwinCAT software by 6-D kinematics for cable robots. The advantages of the
cable robot for pick-and-place tasks result from its mechanical structure: elaborate
carbon rods are replaced by economical ropes, the arrangement of the servo motors is flexible (e.g. also underneath the robot) and the workpiece gripper can be
rotated and tilted.
EtherCAT – top performance on the basis of Industrial Ethernet
EtherCAT, the Industrial Ethernet system, has now become the process communication standard in many robots. The use of the fast fieldbus system in the field
of robotics offers a number of decisive advantages: EtherCAT enables extremely
short update times for the process image (50 μs); control loops (up to the current
controller) can be closed via the bus. Control of the axes can take place centrally
in the controller – including the coupled movement function. The EtherCAT system
integrates redundancy, hot connect and hot swap options.
Beckhoff offers an extensive range of EtherCAT I/Os for the connection of the entire
sensor and actuator systems into the robotics, assembling and handling technology.
A complete range is available for all important types of signals in the EtherCAT
Terminals in protection class IP 20 and the EtherCAT Box modules in IP 67. The
compact design and small weight of the EtherCAT Box modules facilitates applications in which the I/O interface is moved, e.g. on a robot arm. In both I/O systems
the EtherCAT protocol is fully retained down to the individual module, making it
possible to realize extremely short reaction times.

Universal high-speed Ethernet: Beckhoff PC- and EtherCAT-based control
technology for robotics in handling, production and assembly

As new products in the I/O section, Beckhoff presented, among other things, the
HD Terminals – a new Bus Terminal generation with increased packing density.
The ‘High Density’ EtherCAT Terminals contain 16 connection points in the housing
of a 12 mm electronic terminal block. Also new are the EtherCAT Box modules with
16 channels, with which wiring and costs can be significantly reduced. The 16-channel box will be available in various input/output versions.
www.beckhoff.com/robotics
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Beckhoff Drive Technology:
Motors in new wash-down variant

Dynamic servomotors
for the food industry

With the AM3000 Synchronous
Servo Motor series’ new
model, featuring FDA-compliant, white surface coating,
Beckhoff is introducing an
inexpensive solution for all
applications in the closely
regulated food production and
packaging industries.

With the AM3000 Synchronous Servomotor series with FDA-compliant, white surface coating, Beckhoff is
introducing a high-performance servo solution for all applications in the food industry. The coating is suitable for use around food products and is resistant to aggressive cleaning agents. Apart from the surface
coating, the motors do not differ from the standard types from the AM3000 series.

Hygiene regulations in the food industry place high demands
on drive and control components with regard to surfaces and
materials, which must be able to withstand regular exposure and
resistance to aggressive cleaners. By coating a standard servomotor
so that it is suitable for use around food products, Beckhoff breaks
new ground: the white coating, which is typical in the food industry,
is compliant with FDA (Food and Drug Administration) regulations
and guarantees that the products manufactured with it are not in
any way tainted by chemicals.
The FDA-compliant motors differ from the standard types only by
their surface, their sealing ring and by the stainless steel shaft,
otherwise they are identical. The advantage for the user is that ad-

ditional motor types do not have to be ‘designed into’ the machine
in the case of mixed use of coated and standard motors. A further
advantage is the price: the coating adds only about 30 percent to
the price of the standard motors, depending on the size.
The flange sizes 2…7 from the Beckhoff AM3000 series are optionally available with the new surface coating. The IP 67 design
permits use in harsh industrial environments.

www.beckhoff.com/AM3000
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Scientific Automation: kinematic transformation streamlined in TwinCAT

Simple integration of robots
in PC Control

Today it is impossible to imagine industry without robots. To this point, robots are being used in many areas with
increasing frequency due to their great flexibility. Not only that, the familiar articulated robots are not necessary
at all for many applications; instead, simple and inexpensive bar kinematics can be used, such as delta robots. Historically, these robots have been equipped with their own controller, which was usually PC-based. With ‘Scientific
Automation,’ Beckhoff has extended the application range of the classic, PC-based automation technology with
new components, such as robotics. With ‘TwinCAT Kinematic Transformation’ software, a dynamic solution is now
available to the user that integrates the control of robots into the Beckhoff world.

11 cover

PC Control 02 | 2010

Until recently, the use of robots has always required a special CPU. The
robot controller often had to be connected to the actual machine controller by a special fieldbus and the programming of the robot required
a special software package and a special, usually manufacturer-specific
programming language. However, the different controllers with the fieldbus connected in-between allowed no synchronization between robots
and Motion Control.
The solution is the realization of the robot in software. This eliminates the
costs of the robot controller, the wiring and configuration of the fieldbus
and, in particular, the costs of programming the robot. High-precision synchronization can be achieved by means of reducing the communication
between the standard controller and robot to pure memory access. This
way, a part on a conveyor belt operated with standard Motion Control
can be grasped and set aside by the robot ‘on the fly.’

workspace of the robot, this workspace is concretely dependent on many
parameters: arm lengths, angular range, center of gravity, maximum load,
etc. The arrangement of the arms and joints determines the kinematic
structure, which is divided into two main classes:
Serial kinematics:
The current position of any axis is always dependent on the position of
the preceding axis. The TCP (Tool Center Point) is changed by each axis in
the x, y and z planes. Examples: SCARA and crane kinematics
Parallel kinematics:
The current position of the axis is influenced by the preceding axis in
one direction only. The TCP is only changed in one plane. Examples: delta
kinematics, shear kinematics

Kinematic transformation
Kinematics (from the Greek ‘kinema,’ motion) is the study of the movement of points and bodies in space, described by the variables:
| path s (change of position coordinates)
| velocity v
| acceleration a
The causes of the movement (forces) are not taken into account. In the
context of robotics, the term ‘kinematics’ refers to the different movement possibilities. Since the structure and number of axes determine the

Examples of parallel kinematics: Delta and shear kinematics

Examples of serial kinematics: SCARA and crane kinematics

Coordinate systems
Coordinate systems are required in order to describe the positional behavior of a system. These are placed in the individual active joint axes.
To this end one can refer, for example, to Cartesian coordinate systems,
which are bound in such a way to the individual bodies that a rotation
or a translation takes place around or, as the case may be, towards the
coordinate axes. Different coordinate systems can be used as a basis for
programming:
| The Cartesian coordinate system
– right-handed
– direction of rotation always positive (counter-clockwise)

12 cover

|
|
|

The Piece Coordinate System (PCS) is independent of the kinematics
employed and is used for part-specific orientations.
The Machine Coordinate System (MCS) is independent of the kinematics employed and is used for machine-specific orientations.
The Axis Coordinate System (ACS) depends on the kinematics employed and is used for referencing or homing.

The robots are often programmed in the PCS or MCS, since both systems
are very clear due to the Cartesian structure. The type of kinematics in
these systems does not need to be taken into account, since the appropriate motion sequences are calculated by a transformation. As opposed to
this, when programming in the ACS, it is essential to take into account the
structure of the axes, since the movement commands for the axes must
be programmed directly. Therefore, this type of programming is used only
in exceptional cases.

Transformation
Kinematics describes the investigation of the possible movements of the
individual limbs of the robot in relation to each other. It takes into account the velocities and accelerations that occur during the movement
of the joints, but not the forces that occur or the type of drive of the joint
(active/passive). A different arrangement of joints and limbs can produce
an identical Tool Center Point (TCP) movement path.
Transformation describes, in the context of the kinematics, the calculation necessary in order to change from one coordinate system to
another. There are basically two problems in considering the kinematics
of robots. The direct kinematic problem (KP), also called forward transformation, deals with the calculation of the position of the TCP in spatially
fixed coordinates from the axis-specific joint coordinates of the robot.
The inverse kinematic problem (IKP), also called backward transformation,
is the reverse relationship, in which the axis-specific joint coordinates
are to be determined from the TCP position. The task of a transforma-

PC Control 02 | 2010

Typical kinematics

Cartesian gantry

2-D parallel kinematics

3-D delta kinematics

Roller kinematics (H-Bot)

SCARA kinematics

Shear kinematics
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tion is to change the position and orientation of the objects relative to
one another so that the TCP traverses the desired movement path.
Tracking
Naturally a robot does not exist on its own in the world, but must cooperate with other machine components. A frequent task is driving to a
specific position on a moving belt and, of course, synchronous movement
along with the belt. For example, the robot is supposed to pick up a part
from a specific belt or to set it down in a certain position. The synchronization and movement of the robot along with a moving part – in the
translatory or rotary coordinate system – is referred to as tracking.
Realization in TwinCAT
TwinCAT Kinematic Transformation integrates itself transparently in the
existing motion control world: robotic and motion control functions can
be synchronized optimally using TwinCAT NC PTP (point-to-point axis
positioning) or NC I (axis interpolation in three dimensions). All PLC and
NC characteristics can be combined as desired on a common hardware
and software platform.
TwinCAT Kinematic Transformation implements various robot kinematics
on the PC. In addition to 2-D kinematics, it can also be used to calculate 3-D bar kinematics, delta kinematics as well as SCARA kinematics.
The axes are controlled directly from the TwinCAT Motion Control system. The user thereby programs the robot movement directly in the
Cartesian coordinate system. The transformation into the robot coordinate system is calculated in software during each cycle. In order to minimize the oscillation tendency and to increase the positioning accuracy,
another current pre-control can be activated for many kinematics. This
is naturally only possible if the drive amplifiers and the fieldbus are fast
enough and interfaces are available for an additional current pre-control.
EtherCAT and the AX5000 Servo Drives from Beckhoff fulfill precisely
these requirements.
The robot is configured in the familiar TwinCAT System Manager, the tool
for configuring the I/Os, all axes and the robot. The bar and arm lengths
as well as kinematic offsets are parameterized here. Masses and mass
inertias of the robot can also be specified optionally for the pre-control.

Outlook
The TwinCAT Kinematic Transformation package provides the TwinCAT
user the possibility to simply integrate a robot of e.g. the type delta or
SCARA kinematics. Configuration takes place in the TwinCAT System
Manager. The calculation of the dynamic model makes it possible to minimize the path tracking distance. As a result, the position is maintained
very precisely with high repeatability.
Further transformations are easy to develop. Simple gantries, cable pull
transformation and articulated robots will shortly be on the agenda.
Beckhoff showed a new item in a live demonstration at the Automatica
trade show (in Munich, Germany): an extension of TwinCAT software by
6-D kinematics for cable robots. The advantages of the cable robot for
pick-and-place tasks result from its mechanical structure: Elaborate carbon rods are replaced by economical cables, the arrangement of the servo
motors is flexible (e.g. also underneath the robot) and the workpiece
gripper can be rotated and tilted.
TwinCAT Kinematic Transformation

www.beckhoff.com/kinematics

Dr.-Ing. Josef Papenfort,

Dipl.-Ing. Klaus Bernzen, TwinCAT

TwinCAT Product Manager, Beckhoff

Product Manager for Motion Control &
Robotics, Beckhoff

U
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Beckhoff EtherCAT Box: High channel density for harsh environments

Durable IP 67 modules with
16 channels reduce cabling effort
The new EtherCAT Box modules for the trusted IP 67 system from Beckhoff
contain an impressive 16 channels – a notable increase over the previous 8 –
in a double-width housing, significantly reducing cabling effort and
the price per channel.

estimated market release 3rd quarter 2010

The Beckhoff EtherCAT Box modules in the new 16-channel variant can be integrated directly into any EtherCAT network. The high EtherCAT performance
is once again retained right into every IP 67 box. With an exactly double
housing width of 126 x 60 x 26.5 mm (5-in x 2.4-in x 1-in), the modules offer
suitable space for 16 digital inputs or outputs. The modules are fitted with M8
or M12 sockets for the signal connections. Due to the doubling of the number
of channels per EtherCAT Box, the user saves time and cost, both with the
EtherCAT cabling and the power cabling.
The following I/O variants are available, in each case with optional M8 or
M12 screw connectors:
| EP1809: 16-channel digital input
| EP2809: 16-channel digital output
| EP2339: 16-channel digital I/O (freely configurable)

PC Control 02 | 2010
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The 16-channel EtherCAT Box
in the EPxxxx-0021 variant contains
16 M8 screw type connectors.
The 16-channel EtherCAT Box
in the EPxxxx-0022 variant contains
8 M12 screw type connectors
(2 channels per M12 connector).

The mounting points are taken over by the compact, 30 mm (1.2-in) wide
EtherCAT Box modules, so that the 16-channel box modules can be installed
conveniently with the same grid spacing. Two central drill holes are additionally
provided for M4 screws: this way, decentralized distribution in the machine, e.g.
on mounting profiles, is easily possible.
The EtherCAT connection is established via screened M8 screw connectors. The
robust design of the EtherCAT Box modules enables them to be used directly at
the machine. Control cabinets and terminal boxes are now no longer required.
The modules are fully sealed and therefore ideally prepared for wet, dirty or dusty
conditions. Pre-assembled cables significantly simplify EtherCAT and signal wiring. Commissioning is optimized. In addition to pre-assembled EtherCAT, power
and sensor cables, field-configurable connectors and cables are available for
maximum flexibility.
www.beckhoff.com/EtherCAT-Box
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Modular automation
with TwinCAT 3

eXtended Automation Runtime
bietet höhere Performance

Modern machines are composed of individual, hierarchically
arranged modules or units. To a large extent, these units can be
developed and tested independently of one another. They can
then interact with other modules on the machine via standardized interfaces. A similar modularity is also necessary in the control
software, so that each unit has its own ‘controller,’ which in turn
communicates with the other controllers via the standardized interfaces.

Due to the modular structure of the extended runtime and the interfaces
already predefined for many applications, TwinCAT 3 from Beckhoff offers
the possibility to instance the different controllers among the machine
units together on the machine’s central control hardware. These can
be created independently of one another and in different programming
languages. A large selection of already existing or self-developed basic
modules thereby forms an automation kit, from which new applications
can be easily created.
estimated market release 4th quarter 2010
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History
The approach of implementing traditional automation devices such as
programmable logic controllers (PLCs) and motion controllers in software
on powerful standardized hardware has been state of the art for many
years and is an approach now pursued by many suppliers. There are many
different advantages, but the most important advantage is surely that the
software is independent of the hardware to the largest extent, allowing
the performance of the hardware to be adapted to suit the application. In
addition, the application automatically benefits from the further development of the hardware. This applies in particular to PC hardware, where
increases in performance still continue at a dramatic rate. The relative
independence from a supplier, which is also the result of this separation
of software and hardware, is also important to the user.
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Since the PLC and the motion controller – and possibly other automation
components – continue to exist as independent, logical units with this
approach, there are very few changes in the application architecture in
comparison with traditional automation technology. The PLC determines
the logical operational sequence of the machine and assigns the motion controller to implement certain axis functions. Due to the increased
performance of the controllers and the possibility to use higher-level
programming languages (IEC 61131-3), complex machines can also be
automated in this way.
Modularization
In order to master the complexity of modern machines and at the same
time to reduce the necessary engineering expenditures, many machine
manufacturers have begun to modularize their machines. Individual
functions, assemblies or machine units are thereby regarded as modules,
which are as independent as possible and are embedded into the overall system via uniform interfaces. Ideally a machine is then structured
hierarchically, whereby the lowest modules represent the simplest,
continually reusable basic elements. Joined together they form increasingly complex machine units, up to the highest level where the entire
machine is created.
Different approaches are followed in the implementation of machine
modularization from the point of view of control. They can be roughly subdivided into a local approach and a rather more central approach. In the
local approach, each machine module is given its own controller, which
determines the PLC functions and possibly also the motion functions of
the module. The individual modules can be put into operation and maintained separately from one another and scaled relatively independently.
The necessary interactions between the controllers are coordinated via
communication networks (fieldbuses or Ethernet) and standardized via
appropriate profiles.
The central approach concentrates the control functions of all modules in
the common controller and uses very little pre-processing intelligence in
the local I/O devices. The interactions can take place much more directly
within the central controller, as a result of which the communication
routes become considerably shorter, dead times are eliminated and the
common use of the control hardware lowers the total cost.
However, the central method also has the disadvantage that the necessary modularization of the control software is not automatically specified.
At the same time, the possibility of accessing any information from other
parts of the program in the central controller obstructs the module formation and the reusability of this control software in other applications.
Since no communication channel exists between the control units, an
appropriate profile formation and standardization of the control units
frequently fall by the wayside.
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The best of both worlds
The ideal controller for modular machines borrows from both the local
and the central control architecture. A central, powerful and as-generalas-possible computer platform is ‘naturally’ used as the control hardware.
The advantages of central control technology: lower total costs and the
possibility to access all of the information from the overall system without communication losses are crucial arguments.
The advantages of the local approach already outlined above can also be
put into practice in the central controller by means of appropriate modularization of the control software. Instead of allowing a large, complex
PLC program and an NC with many axes to run, many small ‘controllers’
can co-exist in a common runtime on the same hardware with relative
independence from one another. The individual control modules are
encapsulated and offer their functions to the outside via standardized
interfaces or use appropriate functions of other modules or the runtime.
A meaningful profile formation takes place by the definition of these
interfaces and the standardization of the appropriate parameters and
process data. Since the individual modules are implemented within one
runtime, direct calls to other modules are also possible – in turn via
appropriate standardized interfaces. The modularization can therefore
take place at meaningful limits, without having to give consideration to
communication losses.

Figure 1: Modular control architecture
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During the development or commissioning of individual machine modules, the associated control modules can be created and tested on any
control hardware with the appropriate runtime. Missing connections
to other modules can be emulated during this phase. On the complete
machine they are then instanced together on the central runtime, which
only needs to be dimensioned such that the requirements of all instanced
modules (memory, tasks and computing power) are fulfilled.
TwinCAT 3 modules
A TwinCAT module consists of a series of formally defined properties,
which are partly prescribed and partly optional. The properties are formalized to the extent that general use becomes possible, both among
themselves and from the outside. Each module includes a module description file (XML format) for the configuration of the modules and their
relationships to one another. If a module is instanced in the TwinCAT
runtime, then it registers itself with a central system instance, the module
manager. This makes it reachable and parameterizable for other modules
and also for general tools.
Modules can be compiled independently of one another and therefore
also developed, tested and maintained independently of one another.
They can be structured very simply and contain, for example, only one
small function such as a low-pass filter; however, they can also be internally very complex and contain, for example, the complete controller of a
machine unit. There are many different applications for modules; all of the
tasks of an automation system can be and are packed into modules. As
a result, no distinction is made between whether the modules primarily
represent the basic functions of an automation system, such as real-time
tasks, fieldbus drivers or a PLC runtime system, or user and applicationspecific algorithms for the control or regulation of a machine unit.
Properties of the modules
Figure 2 shows a general TwinCAT module with its essential properties.
The red blocks define the prescribed properties and the blue blocks define

Figure 2: TwinCAT module
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the optional properties. In addition to a module description, which is
important for the configuration of the modules among themselves, each
module possesses a general state machine, via which the initialization,
parameterization and linking of the modules are controlled. The prescribed ITComObject interface controls access to the state machine and
the module parameters.
The actual function of the module is used via additional interfaces. There
is already a large selection of predefined interfaces, which describe
general functions – e.g. the cyclic calling of the internal module logic.
Additional interfaces, not only standardized but also application-specific,
can be added. Access to the interfaces of other modules is possible via
interface pointers.
The data areas describe areas of data that are made available by a
module to other modules. This allows modules to access common data
efficiently via a standardized method. The data of another module is
thereby accessed via the data area pointers.
System modules
The TwinCAT runtime also makes a set of so-called system modules available, which provide the basic services of the runtime to other modules.
These system modules possess a fixed, constant object ID and can thus
be reached by other modules. One example of a system module is the
real-time system, which makes the basic services of the real-time system
available via its ITcRTime interface – e.g. the generation of real-time
tasks. The ADS router is likewise implemented as a system module, so
that other modules can register their ADS port there.
Creation of modules
Modules can be created both in C++ and in IEC 61131-3. The objectoriented extensions of the PLC integrated in TwinCAT 3 are used for this.
Modules from both worlds can interact via interfaces in exactly the same
way as pure C++ modules with one another. With the aid of the objectoriented extensions in the PLC, the same interfaces are used as in C++.
The PLC modules also register themselves with the module manager and
are accordingly reachable via it. The complexity of the modules is also
variable in the PLC modules; it makes no difference whether only a small
filter module is generated or whether a complete PLC program is packed
into a module.
In fact, by means of automatism, every PLC program is a module in the
sense of TwinCAT 3 modules. Each classic PLC program is automatically
packed into a module and registers itself with the module manager and
with one or more task modules. Access to the process data of a PLC module (e.g. mapping to a fieldbus driver) takes place likewise via the defined
data areas. This behavior remains invisible to the PLC programmer until
they decide to explicitly define parts of the PLC program as TwinCAT
modules in order to use them with appropriate flexibility.
TwinCAT 3 runtime
The TwinCAT runtime offers a software environment in which TwinCAT
modules are loaded, implemented and managed. It offers additional
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basic functions so that the system resources can be used (memory, tasks,
fieldbus and hardware access etc.). The individual modules do not have
to be created using the same compiler and can therefore be independent
of one another and can originate from different manufacturers.
A series of system modules is automatically loaded at the start of the
runtime, so that their properties are available to other modules. However,
access to the properties of the system modules takes place in the same
way as access to the properties of normal modules, so that it is unimportant to the modules whether the respective property is made available by
a system module or a normal module.

Dr. Dirk Janssen, Manager
Software Development System,
CNC and I/O at Beckhoff

Highlights
Comfortable development
New control modules can be developed and tested independently of
the specific overall solution. The developer can thereby make use of
a large number of existing modules and combine them in a modern
development environment based on Microsoft Visual Studio® to form
new modules or entire control programs. All of the IEC 61131-3
automation languages as well as C and C++ are available and can
be used alongside one another equally. Additional development
tools such as Matlab®/Simulink® can likewise be used to generate
TwinCAT 3 modules.

Figure 3: TwinCAT 3 runtime

Expandability
TwinCAT 3 has itself been developed internally in the form of modules.
Properties such as fieldbus drivers or motion functions have been created
in accordance with the same rules and conventions that also apply to
more application-oriented modules. New functions, algorithms and also
the support of additional communication protocols can be easily added
as a result and can supplement or replace the modules that exist in the
standard scope.
The support of proprietary hardware (fieldbus card, frame grabber etc.)
can be facilitated with appropriate driver modules and is then equal to,
and available in addition to the existing drivers in TwinCAT 3.
www.beckhoff.com/TwinCAT3

Powerful controller
Due to the interaction of the TwinCAT 3 control modules together
on one control platform and of defined interfaces with one another,
the full performance of an Industrial or Embedded PC can be utilized
without communication or synchronization losses. TwinCAT 3 can use
all cores of modern CPUs and can also be used on 64-bit systems.
Economical overall solution
The use of pre-developed and tested control modules significantly
reduces engineering expenditures for new machines and plants. The
control applications can be assembled to a large extent from existing
modules; they are adapted to the current task solely by parameterization and interconnection with one another.
The control modules are instanced on a central, general controller,
enabling the use of inexpensive hardware as a result. Lower-level,
local control hardware can be eliminated.
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Interview with Frank Würthner:

Beckhoff solutions for
packaging machine industry challenges

With PC- and EtherCAT-based control technology, Beckhoff offers a universal automation system for machine design
that is particularly well suited for packaging machines. Kai Binder, editor-in-chief of SPS-Magazin (Germany’s PLC
Magazine), spoke to Frank Würthner, Beckhoff industry manager for packaging technology, about the range of
solutions that the company has to offer this industry.

SPS-Magazin: Beckhoff wants to engage itself more
strongly in the field of packaging machine manufacturers.
With which components do you want to do that?
Frank Würthner: Beckhoff specializes in many vertical markets, including the packaging sector. We are constantly expanding our automation
portfolio. Certain industries, for example the packaging machine market,
have a special meaning for us. Beckhoff has an open hardware platform,
which is so scalable and has such a high performance that it is suitable

for essentially every industry. We are therefore specialized above all in
the area of our TwinCAT software.
Does that mean that you offer appropriate software
libraries for the different industries?
Frank Würthner: Yes, exactly. The TwinCAT automation suite is the
definition of universal and is designed to be industry-independent. Our
software solution bundles the know-how from all areas of automation
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Frank Würthner: “We regard it as our duty to discover
optimization potential in a packaging machine together
with the customer and to solve problems with our automation toolset.”

Kai Binder, editor-in-chief of SPS-Magazin

technology. All industries can then benefit from this, regardless of whether the application is a packaging machine or a press line at the end of the
day. For the packaging industry we offer standard and special software
libraries, in which many pre-engineered solutions are available, such as
print mark control, dancer control of the print mark control, flying saw or
torque controls. These function blocks are adapted to the corresponding
application by simple parameterization. With this software we are able
to image the controller on each packaging machine and the user saves
time and development costs. On top of that, Beckhoff is a member of
the OMAC organization and accordingly supports the guidelines of the
PackAL library.
And what about the hardware?
Frank Würthner: In this area, there are various ‘bottleneck scenarios,’
especially in packaging. Each packaging system has a bottleneck somewhere, which one has had to accept so far, frequently by force of circumstances, because the traditional automation components quite simply
reach their performance limits, in particular the fieldbus systems. With
EtherCAT we have a technology at our disposal that is very fast and is
thus particularly well suited for packaging machines. For example, we can
implement print mark control with inexpensive standard components,
where expensive special hardware was required before. Our eXtreme
Fast Control (XFC) technology gives us the possibility to create a touch
probe input for a packaging machine in the μs range. Users can take a
normal digital input terminal from our EtherCAT I/O system in order to
monitor light barriers. Extremely fast cycle times can be achieved with an
oversampling terminal and it is precisely with this system that we also
frequently solve the problem of the bottleneck in such a machine.

A scalable control platform is an important
prerequisite for all machine manufacturers
today if they are to develop different types
of machines.
Frank Würthner: Indeed. The scalability of the Beckhoff controller is
unusually high and very finely granulated. It begins with an Embedded
PC from the CX series as a true low-cost controller and extends up to the
high power PCs with Intel® Core™2 Duo technology in design formats that
include PCI slots, RAID controller, etc. The customer can select the most
appropriate hardware, as if from a complete kit, and solve the application
centrally or locally. Of course, the customer is not expected to work with
different software platforms: there is one software, with which one can be
confident of compatibility from the smallest to the largest controller. One
of the things that distinguish us from all other suppliers, for example, is
that we have Embedded PCs that can control a small conveyor belt with a
DC motor, on which a single package is accelerated in order to feed it to a
collecting packager. If customers want to realize such applications locally,
perhaps in order to achieve modular solutions, they can always develop
them with the same TwinCAT software and with the same libraries.
You have also integrated motion functions into
TwinCAT software.
Frank Würthner: Motion control functions are a sticking point for packaging applications. We actually cover these by means of software with special
function blocks and libraries in TwinCAT. As hardware, the Servo Drives from
the AX5000 series are used, with a performance range today that extends
from 1.5 to 170 A. Ultimately, we go with EtherCAT right into the drive
controllers. All motion intelligence is located in the PC controller and not in
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Indispensable for food and packaging machines: the new stainless steel Control Panels
and stainless steel Panel PCs from Beckhoff are
available as 12” and 15” touch panels and are
manufactured universally as flush fitting designs in order to meet the hygiene and cleanroom regulations in medical technology as well
as in the food and packaging industries.

the drive controller. This is an enormous advantage in the entire life cycle
of a machine, from the engineering and commissioning to servicing and
maintenance. With this system we can cover the entire range of requirements in drive technology, up to a spindle that rotates at 70,000 rpm.
Robot kinematics is also in ever increasing demand
in packaging applications.
Frank Würthner: So far it has been the case that many manufacturers
need one system for the PLC, perhaps another separate one for the motion functions and a third for the robot. We have integrated the robotic
functions such as delta kinematics or SCARA into the TwinCAT system.
This means that the PLC, motion controller and robot kinematics are
located in one powerful system. The entire robot data are thus also available to the PLC in real-time.
You have mentioned EtherCAT several times now.
In your opinion, what are the specific advantages to
users of fast communication with EtherCAT?
Frank Würthner: An ultra fast communication technology gives customers very clear advantages, because it allows them, for example, to
build a machine with a smaller footprint. If you have to detect a product
with a camera or even pick it up with a gripper at the very high speeds
modern packaging machines run at, then the footprint of a machine can
become smaller with EtherCAT and TwinCAT than with other technologies, because we can react to events faster with the EtherCAT Distributed
Clocks. That is to say: if an event is triggered, e.g. by a light barrier, you
are able to process this signal earlier with EtherCAT. That’s why it is possible to build a smaller gripper. And if you can reduce the footprint of
a machine that is 30 m long to 28 m, for example, then you have won.

That is what we understand by technology service. Another example: in a
print mark detection system we have entirely omitted the dancer control,
because this is mechanically very complex. Thanks to fast communication
with EtherCAT we have managed to adjust the servo drive such that the
foil does not tear off. You can achieve such things with EtherCAT. Such
solutions were unthinkable with the reaction times that we used to have
due to long fieldbus cycle times.
Time-to-market is an important criterion in the
development of a new machine generation today.
How do you help users to bring their solutions
onto the market quickly?
Frank Würthner: That is exactly the point: ultimately, we offer not
only the hardware and software, but also the application software. In
addition, we help customers with their initial steps, in the implementation of their application and in the case of problems in the project. And
we have numerous system partners who are well versed in the field of
packaging. TwinCAT 3 offers new possibilities to speed up the time-tomarket. Thanks to the complete integration into Microsoft Visual Studio®,
Beckhoff is ushering in a new engineering era with this newest software
generation: the openness of the system makes it possible for machine
builder companies to integrate 3rd party software in a simple manner, for
example Matlab®/Simulink® or special cam plate modules. In addition,
all high-level languages within the Visual Studio® software are available,
and complex measurement tasks can be solved more simply with these
than with the IEC 61131-3 languages.

www.beckhoff.com/packaging
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Standard diagnostic and configuration
interface for Beckhoff Industrial PCs
As the heart of a manufacturing facility, the Industrial PC is monitored in order to guarantee high
plant availability. An additional software tool does not always have to be used for this: this application example describes how monitoring the most important parameters from within TwinCAT or
via standardized programming interfaces (OPC, UPnP, .NET, etc.) enables preventive maintenance
of Industrial PCs (IPCs). The diagnostic and configuration interface for Beckhoff IPCs accesses all
parameters of an IPC by means of MDP (Modular Device Profile) and makes it possible for the user
to display critical parameters and to link this information to executable actions.

Uniform access to all parameters of a Beckhoff Industrial PC
In addition to the usual benefits of IPC monitoring within a manufacturing facility, the configuration and diagnostic interface for Beckhoff
Industrial PCs can be used to access each parameter of an IPC (hardware,
software or application) for reading or writing. Access can take place
both from within TwinCAT or via standard programming interfaces such
as OPC, UPnP, .NET, etc. Therefore, the parameters of an IPC can be used
for plant monitoring in a simple, but effective way. Apart from plant
monitoring, the diagnostic and configuration interface can also be used
’remotely,’ in order to extremely simplify configuration procedures and to
carry out support/service more efficiently. In the case of external access
to the IPC (e.g. via LAN), access to the system is password-protected.
IPC monitoring: The ‘classic’ parameters
The three classic parameters that are suitable for simple and effective
monitoring are temperatures, speeds of rotation and voltages on the
motherboard: the CPU temperature provides information regarding the

extent of processor utilization and the ventilation quality. Knowing the
speed of the fan rotation allows conclusions to be drawn about contamination and possible wear. A check of the various on-board voltages also
ensures the smooth operation of the IPC. In addition, the voltage level
of the frequently existing lithium battery for the system clock can be
checked. Apart from these three parameters, checking the CF cards and
RAID systems is important for the trouble-free operation of PC-based
controls.
CF card testing tools that require the medium to be removed from the IPC
are suitable only in the case of plant standstills, since removing the card
entails switching the IPC off. Online monitoring is more convenient and
can be accomplished during running operation. The degree of use of the
CF card is displayed directly by percentage via the diagnostic and configuration interface for Beckhoff IPCs. Additionally, a message on the screen
can suggest a replacement upon falling below a certain limit, so that an
exchange can be considered during the next scheduled maintenance.
RAID systems work in the background and are only visible to the user
in the operating system as a logical drive that is not distinguishable
between the individual hard disks. For monitoring purposes the data in
the RAID controller can be accessed, via which the status and the performance of the individual hard disks can be read out. If read/write errors
continually occur within the same sector of a disk, then an exchange
should be considered.
Recognition of a problem
The decreasing speed of rotation of a CPU fan is a first signal that usually points to strong contamination of the fan and indicates a possible
upcoming failure. If the plant operator is informed of this by a pop-up on
the screen, then cleaning or replacement of the fan should be considered
during scheduled maintenance work and a failure of the IPC due to poor
heat dissipation can be avoided. The costs of unplanned downtime are
negligible in comparison with this small maintenance job.
However, if there is a large increase in the CPU temperature as the fan
speed decreases, one should not wait until the next planned maintenance. Since the IPCs feature an emergency power-off in the case of
over-temperature, system failure is imminent in this case without further

Fig. 1: Accessing parameters
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Fig. 2: Analysis of the information, with optional further steps

cooling. If this condition is also indicated by a message, then effective intervention measures can be taken: the emergency power-off is prevented
by clear instructions for action, such as the request to switch off the PC
or to open the control cabinet doors.
Information on limit values for speeds of rotation, temperatures and voltages for Beckhoff IPCs can be found in the documentation.

without TwinCAT by means of standard interfaces, such as a webpage,
(see fig. 4).

IPC monitoring for TwinCAT users: access via the PLC
There are many standard scenarios for the monitoring of an IPC within a
manufacturing facility and, for this reason, also many different types of
software that can be installed as a separate application on the IPC. The
advantage of a system-integrated solution from within the PLC is quite
clearly the familiar working environment of a TwinCAT user. Without
further familiarization, limit values can be specified within TwinCAT and
SMS messages can be generated. If an appropriate parameter is read
out cyclically by a function block, then the display of a message upon
exceeding a limit value requires only one further function block. Access
via TwinCAT is supported from version 2.11 onwards.
Fig. 4: Querying the MAC-ID

bExecute
tTimeout
iModIdx

FB_MDP_NIC_Read
stMDP_ModuleHeader
stMDP_ModuleContent
bBusy
bError
nErrID

Fig. 3: TwinCAT function block for the readout of parameters

IPC monitoring without TwinCAT: access via interfaces
IPCs and Embedded PCs from Beckhoff are not necessarily linked to
TwinCAT; therefore, the use of the diagnostic and configuration interface
is not coupled to TwinCAT. The interface is structured according to a
uniform layer and is independent from the installed operating system
and the employed hardware and programs. The individual hardware,
software and application parameters are rasterized and can be accessed

The diagnostic and configuration interface for Beckhoff IPCs thus provides the user with every degree of freedom to make information visible
and to use it. In each case, the analysis of the values is up to the user. The
user can decide whether they use the parameters only visually or linked
logically to other actions.
Application advantage for the customer
| one-time familiarization with the diagnostic system
| full continuity on all systems
| full access to all systems
| The system is constantly being expanded.
Application examples
1. Simple readout of the actual status
2. Setting of a uniform target status
3. Handling of support and service cases
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1. Simple readout of the actual status
Regardless of whether an IPC is installed locally or is located somewhere
at the other end of the world, as soon as the IPC is integrated via
LAN, all parameters can be read out using the configuration and diagnostic interface for Beckhoff IPCs. Advantage: if the documentation is
incomplete or missing, all information on the installed hardware and
software versions can be read out via the configuration and diagnostic
interface. If a program error only occurs from a certain software release
onwards, for example, it is possible to determine which plants require
service without telephone calls and travel expenses. The procedure follows the same principle for all fixed data (serial numbers, license key,
etc.), since transparent information is available via the configuration and
diagnostic interface.

Technical background to MDP
MDP – what is that?
MDP stands for Modular Device Profile and represents
the layout of an Industrial PC (IPC) in an object–oriented
and modularized structure. The MDP forms an information model, with which hardware and software components are represented as individual modules. Thanks
to MDP, all parameters contained in an IPC – whether
operating system, hardware or user software – can be
read and changed directly. The modules can thereby be
components such as a NIC or a CPU for example; however, software components such as the TwinCAT system are
also imaged in the MDP. The layer of the configuration
and diagnostic interface for Beckhoff IPCs was based on
the specification of the EtherCAT automation protocol.

MDP – what’s it for?
If the levels of an IPC are modularized according to a
generally accepted pattern, then this fixed structure can
be imaged on any IPC, which facilitates configuration
and diagnostic procedures. The individual parameters
(sub-indices) can be reached by different means of access, depending on the operating system. Via the MDP
it is possible to access parameters of the hardware,
operating system or application software in order (independent of the CPU, operating system or TwinCAT)
Fig. 5: Rastering of the parameters by means of MDP

to readout and change diagnostic and configuration
information. The MDP-based diagnostic and configura-

Typical examples for readout are screen resolution, IP addresses, querying
the MAC-ID for the IP protection of the software, memory usage of the
software, also remotely, etc.

tion interface is additionally not language-dependent:
whether Visual Basic, C++, C# or a PLC library, the MDP
can be accessed from any environment using ADS routines (Automation Device Specification). Furthermore,

2. Setting of a uniform target status
If uniform pre-settings are to be made from the command level as in the
case of Panel PCs, this can be accomplished in a centralized manner with
the configuration and diagnostic interface for Beckhoff IPCs. This provides the advantage that all connected terminals have the same status.
Furthermore, personnel deployment is minimized, as the update can be
performed centrally from one place.
Typical examples, which are distributed centralized to all connected terminals, are the display resolution, IP addresses, PC name, etc.

communication with the MDP can take place by UPnP,
OPC-UA or also directly by C++ and C#. In principle, access to the data takes place by MDP, as is also the case
with regular access procedures, with user authorization
and password protection.

3. Support and service
Only in the rarest case can the end customer supply concrete information
on the software versions in the event of a support inquiry. If the support/
service department can directly procure this necessary information itself,
then the technical support is better targeted and more effective as a
result – one can enter directly. Therefore, the support/service case can be
handled faster and with fewer complications.
For further Application Examples please see:
www.beckhoff.com/applicationexamples

Fig. 6: IPC parameter communication paths
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Innovations from
Light+Building 2010
Beckhoff presented its entire range
of products and solutions for building automation in the new Hall 11 at
Light+Building from 11 to 16 April 2010.
At the center of attention were numerous
innovations, such as the BC9191 Room
Controller and the software solution for
BACnet/IP. Six Beckhoff solution partners
presented their services in connection
with PC-based building automation.

www.beckhoff.com/building
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Beckhoff Building Automation: BC9191 compact Room
Controller bundles functions for single room control

BACnet/IP supplements
open control solutions

All-in-one: compact Room Controller
is modularly extendable

Beckhoff’s PC-based control technology for
building automation primarily utilizes the
global standard Ethernet TCP/IP for communication from the management to the field
level. In addition to further Ethernet-based
communication protocols, such as Modbus TCP,
PROFINET and EtherCAT, the integration of
BACnet/IP adds another standard for networking different systems, thus extending the areas
of application for this open control technology.

With the BC9191 Room Controller, Beckhoff is
extending its range of products for building
automation and closing a gap in the pricesensitive area of single room control. The compact Ethernet controller covers all standard
functions for the control of single rooms. Via
the integrated K-bus interface, the BC9191
can be extended modularly with Beckhoff Bus
Terminal I/O, offering users the greatest possible flexibility.

Beckhoff integrates BACnet/IP as a pure software solution
into its TwinCAT automation suite. The BACnet/IP Server
and Client are executable on all Beckhoff Industrial PCs and
Embedded PCs. This means that every Beckhoff Embedded
PC becomes a BACnet controller with the software extension.
Since the I/O level (Bus Terminals or EtherCAT Terminals) can
be added directly to the modular Embedded PCs, Beckhoff’s
comprehensive range of Bus Terminals with over 400 different signal types is also available for BACnet applications. In
a modular system, for example, information can be queried
via temperature measurement or an occupancy sensor and
sent via the appropriate data output to the heating or lighting controller.
The BACnet solution for TwinCAT supports all services of a
BBC device (BACnet Building Controller). The BACnet objects
are created in the TwinCAT System Manager and can be
parameterized and linked there. Data from an I/O terminal
or from the TwinCAT program can be connected directly to
a BACnet object via a cyclic interface. An acyclic interface is
used for reading and writing the “properties” of a BACnet
object, so that these can be accessed from the PLC program
during runtime. With the aid of TwinCAT, a network can be
scanned for BACnet devices and objects or “properties” can
be accessed.

Multi-system room automation is of great importance both for efficient operation of buildings and
for the individual comfort of the users and, over and
above that, to offer substantial savings potential. In
the Beckhoff I/O system, an extensive range of over
400 Bus Terminals is available to building technicians for the connection of all building sensors and
actuator systems.
The new BC9191 Room Controller closes the gap in
very price-sensitive projects with firmly defined functions. By bundling certain functions in one module,
the compact Room Controllers are ideally suited,
for example, for installation in hotel rooms or office
The Beckhoff BC9191 Room Controller
spaces. Rooms or areas with repetitive requirements
with integrated control functionality
only require one-time programming of the Room
represents a compact, low-priced soluController, which is then simply duplicated, dependtion for single room control that makes
ing on the number.
Ethernet available in each room.
The BC9191 can be used as a compact controller or
as decentralized intelligence for room control. Preinstalled software functions facilitate commissioning. On top of that, the BC9191 can also
be freely programmed using TwinCAT automation software from Beckhoff. For networking,
the room controller is equipped with two Ethernet ports with integrated 2-channel switch.
The I/O stations can thus be configured with a line topology, instead of the classic star
topology.
In order to implement additional functions, the BC9191 Room Controller can be modularly
extended with the entire range of Bus Terminals via the K-bus interface. Standard Bus Terminals and the sub-bus systems relevant for building automation, such as EnOcean, LON, EIB,
DALI and M-bus, are optionally expandable.

www.beckhoff.com/BACnet
estimated market release 4th quarter 2010

www.beckhoff.com/BC9191
estimated market release 4th quarter 2010
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“Rollin’ Justin,” the robot developed by the German Aerospace Center (DLR), can perform complex,
two-handled manipulations and can move freely about the room due to a mobile platform.
It is a prototype of the kind of service robot that could be used in future households
for everyday tasks or for fetching and bringing items in a warehouse.
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EtherCAT as a uniform communication platform
rm
for mobile service robots of the future

“Rollin’ Justin”
robot drags crates
and serves tea
The development of humanoid robots has made
e
significant progress in recent years. “Rollin’ Justin,”
”
developed by the German Aerospace Center (DLR),
),
can perform complex, two-handed manipulations
ns
and can move freely about rooms due to a mobile
e
platform. “Rollin’ Justin” is a prototype of the kind
d
of service robot that could be used in future houseeholds for everyday tasks or for fetching and bringing
g
items in a warehouse. The fast communication neccessary for the movement sequences takes place via
a
EtherCAT, while the Beckhoff TwinCAT PLC automaation software takes care of control.

“Rollin’ Justin” is the result of over 10 years of research at the German Aerospace Center (DLR) in Weßling. The lightweight robot arms
and hands developed by the DLR like those used, for example, for
maintenance work in space are the basis for the development of a
mobile robot in the shape of a human being. The robot’s grasping
range can be extended by means of the torso and the mobile platform with four separately retractable and extendable legs mounted
on roller bearings, analogous to the trunk and leg movements with
which a human extends his radius of action. The upper body alone
has 43 degrees of freedom equipped with torque sensors; a total of
51 joints make “Rollin’ Justin” a highly mobile automaton that can
manipulate and interact sensitively. The robot skillfully manipulates
objects with two hands and is able, for example, to carry a crate
or prepare instant tea. The latter requires complex coordination of
movements. The robot must grasp the tea caddy with one hand, in
order to unscrew it with the other hand. Then it fills instant tea granulates into a drinking glass, whereby it meters the quantity exactly by
tapping the plastic container lightly with a finger. Finally, it pours
water into the glass from a decanter.

Torque sensors permit sensitive
manipulations
A looser or tighter coordination of arms and hands is required, depending upon the kind of manipulation: for instance the grasping of
large objects, such as a crate, requires the tight coordination of both
arms. The opening of a screw cap, on the other hand, requires the
synchronous movement of hand and arm. However, “Rollin’ Justin”
also interacts with humans and its environment: if it knocks against
something or touches an object or a person, it notices that and
aborts the movement, or it asks whether it should continue working. Via an integrated speech recognition system, the robot knows
approx. 100 words and can combine them into meaningful phrases.
Apart from that, it uses built-in cameras to collect information from
its environment and can identify objects in order to be able to orientate itself accordingly. The equipment with torque sensors, e.g. in the
fingers, ensures that “Rollin’ Justin” can also grasp sensitive objects,
such as strawberries, without crushing them. The robot’s footprint is
variable: when performing highly dynamic actions or actions requiring a particularly long reach, “Rollin’ Justin” stabilizes its upper body
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by enlarging its footprint; to do this it extends its legs. If it needs to
traverse a narrow passage, it retracts the legs again.
“We have found the ideal communication system
in EtherCAT.”
“The utilization of proven hardware components from third-party
suppliers allowed us to save time-consuming development work
when building ‘Rollin’ Justin’,” explains Klaus Kunze from the Institute of Robotics and Mechatronics, Robot Systems Department, DLR.
“Our selection was primarily determined by the desired functions and
the necessity of a compact design.”
However, this presented the DLR with the challenge of having to
integrate the most diverse real-time protocols. The components used
communicate via CAN, CANopen, SERCOS, SpaceWire and EtherCAT.
These different fieldbuses are mapped via the Beckhoff TwinCAT PLC
automation software on an EtherCAT slave. All data necessary for
control are available synchronously via a single real-time capable bus
protocol in a Matlab®/Simulink® environment on the separate realtime computer that controls the entire platform, including the upper

body. “We needed a solution that, on the one hand, would support
the communication technology of the components, while on the
other not limiting their performance capability, such as the 1 ms cycle
time of the SERCOS drives and the short dead times. We have found
the ideal communication system in EtherCAT,” says Klaus Kunze.
The force sensors and the servo drives are connected via standard
EtherCAT Terminals from Beckhoff. Beckhoff SSI terminals acquire the
data from the position sensors of the robot legs. The SERCOS drives
of the arms and the torso are connected via Beckhoff SERCOS master
PCI plug-in cards. “Rollin’ Justin” represents an optimal experimentation platform for the DLR to test robust control strategies and intelligent action planning for the realization of complex, two-handed
manipulation tasks. The employment of the mobile service robot as
a crate-dragging or tea-pouring household aide, for the time being,
remains a dream of the future.

German Aerospace Center (DLR)
EtherCAT

www.dlr.de/en
www.beckhoff.com/EtherCAT
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LSG Sky Chefs: The world’s largest airline caterer
relies on durable Panel PCs from Beckhoff

Reliable control and visualization
of production processes

© Photographer: Jens Görlich

An LSG Sky Chefs ramp agent pushes the
chilled trolleys laden with meals, snacks
and duty-free items on board the Airbus
A340 and parks it in place in the galley.

LSG Sky Chefs, whose head office is in Neu-Isenburg near Frankfurt/Main, Germany,
is the catering subsidiary of Deutsche Lufthansa AG. The company employs approximately 28,000 people at around 200 sites in 51 countries. In 2009 LSG Sky Chefs produced around 405 million meals for more than 300 airlines. Around 450 flights are
readied for departure every day at Frankfurt Airport alone. In order to ensure a wellfed well-being for the aircraft passengers, LSG Sky Chefs maintains two state of the art
production plants at Frankfurt airport. Robust Panel PCs from Beckhoff’s CP72xx series
ensure that LSG Sky Chefs personnel are always in control of the processes.
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The Beckhoff CP72xx series Panel PC is designed for mounting arm installation. The high-performance
Panel PC with ultra-compact slimline housing is suitable both for modern machine controllers and for
industrial IT applications. The waterproof and dustproof IPC with its resilient aluminum housing has
a Beckhoff motherboard, with a housing depth of just 98 mm (3.9 in). The integrated PC is equipped
with a modern Intel® Core™ Duo processor as standard or with the optional Core™2 Duo.

The larger of the two plants is situated in the new city district of Gateway
Gardens, close to the Frankfurter Kreuz motorway intersection. LSG Sky
Chefs produces exclusively for its customer Lufthansa here. International
airlines such as Air China, United Airlines and Japan Airlines are supplied
with their meals from the second plant, which is located directly on the
airport grounds. Around 3,500 employees produce approximately 93,000
meals daily at these two plants.
A whole series of work steps and logistic masterstrokes are necessary
before everything is in place in the aircraft and passengers can enjoy their
menus, arranged and ready to eat on the tray. Cakes and rolls are baked,
just-delivered fruit and vegetables are processed in the cold kitchen into
starters and salads. The ingredients for the main courses on the onboard
menus for first class passengers are prepared in the so-called ‘warm
kitchen.’ In accordance with stringent regulations, the cooling chain must
be maintained for all foodstuffs; this means that freshly cooked dishes
must be cooled immediately and must then wait in cold-storage depots
for their eventual transport to the aircraft. That is important in order to
ensure that the meals subsequently reach the passenger in a hygienically
perfect condition.
“In the case of long-haul flights we are informed of the final number of
passengers 24 hours before takeoff; in the case of domestic and shorthaul flights only four hours before. Only then do we know for sure how
many meals are required per flight,” says Peter Salbreiter, Group Leader
of works, IT and IT processes at the Frankfurt site.
The respective airline’s detailed specifications regarding arrangement
and weight must be maintained meticulously throughout the entire production process. Uniform menus are created from starters, deserts, rolls,
chocolate boxes, napkins, jam, cutlery, as well as salt and pepper at the
modern workstations. The filled trays are stowed professionally in trolleys
and made available on the supply ramp together with the complete flight
load. The deep-frozen main courses for the business and economy class
sections are stowed in oven inserts here. Magazines, equipment, meals
and beverages converge on the ramp and are sorted into one of the ramp
boxes for each flight and each aircraft kitchen. Once the loaded articles
and meals are complete, they are stowed in the elevating platform truck
and driven to the aircraft they are intended to serve.

Beckhoff Panel PC in industrial IT use
The plant in Gateway Gardens was officially opened on 19th June 2008.
The production floor area covers 19,000 square meters (204,000 + square
ft). Of the 40 total Beckhoff Panel PCs in use at the Frankfurt site, 35 are
also installed there. “We mainly use the Beckhoff Panel PCs to visualize
and control our processes,” explains Salbreiter. This way, 10 stations on
the suspended electric conveyor are each equipped with a Panel PC. As
the backbone of the flow of material, the conveyor interconnects the
entire production including the cold-storage depot. “The trolleys are
transported by this system – regardless of whether they contain the returned trolleys from the aircraft or are standing ready, cleaned and filled,
for the next flight,” explains the IT specialist. Seven PCs are installed in
the automatic warehouse for small parts, which contains more than 65
different items of tableware, from plates and cups to cutlery. A further
four Panel PCs are used for the facility management. Eight devices serve
the fleet management of the plant’s total of 105 elevating platform vehicles. The remaining six are located in different places in the production
and are used exclusively for the visualization of the processes that take
place there.
Panel PCs from a different manufacturer were used before the relocation to the new production facility in Gateway Gardens. “But only with
moderate success,” Salbreiter remembers, because the environmental
conditions sometimes place special demands on the devices. The durable
Beckhoff Panel PCs, which have a high-quality aluminum housing, capably fulfill the requirements of protection class IP 65.
LSG Sky Chefs
Panel PC CP72xx

www.lsgskychefs.com
www.beckhoff.com/CP72xx
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LSG Sky Chefs is the world’s largest supplier of on-board airline services. These include airline catering, onboard service equipment and the associated logistics as well as the management of the on-board service
and on-board sales. On top of that, the company is the industry leader in the management of the entire
in-flight service procurement chain for several airlines. The companies from the LSG Sky Chefs Group
achieved consolidated turnover of 2.1 billion euros in 2009.

Every hour, 15,000 crusty
bread rolls are produced,
packed and sealed for
flight in the industrial
bakery in Frankfurt.

© Photographer: Jens Görlich

LSG Sky Chefs in Frankfurt
prepare First Class meals
and Star Chef creations as
well as 1,500 hot meals a
day and over 1,700 special
meals in 19 variations.

© Photographer: Jens Görlich
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Anthony Gan is Managing Director
of Beckhoff Automation Sdn. Bhd.
(889044-H) in Malaysia. After concluding his studies of electronics and electrical engineering in the United Kingdom and management in the Netherlands, he gained extensive professional
experience in different industries and
areas of responsibility. He has vast
knowledge of the automation industry
and is very familiar with the European
and Malaysian markets.

Expansion in South-East Asia progresses

Beckhoff establishes
subsidiary in Malaysia
Beckhoff Automation is maintaining its growth offensive and
strengthening its presence in the South-East Asian market with its
own subsidiary in Malaysia. The company premises in Petaling Jaya
were officially opened at the beginning of June 2010. Anthony Gan,
an experienced electrical engineer, will assume the management.

“Our sales figures in Malaysia have risen continuously in parallel to the
economic growth of the country,” explains Kai Ristau, International Sales
Manager at Beckhoff Automation, Germany. “That has prompted us to
establish our own branch office in Malaysia. Beckhoff has already been represented here since December 2000 by TDS Technology (S) Pte Ltd, based in
Singapore. TDS opened offices last year in Selangor and Penang, in the North
of Malaysia. With the establishment of Beckhoff Malaysia, we are pursuing
our strategy of advancing our position in the Malaysian automation market
through intensified commitment in terms of personnel and capital.”
The South-East Asian island state of Malaysia is divided by the
South China Sea into two regions: the Malaysian peninsula in
the West and the North-Eastern part of the island Borneo. The
country has undergone rapid economic development since the
1970s; thus, Malaysia is the largest exporter of semiconductor
components for the United States market. The manufacturing
industry, with its main branch of energy electronics, is responsible for 28 percent of the gross domestic product on average,
with annual growth of approx. 5.5 percent.
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The head office of Beckhoff
Malaysia: the “Surian Tower”
in Petaling Jaya, Selangor

“Among the most important branches of industry in the field of mechanical
engineering in Malaysia are machine tools, plastics and packaging machines,
conveying equipment, robots and equipment for factory automation as well as
special machines for the light and heavy industry,” says Joshua Alexander Rusdy,
Area Sales Manager of Beckhoff Automation, Germany.
In the future, Beckhoff wants to concentrate on OEM mechanical engineering
for electronics, semiconductor technology, packaging, metal and wood working,
plastics, food and beverages as well as on the energy sector. “Our goal is to make
system integrators and OEM mechanical engineering customers conscious of the
advantages of PC- and EtherCAT-based control technology and to bring them
to the point where they can compete with the worldwide leading OEMs,” says
Anthony Gan, Managing Director of Beckhoff Malaysia, explaining the ambitious
objective. “We will be bringing our technology and know-how more forcefully
into the market not only by product awareness and technological training, but
also by close cooperation with technical colleges and universities.”
Beckhoff Malaysia’s office is located in the ‘Surian Tower’ in Petaling Jaya, in
the midst of the lively, emerging region of Mutiara Damansara (Klang Valley).
“Petaling Jaya is not far from Kuala Lumpur, the capital of Malaysia, and is one
of the strongest industrial regions of Malaysia, which was decisive for the choice
of location,” explains Kai Ristau.
Managing Director Anthony Gan is supported at present by two employees; further appointments are planned: “Nearly 65 percent of the production of the Malaysian manufacturing industry originates from the Klang Valley and the Penang
region. Therefore, we will also be opening a further office in the North of Malaysia
in the near future, in order to be able to offer our local customers prompt technical support and advice,” says Anthony Gan, outlining his further plans.

Beckhoff wants to strengthen its position in the South-East Asian
market further with the establishment of a new subsidiary in
Malaysia. (from left) Joshua Alexander Rusdy, Area Sales Manager,
Beckhoff, Germany; Anthony Gan, Managing Director of Beckhoff
Malaysia; Kai Ristau, International Sales Manager, Beckhoff, Germany

Beckhoff Automation Sdn Bhd (889044-H)
Unit 2.1, 2nd Floor, Surian Tower,
No.1, Jalan PJU7/3, Mutiara Damansara,
47810 Petaling Jaya, Selangor
Malaysia
Phone : + 60 3 7731 8388
Fax : + 60 3 7726 8773
info@beckhoff.com.my
www.beckhoff.com.my
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Numina Group: process optimization in warehousing and distribution management

EtherCAT helps address speed
and precision challenges
Process optimization by integration is a trend that is becoming more and more important in the field of warehousing and
goods distribution. Isolated picking and dispatch solutions are being replaced by concepts that integrate the entire process
chain in one control platform, from the manufacturing and quality control of the end product through to the packaging
and distribution. The automation technology is also facing new challenges: robust Beckhoff Industrial PCs and the ultra fast
EtherCAT fieldbus system provide the basis for a real-time distribution system that offers the highest computing performance
with reliability and speed with 24/7 operation capability.

The Numina group specializes in high-performance conveyor controllers and automation systems. In the case
of mass distribution operations, customers can eliminate 30 or more picking errors in one shift thanks to the
use of the inline visual inspection, measurement and weight checking technology from Numina.
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The ‘Pick Execution™ System’ from Numina uses wireless barcode

Numina’s innovative ‘Pick Execution™ System’ picking solution is equipped with voice-directed

scanners, which are worn on the wrist and are characterized by the

picking technology. This enables the introduction of ‘hands-free’ processes and, as a result, increased

greatest possible flexibility and ease of use.

safety and reliability in the picking of goods.

The Numina Group, based in Woodridge, Illinois (USA), is specialized in
high-performance conveyor system controllers and automated solutions
for the sorting, picking, packaging and shipping of goods. The company
promises its customers a growth in productivity of 20 to 30 percent and
considerable savings by avoiding incorrect deliveries. Numina’s considerable technical know-how is intently focused in the improvement of ‘pick,
pack and ship’ processes, which are used in all fields of the manufacturing and the distribution of food and beverages, pharmaceuticals and
electronic products, for example.
Integration of real-time manufacturing and distribution
in a continuous process
“The trend away from the separation of production, packaging and distribution is posing new challenges to automation,” says Dan Hanrahan,

Business Development Manager of the Numina Group. “Together with our
customers, we are increasingly developing applications on the basis of an
integrated, continuous manufacturing and packaging concept, which extends over the entire process, from manufacturing and quality control of the
end product to the picking, packaging, shipping and loading onto trucks.”
Numina’s system architecture is an answer to limitations of the conventional automation world with separate PLC, motion controllers and
monitoring systems. “There are still inefficient bottlenecks and islands of
automation in numerous manufacturing and distribution facilities even today,” explains Marks Woodworth, Vice-President of Design of the Numina
Group: “Our software and control architecture is based on real-time Linux.
We work with modular controllers and provide information management
with pre-developed tools, which can be easily tailored to the specific
requirements of our customers.”
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The new ‘X-Press PAL Plus™ System’ reduces the processing time of a shipping box
by an impressive 30 to 40 seconds. Absolute distribution accuracy and less manual work
lead to increased facility throughput and a growth in operational productivity of approx.
20 to 30 percent.

Open system allows the flexible combination
of application modules
“Numina’s ‘flagship’ software is the Real-Time Distribution Software
(RDS),” says Dan Hanrahan. “This platform unites the best features from
the controller and MES, without yielding to the limits of closed systems.”
RDS has numerous pre-developed application control modules, in order
to meet the requirements of production, order processing and distribution
centers. In this way, for example, the box packing can be combined with
the sorting control or other automatic picking modules from Numina, for
instance in order to evaluate orders and to determine the correct box size
for each shipment.
In complex distribution centers, the Numina order optimization regulates
the release of the job orders, so that the work on the sorter or in the
entire facility is evenly distributed and bottlenecks are avoided. Each automation module can work independently or cooperate in an integrated
control platform with other modules, which results in high flexibility.
Increased reliability and speed due to
voice-directed picking
A further highlight is the multimode picking solution, Numina’s ‘Pick
Execution™ System,’ which is equipped with voice-directed picking technology. With ‘Pick Execution’ the operator wears a wireless headset and a
barcode scanner on the wrist. The system gives spoken instructions for the

correct picking position of the articles, which must be picked and placed
into a cardboard box, onto a pallet or onto a cart. Data transmission by
radio offers mobility and allows hands-free working, as a result of which
the operator can concentrate on picking instead of having to read long
picking lists on the screen. The reliability, speed and safety of the picking
process are increased as a result.
Another Numina solution that focuses on increasing the throughout
and accuracy of the packing and shipping process is the new ‘X-Press
PAL Plus™’ modular inline packing and distribution system. It permits
the complete automation of all procedures, from the packing to the
preparation of the shipping documents and distribution. Even the printing and application of the labels take place automatically. “Thanks to the
feedback from sensors, barcode scanners and scales, ‘X-Press PAL Plus™’
turns the labeling process into a closed cycle,” explains Dan Hanrahan.
This tool can be used as an independent automation system; however,
it can also be integrated into other RDS control modules, such as ‘Pick
Execution,’ as well as into inline process measurement and validation
technologies, such as barcode identification, scanning, weighing, box size
determination and visual checking.
By means of linking to the dimensional data and/or the weight of the
packaged goods, ‘X-Press PAL Plus™’ also supports full case picking.
Boxes with suspected incorrect picking are removed from the labeling
line and fed to an inspection/error line.
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Data-intensive procedures require high computing
performance and fast communication
Numina applications are extremely data-intensive and require real-time
communication. “Only a PC-based control architecture is able to manage
the frequent querying and storage of data by ‘X-Press PAL Plus™.’ More
than one million data records have to be administered here while at the
same time coping with control, sorting and product tracking,” says Mark
Woodworth, giving food for thought: “The PC-based controller has the
data memory capacity and the means to integrate serial devices simply,
and the necessary speed, in order to meet these requirements.”
High availability due to PC- and EtherCAT-based
automation
A Beckhoff C6340 Industrial PC (IPC) and EtherCAT I/O Terminals form
the backbone of the Numina RDS control platform and ‘X-Press PAL
Plus™.’ “Numina impresses in particular with customer projects that
require control and automation solutions with 24/7 reliability,” Dan
Hanrahan stresses. “In order to be able to offer operational availability of
99.99 percent or more, we need absolutely reliable hardware components. The Beckhoff IPCs provide the great advantage for us that we
don’t need to accommodate them in separate air-conditioned cabinets,”
explains Dan Hanrahan. “Not only that, they are so efficient that we can
handle automation, control, data management, web-based user interface
and database server with just a single device,” adds Mark Woodworth
and he goes on: “In the case of larger projects, the system can be extended flexibly to several IPCs with reduced development expenditure.
However, we normally use just 1 or 2 percent of the CPU bandwidth of the
C6340. Considering that four, eight or more CPU cores will be available
at some time in the future, Numina can scale the hardware in such a way
that it will actually be possible to cope with any performance requirements in the field of automation and system data archiving.”
Data transmission within the microsecond range
“Thanks to EtherCAT, which is faster by several orders of magnitude than
any other fieldbus system that we have used so far, we can optimize our
system still further,” emphasizes Mark Woodworth. “That is important,
because delays of one millisecond are already not tolerable in high-speed
sorters or demanding printing and labeling applications.” Thanks to data
transmission within the microsecond range and the high accuracy of

The backbone of the control system is a Beckhoff C6340 Industrial PC,
equipped with an Intel® Pentium® M 1.8 GHz processor.

EtherCAT, Numina has been able to solve all speed and precision challenges. “It is also decisive for us that the performance does not decrease
with the scope of the application and the number of necessary I/Os,”
explains Mark Woodworth. “With EtherCAT we achieve the fastest realtime speeds throughout with a consistent performance, regardless of the
number of I/Os.”
Conquest of new markets through lowered
entrance costs
‘X-Press PAL Plus™’ already pays off with relatively small conveyor
systems with a daily dispatch volume of 700 to 1000 packages. However,
the system can also cope with distribution operations with up to 100,000
packages per day. On the basis of the Beckhoff control platform, Numina
has been able to lower its system costs by 40 percent compared to
earlier printing/labeling systems. “That lowers the barrier to entry so far
that small and mid-sized enterprises can also benefit from modern warehouse and distribution automation,” explains Mark Woodworth. “Even a
20-foot (approx. 6 m) automated weighing, label printing and application
system can pay for itself relatively quickly in a small distribution center
due to the reduction in work expenditure and the avoidance of errors.”
Numina Group
Beckhoff USA

www.numinagroup.com
www.beckhoffautomation.com
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Modernization of a wastewater treatment plant with PC-based control

The supply of drinking water and the disposal of wastewater represent a complex system in which many subprocesses must be
controlled and monitored. The Vogtland Water Board (Zweckverband Wasser und Abwasser Vogtland – ZWAV), which is responsible for the supply and disposal of water for approx. 250,000 citizens, decided to use Beckhoff technology in order to modernize
the Morgenröthe-Rautenkranz wastewater treatment plant: The process automation takes place via a Beckhoff control platform,
consisting of an Industrial PC with Control Panel, Embedded PCs, TwinCAT automation software and EtherCAT I/O Terminals.

Embedded PC helps
ensure clean water

The Morgenröthe-Rautenkranz wastewater treatment plant has been in operation since 1994 and is
responsible for the wastewater disposal for approx. 5,000 citizens. The conversion of the plant to a
new PC-based controller took place inside only three months while the process continued to run.

The Morgenröthe-Rautenkranz wastewater treatment plant in Germany,
which has been in operation since 1994 and disposes of wastewater
for approx. 5,000 citizens, was showing increasing signs of wear in the
facility’s switchgear as well as the automation technology. In addition,
the PLC and process control technology no longer corresponded to the
current technical requirements. The ZWAV therefore decided to modernize the plant on the basis of a PC-based control system. The challenge
consisted of submitting the entire switchgear, including the process
automation and the communication technology, to a retrofit, to change
over to the new control system within three months while the process
continued to run. In the first step, the ZWAV divided the plant into function groups on the basis of DIN EN 61346, in order to make all operating
equipment unambiguously identifiable by means of reference marks. For
the standardized representation of the plant overview as well as the

process flow chart, the function groups marked in this way were subsequently assigned to the stages: “inlet,” “mechanical part,” “biological
part,” “sludge treatment,” “chemical part,” “auxiliary plants,” “process
control” and “energy.”
Standardization of hardware and software
facilitates improved plant handling
“One of the main reasons for changing to Beckhoff technology is
the standardization in accordance with the principles of PLCopen in
conjunction with the international PLC standard IEC 61131,” explains
Silvio Merz, electrical and process equipment group leader at the ZWAV.
“That ensures the reusability of hardware and software and simplifies
the plant handling. A further advantage for us is the compact design
of the Beckhoff Embedded PC, which helps us save valuable space in
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A Beckhoff C6335 fanless control cabinet
Industrial PC, as the higher-level PC,
provides the visualization and is tasked
with acquiring process data and statuses
from the local units and passing them
on to the central controller.

SCADA
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Control Panel CP69xx

Control architecture of the
Morgenröthe-Rautenkranz
wastewater treatment plant

the control cabinet.” In the original development more than 10 control
cabinets were distributed across the plant. “We have now integrated all
functions (switchgear, process automation, building distribution and LAN
components) into the control room, which means that we have been
able to remove the control cabinets in the field,” explains Silvio Merz.
A further important argument for changing to Beckhoff technology was
the large variety of Bus Terminals. “For example, the power measurement
I/O terminal makes it possible for us to specifically record energy parameters for optimization measures,” says the group leader.
All software and hardware components comply exactly with the ZWAV
specification sheet. “This includes not only the hardware solutions previously mentioned, but also and above all the software, which is ‘readable.’
The advantage of this is that we, as the technical service staff, are also
able to localize and rectify faults after commissioning,” explains Silvio

Merz. HST Wates GmbH from Dresden, Germany, which was entrusted
with the implementation of the automation, solved this task with clearly
defined modules and functions which, as demanded by the client, were
written exclusively in the Structured Text (ST) programming language.
Embedded PC as the compact central
control unit
The actual wastewater treatment plant process is executed on a compact
CX9010 Embedded PC. Due to its high performance and the infrastructure
of the plant, only a few function groups, such as the control system of the
emergency power supply as well as the scrapers of the aeration tank and
the secondary settling tank, had to be decentralized. A Beckhoff C6335
fan-less control cabinet Industrial PC, as the higher-level PC, provides the
visualization and is tasked with acquiring process data and statuses from
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The process flow chart gives the
operator a structured overview of the
condition of the plant.

A CP69xx 15-inch ‘Economy’
touchpanel without function keys
installed on the plant allows the
visualization of the sequences in
parallel to the control room.

the local units and passing them on to the SCADA process in the central
controller or, in the event of a communication failure, to store them and
to pass them on later. Publisher and Subscriber variables, which are
divided into strictly defined communication structures and modules, are
provided for the communication of the Embedded PCs with one another
and with the higher-level PC. “Furthermore the IPC is designed as a
service PC, which should permit us, for example, to load PLC programs
or parameter sets with prefabricated tools into the respective devices,”
explains Silvio Merz.
High recognition value of the user interface
The plant is visualized and operated via two Beckhoff CP69xx 15-inch
‘Economy’ touchpanels without function keys. The sequences are visualized via DVI extension technology on the second panel installed within
the plant, in parallel to the control room. Two basic representations,
“Plant” and “Process,” give the operator a structured overview of the
condition of the plant. Clicking the respective unit leads to detailed im-

ages or to further information. A particular advantage is that the use of
standardized visualizations carries with it a high recognition value which
facilitates the plant operator’s work.
Planned plant extension
In a further project, the Vogtland Water Board will likewise be equipping
the nine wastewater pumping stations placed around the wastewater
treatment plant with Beckhoff technology and connecting them to the
HydroDat® V8 central control system. “We are taking care of all planning,
programming and configuration work ourselves, with the exception of the
data transmission application, which we are purchasing as a license,”
explains Silvio Merz. “We are using the ‘TeleMatic’ communication software from HST-Systemtechnik, which is installed on the first runtime of
the TwinCAT PLC. The actual application, created by us, is installed on the
second runtime of the controller.”
Zweckverband Wasser und Abwasser Vogtland www.zwav.de
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Ethernet-based, intelligent light controller can
help save up to 80 percent of energy used in
certain buildings

PC Control for intelligent
lighting systems
With its intelligent solution for lighting control, Fifth Light Technology Ltd. has aimed at one of the largest sources of energy
consumption: about 15 percent of all electricity produced in
North America is used for the interior lighting of commercial and
publicly-used buildings.

Energy savings in the lighting can amount to up to 80 percent with the implementation of Fifth Light intelligent lighting control, depending on the building.

“Maple Leaf Square,” a new high rise office complex in the city center of Toronto,
is equipped throughout with a web-based lighting control system from Fifth Light
Technology based on Beckhoff control technology.

Fifth Light Technology Ltd., based in Oakville, Ontario, Canada, develops
centrally controlled, dimmable lighting systems for office, industrial and
public buildings. The company’s approach consists of providing the desired lighting level in the right place at the right time while at the same
time taking into account the light conditions in the surroundings, the
respective energy costs and the user’s preferences.
A system that enables simultaneous access
for thousands of users
The Fifth Light solution connects thousands of separately controllable
and dimmable lights via an open protocol communication network. This
way, the users can access the lighting in their area via their preferred web
device, such as VOIP telephone, iPhone or PC. What is special about this is
that the simultaneous access of thousands of users is possible, for which
the system makes use of the user profiles stored in a database.
Fifth Light offers a large number of energy-saving lighting devices, including a complete control system. All employed components, such as
dimmable ballasts, relays and various web-based software applications,
are compatible with DALI, the ‘Digital Addressable Lighting Interface,’ an
open protocol for the control of lighting equipment. The innovative ballasts from Fifth Light are characterized by the fact that they can maintain
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The lighting controller developed by Fifth Light connects thousands of separately controllable and dimmable lights via an open protocol communication
network. The users can access the lighting via their preferred web device.

The Fifth Light system is based on a compact Beckhoff
C6920 Industrial PC with Intel® Core™2 Duo processor
and TwinCAT PLC automation software.

From left: David Peragine, project manager, and Tony Dableh, director of the
Research and Development department at Fifth Light Technology

a power factor (λ) of > 0.95 and total harmonic distortion of less than
10 percent at each dimming level. In addition, they reduce the wear of the
lights considerably. The extension of the life span of the lights not only
provides for lower maintenance costs, but also helps to avoid waste. In
addition, Fifth Light has developed several high-performance implementation tools, which simplify the installation and commissioning process.

Light controller integrated into
facility management
Fifth Light uses advanced energy-saving strategies, such as the photodetector-based use of daylight, user-oriented scheduling, optimization
of the power factor of ballasts as well as presence recognition aided by
motion sensors. The company is among the pioneers in the field of facility
management functions, such as the automatic recognition of defective
fluorescent tubes and the notification of service by e-mail, the aggregation of several buildings and the intelligent integration into the software
of the DXF file format used by architects and engineers for building design. Fifth Light solutions are designed for complete building integration
and communicate with HVAC, security and audio-visual systems.
“It has never been simpler to save energy and to improve the quality of
lighting,” says Tony Dableh, director of the Research and Development
department at Fifth Light Technology. “We have been using a Beckhoff
C6920 Industrial PC and a CP6608 Ethernet Control Panel with TwinCAT
PLC automation software as the automation platform for over three
years.” Fifth Light uses the BK9000 Ethernet TCP/IP Bus Coupler at I/O
level; the KL6811 DALI Master Terminal allows the connection of lightingspecific devices. Wireless devices and devices without batteries, such as
switches and sensors, are integrated into the controller using the KL6581
EnOcean master terminal.
“The modular architecture of the Beckhoff Bus Terminal system has
significantly shortened our development time,” says Tony Dableh. “Due
to the support for a large range of lighting equipment as well as other
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The energy reduction can be tracked via a detailed, softThe intelligent lighting controller is operated via
a Beckhoff CP6608 Ethernet Control Panel.

ware-assisted calculation or on the basis of an electricity
metering system.

The ballasts from Fifth Light are able to switch lamps on
and off 200,000 times without deterioration.

devices, we have not had to develop our own customer-specific hardware.
We can rely on the existing Beckhoff interface terminals and we only
need to adapt the software application in accordance with our customers’
special requirements.”
Ethernet as the basis for the fast communication
of several thousand data points
Ethernet as the communication system forms the basis for the processing of several thousand data points within the shortest space of time. It
enables fast system feedback to both sensors and user inputs, with the
simultaneous centralized processing of all data. “This is decisive in the
attempt to centrally administer tens of thousands of sensors and end
devices. The management of the data exchange would otherwise become
a nightmare,” stresses David Peragine, project manager at Fifth Light
Technology. “We have to guarantee short feedback times, and with the
help of real-time Ethernet communication from Beckhoff we receive the
necessary data within one millisecond.”
Benefit for the environment pays off
The advantages for the users of the Fifth Light lighting controller: “We can
achieve energy savings of up to 80 percent in certain buildings in which
our solution is implemented,” estimates Tony Dableh. “Savings of 30 to
40 percent are possible, even in the most energy-efficient buildings. Regardless of the type of light fixtures used, savings can be achieved thanks
to the intelligent controller and dynamic switch-on profiles.” Fifth Light

tracks the energy reduction via a detailed, software-assisted calculation
or on the basis of an electricity metering system.
“The return on investment of our lighting system with PC-based control
and I/O from Beckhoff can range from one to five years, depending on the
application, the size of the building and the design type of the original
lighting concept,” explains Tony Dableh, and he adds: “Over 10 years, its
total lifecycle cost amounts to less than a third of a conventional lighting
system.”
The decrease in the emission of greenhouse gases is lucrative for the
building owner in two ways: carbon credits are at present a much soughtafter commodity since they can be bought by less energy-efficient buildings. It is additionally a big advantage for architects and building owners
if their buildings attain ‘LEED Green Building Rating System™’ certifications. Not only can the CO2 emission be reduced with the Fifth Light
system, it also raises the LEED classification of a building by at least one
level. “The considerable financial and environment-related advantages
of intelligent lighting control are thus a contribution to the world energy
solution,” says Tony Dableh contentedly.

Fifth Light Technology Ltd
Beckhoff Canada

www.fifthlight.com
www.beckhoff.ca
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Precision Mechatronics

Fully automatic ink filling
at intervals of seconds
Precision Mechatronics Pty. Ltd.,
Australia, supplies applicationand customer-specific machine
solutions for various industries
and areas of application. With
the development of an ink
cartridge filling machine, the
company is positioning itself in
a niche market; nevertheless,
the demands on the machine
are anything but small. The fully
automatic filling, checking and
sealing of the ink cartridges with
the highest process speed and ink
purity as well as precise dosage
requires a powerful controller
and a fast communication system.

Side view of the ink cartridge filling machine with leak test station and ink processing drive platform

The ink cartridge filling machine developed by Precision
Mechatronics, based in North Ryde (Australia), fills 5 x 50 ml ink every
20 seconds. “A complex and, from the point of view of control, very
demanding task, which requires a large number of I/Os and servo axes
as well as some interesting subprocesses”, says Jason Thelander, CEO
at Precision Mechatronics.

Integrated control solution regulates complex
operational sequences
When it came to choosing the control system, Precision Mechatronics decided on the PC- and EtherCAT-based Beckhoff control platform with integrated Motion Control functionality: “This is not the
first project in which we have cooperated with Beckhoff. The good
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experiences gained in the past meant that we could expect the
Beckhoff control solution with its high memory capacity and computing
speed, integrated Motion Control and local I/Os to suit our machine design well”, reports Craig Strudwicke, Engineering Manager of Precision
Mechatronics. A total of four Beckhoff AX5203 EtherCAT Servo Drives
and eight servomotors of the type AM3024 are installed in the ink cartridge filling machine. A rotary table design enables a large number of
processes to be executed simultaneously in the machine. The prerequisites for this are the large storage capacity and the high processing speed
of the EtherCAT-based control components.
The filling plant is fed with the ink cartridges by a connected conveyor,
whereby each cartridge is checked by a sight-assisted sensor for alignment and correct type of container. Subsequently, the containers are
handed over to the back magazine and submitted to a sealing and
pressure test. Only then are the ink cartridges filled. The machine can
fill five containers simultaneously with differently coloured inks. This
purpose is served by a mechanism that rotates step-by-step, driven by a
Beckhoff servomotor. The processes are executed in parallel, in order to
maintain the required cycle time of approximately four seconds per container. The ink is provided by an ultra-clean supply, which filters the ink,
deaerates it and doses it into the individual containers. The filling of the
containers is controlled by precision displacement pumps with Beckhoff
servomotors. Seven fluid circuits allow an immediate change to a different colour. After filling, the containers are sealed and their QA data are
stored, before they are set down on the discharge conveyor.
The heart of the controller is formed by a compact Beckhoff C6920 control
cabinet Industrial PC with TwinCAT PLC NC I automation software. “We
use TwinCAT PLC NC I, even if no interpolating movements are needed,
since all movements take place independently of other axes”, explains
engineering manager Craig Strudwicke. All safety functions are integrated
seamlessly into the I/O level with the Beckhoff TwinSAFE terminals.
Precision Mechatronics
Beckhoff Australia
Discharge conveyor and ink processing drive platform

www.premecha.com
www.beckhoff.com.au
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Energy consumption reduced and operation
simplified with building controller retrofit
By commissioning the redevelopment of an outdated building controller, it was possible for Nordea Bank of
Norway, the owner of office buildings in Oslo, to drastically reduce their energy consumption. The open control
solution, based on a Beckhoff Embedded PC and Bus Terminal I/O, has also proved to be an economic success just
one year after the retrofit: Energy savings of more than 100,000 euros have virtually offset the investment costs.

Ståle Syversen, Managing Director
of SRO (left), and Thomas Thorstensen,
ISS Facility Management (right)

The requirements of private and public building owners with regard to
energy efficiency have changed drastically over the course of the last
decade. Following this trend, the Nordea Bank, owner of four office
buildings in Lilleaker, in West Oslo, decided to initiate a retrofit of the
building automation systems. Up until then the buildings, which were
built at the end of the 1990s, had had no intelligent HVAC controller
to make it possible to purposefully control energy use and avoid waste.
A further disadvantage was the fact that it was virtually impossible for
the user to understand and operate the building controller.
Thus ISS Facility Management, Nordea’s property administrator, commissioned the Oslo company SRO AS with the development of a modern
automation solution. At the center of the project was the optimization
of energy consumption as well as an intuitive user interface that would
make it possible for the user to operate and monitor the controller if
need be.

Open control solution permits the integration
of all existing devices.
While peripheral components, such as pumps, actuators, valves, encoders and sensors as well as high voltage distributors were retained from
the existing system, the controller was replaced by a Beckhoff CX9000
Embedded PC. The approximately 2,000 data points distributed around
the building are controlled by the Bus Terminals connected to the CX; connection takes place via an Ethernet network. “The energy consumption
has been lowered by almost 20 %, enabling the owner to record a profit
of several hundred thousand euros even after just one year of operation,”
stresses Thomas Thorstensen of ISS Facility Management. The CO2 emissions avoided by this are equivalent in scope to the quantity of pollutants
that would be generated by driving around the equator 20 times with a
car. In addition, ISS is focusing on further optimizations, such as planning
energy consumption in relation to the time of day, in order to reduce energy consumption even further. “We will be optimizing the building even
further and expect a savings of 1.5 million kWh this year,” says Thomas
Thorstensen, outlining the near-term objectives.
The building automation system is controlled from the office of the
system integrator SRO. “Here we can intervene quickly for maintenance
purposes and change the plant parameters as required by the customer,”
explains Ståle Syversen, managing director of SRO. For him, the openness
of Beckhoff’s PC-based control solution is most important. “Nowadays
our customers place great importance on their automation investments
being based on open technology and scalable solutions that impose no
limits on them,” says Ståle Syversen. “The solution supplied by us allows
the customer to freely select from the various suppliers on the market in
the case of service or future expansions.”
SRO AS
Nordea Bank Norge ASA
Beckhoff Norway

www.sro.as
www.nordea.no
www.beckhoff.no
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Hanover Fair 2010: Multivendor demo –

The ETG booth at Hanover Fair 2010

30 different axes, 20 manufactureres, one

presented over 200 different EtherCAT

EtherCAT network

products.

EtherCAT: sample code for drives simplifies
development
In order to provide ideal support to drive vendors within the EtherCAT Technology Group
(ETG), the EtherCAT Slave Sample Code now includes the CANopen drive profile according
to the ETG implementation guideline. With this new update, the sample code becomes
even simpler for drive vendors to utilize EtherCAT. The common code basis leads to unified
interfaces and simplified setup, especially considering that the drive parameters have also
been integrated into the EtherCAT conformance test tool.
The EtherCAT specifications cover not only the “How” to
communicate, but also the “What”: Device profiles define the functionality and their parameters as well as the
content and formatting of the process data. IEC 61800-7
specifies the drive profiles that EtherCAT uses: part 201
of the standard is the CANopen drive profile CiA402,
while part 204 is the SERCOS drive profile.
The implementation guideline of the EtherCAT Technology Group for CiA 402 selects the cyclic synchronous
communication modes among the various drive operation modes: they are not only the ones with the best
performance, but also have the fewest parameters and
provide the simplest interface as a result.
These operation modes have been covered by the
EtherCAT conformance test tool for some time. The new
development is their implementation in the sample code
for slave devices, which is shipped with the EtherCAT
slave evaluation kits. So far Beckhoff Automation has

shipped over 700 of these kits and the kit purchasers get
the enhanced code as a free update.
Rainer Hoffmann, who is in charge of the code within
the ETG Team, says: “Even though we do not consider
the Slave Sample Code to be the official reference slave
application code, it has gained this de-facto status due
to its wide distribution. Many EtherCAT drives support
the CANopen device profile, but so far some of them
only support the classic operation modes, which were
developed with CAN performance in mind. Now it is
easier to also integrate the new, faster and yet simpler
CAN operation modes in EtherCAT devices. Drive vendors
who are just starting with EtherCAT can base their development on this software right away. Enhancing the code
with this drive functionality facilitates the unification of
the interfaces and will support the further adoption of
EtherCAT industry-wide.”
www.ethercat.org

50 events

PC Control 02 | 2010

Trade shows 2010
Europe

Belgium

Germany

easyFairs ECL
September 23 – 24, 2010
Brussels
Hall 9, Booth D019

SMM
September 07 – 10, 2010
Hamburg
Hall B6, Booth 487
www.hamburg-messe.de/smm

Motek
September 13 – 16, 2010
Stuttgart
www.motek-messe.de

IFAT Entsorga
September 13 – 17, 2010
Munich
Hall A1, Booth 218
www.ifat.de

Husum WindEnergy
September 21 – 25, 2010
Husum
Hall 6, Booth C14
www.husumwindenergy.de

FachPack
September 28 – 30, 2010
Nuremberg
Hall 9, Booth 242
www.fachpack.de

EuroBLECH
October 26 – 30, 2010
Hanover
www.euroblech.de

K
October 27 – November 03, 2010
Düsseldorf
Hall 11, Booth G21
www.k-online.de

SPS/IPC/Drives
November 23 – 25, 2010
Nuremberg
Hall 7, Booth 406
www.mesago.de/sps

Austria
Vienna-Tec
October 12 – 15, 2010
Vienna
Hall D, Booth D0409
www.vienna-tec.at

www.easyfairs.com

easyFairs Factory & Process Automation
October 20 – 21, 2010
Brussels
Hall 6, Booth C011
www.easyfairs.com

Denmark
Automatik
September 07 – 09, 2010
Brøndby
www.automatik2010.dk

Finland
Tekniikka
October 05 – 07, 2010
Jyväskylä
www.jklpaviljonki.fi/tekniikka2010

France
In Machine
June 22, 2010
Lyon
www.in-machine.com

Intelligent Building System
September 21 – 22, 2010
Paris
www.ibs-event.com

Emballage
November 22 – 25, 2010
Paris
www.emballageweb.com

Italy
Control & Communication
September 28, 2010
Milan
www.mostreconvegno.it

Norway
ONS
August 24 – 27, 2010
Stavanger
www.ons.no

EuroExpo Ålesund
September 08 – 09, 2010
Ålesund
www.euroexpo.se

Poland
HAPExpo
November 17 – 19, 2010
Sosnowiec
www.exposilesia.pl/hapexpo

Russia
ITFM
September 28 – October 01, 2010
Moscow
Booth 75A
www.itfm-expo.ru

PTA
October 05 – 07, 2010
Moscow
Hall 3, Booth C1
www.pta-expo.ru

Automation
November 16 – 18, 2010
Saint-Petersburg
Hall 1

EuroExpo Piteå
November 10 – 11, 2010
Piteå
www.euroexpo.se

Switzerland

www.farexpo.ru/ais

Hi-Tech Building
December 07 – 09, 2010
Moscow

swissT.meeting
June 30 – July 01, 2010
Zurich
www.swisstmeeting.ch

www.hitechhouse.ru

Spain
Sweden
Wood Products & Technology
August 24 – 27, 2010
Gothenburg
Booth B09:20
nemonet.swefair.se/templates/

BIEMH
June 31 – 05, 2010
Bilbao
www.biemh.com

Asia

StartPageMain____1059.aspx

EuroExpo Falun
September 15 – 16, 2010
Falun
www.euroexpo.se

Scanautomatic
October 26 – 28, 2010
Gothenburg
www.scanautomatic.se

China
Wind Power Asia
June 23 – 25, 2010
Beijing
www.windpowerasia.com

CIEME
September 01 – 05, 2010
Shenyang
www.zxexpo.com
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China Brew & Beverage
September 07 – 10, 2010
Beijing

The Big 5 Show
November 21 – 24, 2010
Dubai

Solar Power International
October 12 – 14, 2010
Los Angeles

www.chinabrew-beverage.com

www.thebig5exhibition.com

www.solarpowerconference.com

CWME
September 23 – 26, 2010
Wuhan
www.cwme.com.cn

China Wind Power
October 14 – 16, 2010
Beijing
www.chinawind.org.cn

Industrial Automation Show
November 09 – 13, 2010
Shanghai
www.industrial-automation-show.com

India
Automation
September 21 – 24, 2010
Mumbai
Hall 1, Booth D37
www.automation2010.com

United Arab Emirates
Power Generation & Water Middle East
October 17 – 19, 2010
Abudhabi
www.powerandwaterme.com

North America
Canada
Canadian Manufacturing Week
October 05 – 07, 2010
Toronto
Booth 4030
http://www.sme.org/cmw

USA
IWF
August 25 – 28, 2010
Atlanta
Booth 9619
www.iwfatlanta.com

WEFTEC
October 04 – 06, 2010
New Orleans
Booth 1306
www.weftec.org

ISA Expo
October 06 – 08, 2010
Houston
Booth 124
www.isa.org/expotemplate.cfm

Pack Expo
October 31 – November 03, 2010
Chicago
Booth N-4613
www.packexpo.com/
pelv2009/public/enter.aspx

Fabtech
November 02 – 04, 2010
Atlanta
Booth 3350
www.fmafabtech.com

South America
Brazil
Mercopar
October 19 – 22, 2010
Caxias do Sul
www.mercopar.com.br

ISA Show
November 10 – 12, 2010
São Paulo
www.isashow.com.br

For additional information on
our worldwide subsidiaries’ and
partner companies’ trade show
schedules please check:
www.beckhoff.com
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