No. 3 | September 2014

www.pc-control.net

12 | cover

Optimized use of parking spaces at
Düsseldorf Airport saves valuable time
6 | products

16 | worldwide

TwinCAT 3 SOA-PLC:

Open and flexible control technology

The forerunner to Industry 4.0

facilitates innovative, efficient building

and the Internet of Things

implementation and design

2 contents

PC-Control 03 | 2014

11
Beckhoff receives Red Dot Award
and iF Design Award

23
Beckhoff Switzerland: 15 years
of success through technological
innovation and local presence

26
Durrer, Switzerland: Highly complex
movements of 21 axes safely implemented, all in a compact footprint

40
Z-Projects, Belgium: Embedded PC
controls ultrasonic cleaning and
disinfection system

PC-Control 03 | 2014

4		|

news		

contents 3

26		 | Durrer, Switzerland: Highly complex

			 Minister for Economics Garrelt Duin

			 movements of 21 axes safely implemented,

			 visits Beckhoff

			 all in a compact footprint

5		 | WindEnergy Hamburg 2014,

30		 |	Pamatech System, Switzerland: Pastry

			 Motek 2014, EuroBlech 2014

filling robot streamlines automated cream
horn bakery

6		|

products

32		 | KONČAR, Croatia: Induction motors

		 TwinCAT 3 SOA-PLC: The forerunner to

			 with integrated condition monitoring

			 Industry 4.0 and the Internet of Things
34		 | i-Web, USA: Modular web finishing
11		 | Beckhoff receives Red Dot Award

			 systems put the finishing touches on

			 and iF Design Award

			 commercial printing
36		 | Fabri-Kal, USA: Sustainable production

12		 |

cover

			 with integrated, high-precision measurement

			Serva, Germany: PC-based control

			 technology

technology for automatic guided vehicles
used in an automatic car parking system

40		 |	Z-Projects, Belgium: Embedded PC controls
ultrasonic cleaning and disinfection system

16		 |

worldwide

			 Fraunhofer IAO, Germany: Open and flexible
control technology facilitates innovative,

44		 | ETG
			 News and activities of the EtherCAT

efficient building implementation and design

Technology Group

20		 | as systems, Germany: Magical water feature
			 enabled by PC-based control

46		 |

events

			 Trade shows and events 2014/2015
23		 | Beckhoff Switzerland: 15 years

			

			 of success through technological innovation
			 and local presence

PC Control App. Now available.
Download our new app for the e-paper of PC Control Magazine
free of charge and browse through all articles of the print edition
wherever you are. View also additional information in a multimedia
format optimized for your iPad – picture galleries, podcasts and
videos provide an interactive and inspiring viewing experience.

imprint
PC-Control –
The New Automation Technology Magazine

Editor-in-Chief:
Frank Metzner

Published:
Beckhoff Automation GmbH
Eiserstraße 5
33415 Verl/Germany
Phone:
+49 (0) 52 46 9 63-0
Fax:
+49 (0) 52 46 9 63 -1 98
info@beckhoff.com
www.beckhoff.com

Project management:
Martina Fallmann
Editors:
Gabriele Kerkhoff
Stefan Ziegler
Phone:
+49 (0) 52 46 9 63 - 1 40
Fax:
+49 (0) 52 46 9 63 - 1 99
editorial@pc-control.net
www.pc-control.net

Picture Proof:
Durrer, Switzerland
Fabri-Kal, USA
Flims Electric, Switzerland
Fraunhofer IAO, Germany
i-Web, USA
KONČAR – Electrical Engineering
Institute, Croatia
Serva, Germany
Z-Projects, Belgium

Graphic Design: www.a3plus.de
Printed by:

Richter Druck- und
Mediencenter, Germany

Circulation:

289,000

4 news

PC-Control 03 | 2014

Hans Beckhoff received NRW’s Minister for Economics, Garrelt Duin, and showed him round the company.

Minister for Economics Garrelt Duin
visits Beckhoff
The German East Westphalia region is heavily influenced by medium-sized industry, as North Rhine-Westphalia’s Minister for Economics, Energy, Industry
and Commerce, Garrelt Duin was able to confirm on his four-day visit this summer. With the support of the Chambers of Commerce of Lippe Detmold
and Bielefeld, the minister visited eleven selected companies to talk to executives, workers’ councils and employees at their place of work. During
his visit to Beckhoff Automation in Verl, on July 9, Duin was visibly impressed by the technology provider’s innovative spirit and its resultant growth.

With the Beckhoff Webinars, we offer customers and other interested
parties the opportunity to participate in online-based presentations on
technologies and products in a compact format. The online seminars
are held by Beckhoff technology experts and take about 30 minutes.

www.beckhoff.com/webinare
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WindEnergy Hamburg 2014
At WindEnergy Hamburg trade show from 23 to 26 September 2014 Beckhoff will show its
solutions for the future of wind power generation – onshore and offshore. The high degree of
integration plus the support of IT and automation standards makes PC-based control technology
a high-performing and efficient solution that combines all functions on a uniform hardware and
software platform: from operational management and the control of pitch, converter, gearbox
and brakes to visualisation and farm networking. The control technology also enables further
functions such as safety technology or Condition Monitoring to be integrated directly into the
standard controller.
Further information:
www.beckhoff.com/windenergy-hamburg

Motek 2014
Motek, the leading trade show for assembly and handling technology, once again
opens its doors to an international audience in 2014. The trade industry platform
offers insights into the world of automation from 6 to 9 October 2014. At Motek
Beckhoff will present its scalable range of control platforms with multi-core technology: From the new CX51xx Embedded PC for the medium and high performance
range to high-end Industrial PCs with Core™ i7 processors and quad-core technology for complex scientific automation applications. The fact that the TwinCAT 3
automation software supports multi-core CPUs results in significant performance
increases while at the same time reducing the hardware costs. Thus, measuring tasks
or robotics, for example, can be processed on a separate core, without any impact
on the PLC performance.
Further information:
www.beckhoff.com/motek

EuroBlech 2014
EuroBlech, the leading global trade show for sheet metal processing, will take place at the
Hanover exhibition grounds between 21st and 25th October 2014. The modular range of
automation components from Beckhoff can be used to configure complete control and drive
solutions for any metal forming and sheet metal processing task. The automation software
TwinCAT offers multi-core support and provides an integrated platform for engineering and
runtime. It can be used for implementations ranging from small local controllers to high-performance, central CNC solutions. The integration of the TwinCAT engineering with Microsoft
Visual Studio® provides the developer with an optimized infrastructure for the generation
of reusable software modules. The broad support for different programming languages such
as IEC 61131, C/C++ or MATLAB®/Simulink® offers great flexibility.
Further information:
www.beckhoff.com/euroblech
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TwinCAT 3 SOA-PLC:
The forerunner to Industry 4.0
and the Internet of Things
Industry 4.0 and the Internet of Things (IoT) are concepts which require a high degree of networking and communication between
devices and services. Large data quantities have to be exchanged, from the sensor to the IT level. The corresponding protocols and
standards of PC-based control make it ideally suited for this task. Another fundamental factor contributing to the feasibility of IoT
and Industry 4.0 is the SOA (Service Oriented Architecture) PLC. PLC access via web service is not new – so what is SOA and what
exactly is new in the “SOA-PLC”? And what added value does it offer?

Industry 4.0 concepts enabling fast, dynamic production require suitable net-

above”, i.e. from the client level. The lower level always acts as a server and

working and communication between devices and services. They must be able

responds; a visualization, for example, can request status data from the PLC or

to communicate directly with each other. Sensors, measuring devices, RFID chips,

transfer new production recipes to the PLC. The first step is the conversion of

PLC controllers, HMI, MES and ERP systems all provide important production

electrical sensor signals into digital information. This is followed by the alloca-

data for enterprises. In conventional control architectures, data requests are

tion of a timestamp within the PLC and transmission of the information to the

event-driven or initiated cyclically, and are always in response to requests “from

MES-IT level via further services (Figure 1).
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Figure 1: In the future, the hierarchy of

WLAN

the conventional ‚automation pyramid‘
will change to a network of automation services through the integration
of OPC UA at all levels. Devices and
services will “talk” directly with each
other by calling up SOA services.

With Industry 4.0, this strict separation of the levels and the top-down approach
of the information flow will start to soften and mix. In an intelligent network,

IT

each device or service can autonomously initiate communication with other

MES/
ERP

Cloud

B2B

services.

Generally, all communication scenarios and use cases that are defined in

B2M

B2M

B2B – B2M – M2M

B2B

B2B

services in “hard real-time” (i.e. the automation context, e.g. the deterministic
PLC for control purposes), on the other hand, services in a “soft real-time”
context, e.g. in an IT context (Figure 2).

Automation

Shop Floor
PLC
M2M

This results in precisely three potential communication transitions, as defined by
the Industry 4.0 WG2 executive committee:
1. “B2B” communication: Two business processes communicate with each
other. Example: An ERP application exchanges information with an MES

Figure 2: In the communication contexts

application. The exchange, e.g. between HMI and MES, MES and MES, or

“IT” and “automation” three potential com-

sensor and cloud, can take anywhere from a few milliseconds to several

munication transitions can be distinguished,

minutes.

irrespectively of “hard” and “soft” real-time

2. “B2M” communication: A “soft real-time” process communicates with a
“hard real-time” process. Example: A business application exchanges information with a machine. The time necessary for the exchange, e.g. of live
data between HMI and PLC, or MES and PLC controller, can vary from a few
milliseconds to several minutes.

B2M

tive into two contexts of the communication architecture: on the one hand,

B2M

Industry 4.0 and IoT groups can be distinguished from an abstracted perspec-

requirements: “B2B”, “B2M” and “M2M”.

M2M
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MES/ERP

3. “M2M” communication: Two processes communicate in the automation

OPC UA Server

context with one another either in “hard” or “soft” real-time. Example: A
robot platform controller exchanges control information horizontally with a
handheld robot controller. The exchange must take place in a hard, deterministic real-time cycle ranging from µs to a few ms. Another example: Two
controllers exchange data horizontally – fast (in “soft” real-time), cyclically,
and fieldbus-independently.
Here, determinism can be seen as a “Quality of Service (QoS)” with certain

Figure 3: The PLCopen/OPC UA client blocks enable fieldbus-independent, fast commu-

requirements that a communication process might meet or not meet; these

nication. The TwinCAT PLC with integrated OPC UA client initiates the data communi-

requirements would be defined by a guaranteed duration, e.g. a response

cation.

time of 100 µs.
The term “M2M” is already used in mobile radio communication, where M2M
refers to the interfacing of devices via mobile communication with IT processes.

Prepare

Cleanup

UA_Connect

In this context, the view is widespread that M2M is present whenever a SIM
card is used.
Whatever terms will eventually define the three categories, the fact is that in
IoT and Industry 4.0, communication will no longer be based on pure data and

UA_NamespaceGetIndex

UA_MethodGetHandle

the interoperability of the data communication. It will focus on the exchange

UA_MethodCall
For multiple method calls

of information models and, therefore, semantic interoperability. An important
factor will be transmission integrity and security of the access rights to individ-

UA_MethodReleaseHandle

UA_Disconnect
Figure 4: Block diagram for the the method call-up.

ual data or services. All these requirements are key aspects of the OPC Unified
Architecture (OPC UA). It contains a description language and the communication services for information models. As an IEC 62541 standard, OPC UA
is designed to map the information models of other organizations such as

information available externally in a semantically identical manner via OPC UA,

BACnet, PLCopen, IEC 61850, AIM AutoID, and MES-DACH, among others. Ac-

e.g. for visualization and MES/ERP tasks. This significantly reduces the engineer-

cording to the German Federal Office for Information Security, BSI (Bundesamt

ing effort. In a function block instance with 20 data points, for example, instead

für Sicherheit in der Informationstechnik), the “security by design” integrated

of linking each individual data point into a visualization mask or an MES system,

into OPC UA is significantly better than in other protocols, and is therefore being

it is now sufficient to link a single instance object – and to do this in the same

evaluated in a current project, due to the high relevance for Industry 4.0.

way even for different manufacturers.

Thanks to the standardized consolidation of data as well as their structure and

Further constructive group work resulted in the next step in April 2014 in the

purpose (metadata), OPC UA is particularly suitable for distributed, intelligent

form of adopting the PLCopen specification “OPC UA client function blocks for

applications between machines, without the need for higher-level intelligence

IEC 61131-3”. In this way the controller can play the active, leading part in

or central knowledge. The functionality of OPC UA components is scalable and

the communication, in addition or as an alternative to the usual distribution of

is already available at the sensor level (e.g. wind turbine manufacturer Areva’s

roles (Figure 3).

current sensor memory usage, starting at 240 kB flash and 35 kB RAM) right
up to SAP systems.

The PLC can thus horizontally exchange complex data structures with other
controllers or vertically call up methods in an OPC UA server within an MES/ERP

PLCopen: OPC UA client functionality in the PLC

system, e.g. to retrieve new production orders or write data to the cloud. This

For the “initiate communication” task, the PLC controllers must have a client

enables the production line to act independently (Figure 4).

component – ideally as a standardized interface. In October 2006, Beckhoff
proposed to define PLCopen communication blocks based on OPC UA. Three

Customers realized the potential of these function blocks at an early stage and

years later, this led to the formation of a joint PLCopen and OPC UA working

have benefited from the implementation by Beckhoff: Silvo Merz from „Zweck-

group under the chairmanship of Beckhoff. In 2010, mapping of the IEC 61131-3

verband Wasser und Abwasser Vogtland“ (Vogtland Water and Wastewater

information model in OPC UA (server) was adopted as a common specification.

Association) used compact CX9020 Embedded PC controllers to form an intel-

In practice this means that a single IEC 61131-3 compliant PLC program can

ligent network between 300 local water management systems. Actual objects,

be loaded unchanged IEC using the different proprietary engineering tools of

such as pumps, were modelled in the IEC 61131-3 PLC controller as complex

different manufacturers onto their PLCs. The controllers make their data and

objects with interaction options. Because the OPC UA server is integrated in the
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MES

– Validate RFID: right step in work flow,
status: not blocked, no scrap
– Validate machine: status: not in maintenance
or blocked

Validate RFID
and machine

Figure 5: Efficient communication without handshaking: The TwinCAT PLC transfers the RFID

PLC

– User
– Resource-ID

information to the MES system via an OPC UA

Capture
RFID

– Operation
– RFID

Forward
RFID to MES

Execute
process

OK

X

Evaluate
response

OPC UA Service
“Start”

method call-up and receives an instruction for

Send
„StartResponse“

Initiate troubleshooting

not OK

the next step as a return parameter.

IEC 61131-3
Define service

OPC UA Server
expose service

Controller

OPC UA Client
invoke service
Transport

Figure 6: Methods in the IEC 61131-3 PLC can
be approved for external application simply.

controller, these objects are automatically available as complex data structures

vision/camera application or an RFID reader, communicate directly with the

for semantic interoperability with the outside world. The result is a decentralized

PLC, or transfer the data of a big-data application to the cloud. The PLC can

intelligence that makes decisions independently and transmits information to its

call these methods, but how can it offer services itself, and in a manner that is

“neighbors” or queries statuses and process values for its own process in order

easy to handle?

to ensure a trouble-free process cycle. With the standardized PLCopen function
process devices as OPC UA clients, while at the same time being able to respond

TwinCAT 3 offers the option to implement IEC 61131-3, C++, and MATLAB®/
Simulink® modules, load them into different CPU cores, and run them in dif-

to their requests or to requests from higher-level systems (SCADA, MES, ERP)

ferent real-times, while being assured that they will continue to interact with

as OPC UA servers. Silvio Merz is enthusiastic about the solution, both from a

each other reliably. The basis for this is the TwinCAT module language, which

technical and a commercial perspective: “The previous proprietary solution was

describes the characteristics of the modules, e.g. with regard to the process

replaced with the CX9020 and the integrated OPC UA client and server, resulting

parameters or methods.

blocks, the devices independently initiate communication from the PLC to other

in savings in initial license costs of more than 90 %”.
The implementation is very simple for PLC programmers: A PLC method (with
A practical scenario for calling up an OPC UA method was already demonstrated

freely selectable input/output parameters) is made available as a service call in

at the 2013 Hannover Messe (Hanover Fair): The Beckhoff PLC acted as an OPC

the OPC UA server, integrated in the PLC controller by adding a simple “Pragma”

UA client and called a method in the MES system of the company iTAC. An RFID

instruction line. Based on the IT security and permissions integrated into the

code and process data were transferred as input parameters, registered in the

OPC UA protocol, each OPC UA client can browse the TwinCAT OPC UA server

MES system, checked and assigned either “OK” or “Failure” grades. The method

and call up the required service, independently of the operating system and

of call-up ensured performance and data consistency (Figure 5).

programming language, ensuring data consistency (Figure 6).

SOA (Service Oriented Architecture) PLC

Advantages: Effective, data-consistent services from the SOA-PLC

With the mapping of IEC 61131-3 in the OPC UA server and using the PLCopen

At present, data exchange between the MES level and the PLC usually takes

function blocks, PLC manufacturers have already laid an important foundation.

place via a time-consuming handshake procedure. The MES system signals

The option to call OPC UA services in other devices from a PLC is an enabling

the transmission of a recipe to the controller, for example, and the PLC ac-

technology for “B2M” scenarios. For example, the PLC can call a service in a

knowledges readiness. Once the recipe data have been received, the transfer

10 products
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Common practice:
1 MES: “I like to send recipe data”

MES/ERP

MES/ERP

New: service calls
1 MES: “Here is new recipe”
1 PLC: “OK

2 PLC: “OK”
3 MES: “ Here are recipe data 1”
“Here are recipe data 2…”

Increase
efficiency

4 MES: “ Finished, please start
production”
5 PLC: “OK”

Time consuming handshake
mechanism

4 3
5

1
2

Shop floor/
Machine level

1
1
Shop floor/
Machine level

ONE data communication
to handle
– secure transport of inputs
– code execution and wait
on result
– transport of outputs to
caller

Figure 7: Method call-ups from the MES into
the PLC increase the performance of previously
time-consuming data handshake mechanisms.

is acknowledged. An SOA-PLC now makes it possible to transmit data to the

device will offer its SOA services only via OPC UA with security right into the

controller in a single communication: Data values are no longer exchanged in

services and data levels. In addition to data and method calls, the “file transfer

multiple transactions, but handled as a single service with input parameters

via OPC UA” offers interesting options, not only for local offline measurement

(the recipe) and output parameters (acknowledgement by the PLC). In other

data recording, but also for other tasks such as device management.

words, OPC UA makes the Remote Procedure Call (RPC) available right into the
programmed PLC function block. This will shorten the communication round-

As the only IEC -standardized SOA architecture on the Industry 4.0 standardiza-

trip times between PLC and MES systems significantly and can lead to higher

tion roadmap of DKE (German Commission for Electrical, Electronic & Informa-

production throughput. In addition, it will reduce engineering costs for the data

tion Technologies), OPC UA has the potential to establish itself as the de-facto

link between shop floor and top floor quite dramatically.

standard for data and information exchange in Industry 4.0 and IoT applications.
Safe, horizontal and vertical communication from sensors to IT systems is there-

Current status and future prospects

fore already feasible today. Beckhoff realized the potential of OPC UA at an early

An SOA-PLC does more than simply support a web service right into the PLC,

stage and today offers the SOA-PLC with integrated OPC UA client and server

ensuring security through a VPN. It comprises object-oriented data communi-

even for the smallest CX Embedded PC systems. The control architecture in the

cation for live and historic data, alarms and services (methods) – including the

PC-based TwinCAT software, which can run on a wide range of device classes, in

corresponding metadata linked with the required security right into the service

combination with the large signal variety of the Beckhoff I/O terminals and the

and data level, including the modelling capabilities of information models – all

performance of EtherCAT with integrated safety, all providee an ideal platform

based on an international IEC standard.

with scalable performance for all future Industry 4.0 requirements.

Today, the integration of OPC UA server and client functionality into the con-

The Author: Stefan Hoppe, Beckhoff TwinCAT Product Manager,

troller enables the implementation of intelligent networks, and ensures high

Chairman PLCopen and OPC Working Group, President OPC Europe

security standards with access rights to the services layer at the same time.
In the future, the exchange of information models will become increasingly
important. A PLC should then no longer present itself to the outside world as
an IEC 61131-3 controller via OPC UA with process data, but as an ammeter,
for example, based on a specification by the organization of measuring device
manufacturers. The operating system used in an embedded controller will no
longer be visible from the outside; For security reasons all ports are closed – the

Further information:
www.beckhoff.com/TwinCAT3
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Beckhoff receives Red Dot Award and iF Design Award

CX2000 Embedded PC and CP32xx multi-touch
Panel PC: Excellence in form and function
The “form follows function” rule also applies to industrial applications. Ma-

“The iF label, which has been awarded for outstanding design for 60 years, is a

chines and other equipment should not only be functional, but also have an

seal of quality that is recognised all over the world,” says Andreas Thome, Prod-

appealing design while performing their job – thanks to the right selection of

uct Manager PC Control at Beckhoff, who developed the DIN rail-mountable

materials, colours and shapes. In the spring of 2014, Beckhoff Industrial PCs

Embedded PC with multi-core processor technology.

received two coveted recognitions for their outstanding design: The iF Design
Award in the “Product Design” category went to the CX2000 Embedded PC,
and the Red Dot Design Award went to the CP32xx Panel PC with multi-touch
technology in the “Industry” category.

Further information:
www.beckhoff.com/CX2000
www.beckhoff.com/CP32xx
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PC-based control technology for automatic guided vehicles used in an automatic car parking system

Optimized use of parking spaces at
Düsseldorf Airport saves valuable time
The ability to accommodate significantly more cars in the same space and avoiding the often stressful searches for available spaces
are among the benefits for the users of the PremiumPlus parking service based on Serva‘s automatic parking system at Düsseldorf
Airport in Germany. Autonomous parking robots, nicknamed ‘Ray’ feature PC control from Beckhoff and ensure reliable, error-free
parking management.

PC-Control 03 | 2014
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Ray, the parking robot, uses a laser system to measure the dimensions and the wheelbase of the car, adjusts its width accordingly and
then picks up the car by lifting the tires – similar to a forklift.

Who isn‘t familiar with this situation, particularly during business trips: deadline
pressure, not enough time before check-in and departure, and then the tedious
search for a free and adequately sized space in the multi-story car park? Since the

At a glance:

end of June 2014, this stress factor is a thing of the past for customers of the PremiumPlus parking service at Düsseldorf Airport. At multi-story car park No. 3, they
can simply leave their car at the transfer station of the automatic parking system,

Solutions for transport and logistics
Robot-based parking system

right by the terminal. The system was developed by Serva Transport Systems GmbH,
based in Grabenstätt, Germany. At the transfer station, the car is measured with a
laser scanner in a few seconds and then is taken automatically to a free space by
Ray, the autonomous parking robot. All passengers have to do is check in using the
information terminal at the transfer station and print out a ticket with a QR code

Customer benefit
High-value parking space is approx. 40% better utilized,
and the car parking process only takes about 30 seconds
for travelers.

or scan it with a smartphone app. The whole process takes less than a minute, after
which travelers can relax and walk to the gate.
The initial plan is for 260 such parking spaces at Düsseldorf Airport that are served
by six transfer stations and three parking robots, which can handle a wide range of
cars from compacts to large SUVs. Passengers benefit not only from the fact that
they no longer have to search for spaces, the retrieval of the cars is just as quick

Applied PC control
C6920, CX5010 and EtherCAT Terminals: Compact control
technology with high processing power
EtherCAT: High-performance, integrated communication system
TwinCAT 3: Simplified engineering through integration in
Microsoft Visual Studio®

14 cover
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The PremiumPlus service at car park 3 at Düsseldorf Airport does away with inconve-

Despite the fact that the parking robot can handle large executive cars, it is very

nient and time-consuming searches for parking spaces – cars can simply be dropped

compact and therefore requires high-performance control technology that is suitable

off at the transfer station of the automatic parking system.

for situations where space is limited.

and convenient. If the required exit time is specified in advance, the car will

Processing large quantities of data reliably and quickly

be ready within 3 to 5 minutes. If a flight number was specified at the time of

The high operational reliability is based on the high-performance navigation and

reservation, the car will be made available automatically after landing, based

control technology, which is able to process huge data quantities quickly and

on the actual flight data.

error-free. This starts in the transfer station with the sophisticated measurement
of each car using a 3D laser scanner, in order to create a detailed model. Leo-

Using high-value parking spaces in a flexible and optimized manner

pold Meirer says: “From analysis of extensive data, a central server determines

This automatic parking system benefits not only the passengers, but also the car

the precise contours and tire dimensions and transfers them via Wi-Fi to the

park operator. Ray is able to accommodate 40 to 60 % more cars in the same

respective robot, together with the specific parking assignment. A particularly

space, depending on circumstances. This is due to the fact that the highly agile

important aspect is that the system is able to pick out the critical information

parking robot is able to negotiate much tighter bends than cars and can posi-

such as length, width, height and wheelbase, so that the size-adjustable Ray is

tion the cars much closer together. Plus, there is no need to keep lanes free for

able to pick up each car reliably and undamaged and place it in a free parking

maneuvering. Serva‘s managing director, Leopold Meirer, lists further benefits

space, while optimizing the space utilization of the car park.”

of the system: “The local conditions are stored in the navigation software, so
that cars can be parked ‘intelligently’ and optimally sorted by size. In addition,

Additional processing power is required, since the robot measures the cars again

spaces that can be reached quickly are allocated based on a priority system, in

before they are retrieved. The control technology has to ensure precise move-

order to minimize the retrieval time. More complex relocation tasks are handled

ments of Ray, which can travel at speeds of up to 3 m/sec, and reliably detect

autonomously at less busy times, such as at night.”

spatial situations via laser reflectors on the car park walls.

An additional benefit is the comparatively low installation effort. The parking

PC control is integrated, compact, and powerful

system consists only of the transfer stations and the parking robots, and can

For Leopold Meirer, the compact design and the high processing power were

therefore be integrated quite easily in existing car park infrastructures. A fur-

the main arguments for using PC-based control technology from Beckhoff:

ther factor is the high operational reliability, as Leopold Meirer explains: “In

“Although the parking robot seems large and can handle cars that weigh up to

contrast to other typical automatic parking systems, we don‘t use an interlinked

3 metric tons and are up to 5.5 m long, a compact design was very important

warehouse system that comes to a complete standstill in the event of a failure

to us. Accordingly, the designated installation space in Ray is small, so this is

of the retrieval technology. Since there are always at least two autonomous

where the compact control technology came in. In addition, we benefit from

parking robots, the system can easily compensate should one of the Rays

the high processing power of the Industrial PC, which we need for the 3D

develop a fault.”

calculations.”
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Serva‘s managing director, Leopold
Meirer (left) and development engineer
Max Dohm are convinced by the compact,
high performance PC control solution
and the efficient engineering environment
in TwinCAT 3.

This is supported by the ultra-fast and integrated EtherCAT communication:

and their execution, ensures enhanced safety. In addition, the CX5010 also

“In the prototype for Ray, we used several different bus systems. With the

handles the voice control of the parking robot, for example in case of warning

flexible and fast EtherCAT this is no longer necessary, simplifying the devel-

messages.

opment enormously. Today we use EtherCAT throughout, especially since all
the required components such as sensors and drive technology are available

A key advantage during the development of the control concept was the

for this established global standard. In addition, there is still plenty of future

openness of TwinCAT towards standards from the IT world. Serva development

development potential, such as by using Safety over EtherCAT instead of the
current separate safety solution.” A further benefit is the user-friendly system

engineer Max Dohm explained: “The integration of TwinCAT 3 in Microsoft
Visual Studio® has simplified the development significantly, since we already

handling. When a motor had to be replaced, for example, Ray started working

used this standard IT tool in a wide range of other applications. We therefore

again smoothly and without any extra parameterization as soon as it was

have a consistent and integrated interface, for example, for developing control

switched back on.

applications with the TwinCAT Controller Toolbox or for simulating controllers
via MATLAB®/Simulink®. In the future, we also intend to integrate high-level

Convenient development of redundant control concept

language C++ for programming.” During the test phase, efficiency was very

The control system for each individual parking robot consists of a C6920 control
cabinet Industrial PC (IPC) with high-performance Intel® CoreTM i7 processor,

important for Max Dohm: “The control requirements are so complex that test-

an additional CX5010 Embedded PC with 1.1 GHz Intel® AtomTM processor,

excellently as a software oscilloscope, so we make extensive use of it for every

and EL1862 and EL2872 16-channel digital input/output terminals, which are

new function.”

ing is only possible with a high-performance tool. TwinCAT Scope performed

connected via the EK1100 EtherCAT coupler. These EtherCAT Terminals, which
feature a ribbon cable connection, ensure simple interfacing with the I/O logging
card developed by Serva, e.g. for connecting the Ray laser scanner or for basic
functions such as switching on the lights.
All intelligent processes are handled by the C6920 control cabinet IPC. The
TwinCAT 3 control software uses the stored navigation and path data for
the car park infrastructure, in order to implement all movements reliably. A
redundant CX5010 Embedded PC, which monitors all calculated movements

Further information:
www.serva-ts.com
www.beckhoff.com/EtherCAT
www.beckhoff.com/TwinCAT3
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PC-based building automation at the Fraunhofer IAO Center for Virtual Engineering

Open and flexible control technology
facilitates innovative, efficient
building implementation and design

© Christian Richters

The new Center for Virtual Engineering (ZVE) is designed to be as innovative as the research work conducted
inside. The flexible, all-encompassing building automation system enables a myriad of possible uses and facilitates significant overall energy savings. The complex automation concept was implemented by Herrmann
GmbH & Co. KG, system integrators who were able to react optimally to changes during the planning and
construction phase by employing open control technology from Beckhoff.

The open atrium of the ZVE with its deliberately placed
connecting stairs creates a close interrelationship
between the different working levels and considerably
reduces vertical communication barriers.
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The Stuttgart, Germany-based Fraunhofer-Institut für Arbeitswirtschaft und
Organisation (IAO) [Institute of Industrial Engineering] deals with current issues
regarding workplaces and the people that work there. The scientific knowledge
of the IAO, particularly in the fields of virtual engineering and workspace innovation, flowed continuously – for example, as a digitized planning and building
process, as well as 3D visualization in Virtual Reality – into the design of the
Center for Virtual Engineering, which opened in June 2012. The building houses
researchers and engineers from various disciplines who work on these technologies, as well as on innovative work and office concepts.
Modern building employs the latest and greatest in building services
The office and laboratory areas in the ZVE are arranged on four floors and cover
over 3,200 m² around an open atrium, so the conventional strict separation of
laboratory and office areas is eliminated. In fact, the primary functional areas of
the scientific work – laboratory, office and meeting – are spatially interlocked
so that walking distances are minimized, optimizing communication within the
teams. The daily workplace is not a particular office or laboratory, but is selected

Eight CX5020 Embedded PCs are used as floor controllers in the ZVE.

at the time of use according to the current tasks and resource requirements. The
further one gets from the open core of the building interior, the quieter it gets
in the individual areas, in order to enable employees to concentrate on their

of the ZVE, due to the wide diversity of the work areas. Martin Balb, head of

work. In addition, the use of the office workstations becomes more flexible

building management at Fraunhofer IAO, explains: “Our concept of interlocked

with each higher floor.

office areas extends from the classic cellular office and team offices to group
offices and open office areas. One can bring the appropriate specialized groups

Just as cutting-edge as the building itself is the energy technology contained

or multidisciplinary teams together as required. Above all, it is important to react

within, as Heinz Kühner, building officer of the Fraunhofer IAO for the ZVE

as quickly as possible to individual work requirements bringing together the right

project, explains: “Our energy concept is based on a geothermal system that

employees and the appropriate office functionalities.” Michael Falkenstein, build-

employs several 170 meter long geothermal probes for the recovery of renew-

ing automation team leader at the system integrator Herrmann, adds: “In order

able energy from underneath the Earth’s surface. This is supplemented by heat

to successfully implement this level of flexibility in terms of building services, it

exchangers and ceilings with activated concrete cores for cooling and base load

was enormously important for restructuring to be possible at any time. Therefore,

heating. In addition to water-filled pipes, there are also air-filled plastic balls in

we entirely eliminated hardwiring. Two CX5020 Embedded PCs control all the

the ceilings. The hollow decks of the ceilings reduced the amount of concrete re-

functions on each floor. The I/O data points are connected and networked with

quired and thus the static load in favor of larger spans and column-free spaces.

BK9050 Ethernet Bus Couplers via corresponding Bus Terminals located in the

The tank for the sprinkler system is used as energy storage for waste heat from

wall cladding. The entire lighting technology is integrated flexibly by the bus sys-

the building, e.g. from the computer rooms or the high-performance projectors

tem via the DALI standard. Therefore, no limits are imposed with regard to pos-

in the Virtual Reality laboratories.”

sible restructuring of control areas that would need to be adapted accordingly.”

Complete building automation exploits all available

Open control system unites heterogeneous building systems

efficiency potential

For Heinz Kühner, the main argument in favor of PC Control from Beckhoff was

The comprehensive building automation system leverages over 7,000 data

the openness of the system: “Due to the number of partner companies, it was

points to control heating, cooling and ventilation, as well as light, shading,

clear during the planning phase that many different bus systems needed to be

and individual room control according to current needs. In addition, an energy

covered. PC Control, as an open control technology, has made this possible in an

measurement and monitoring system analyzes the effects of these control

ideal way, being inexpensive and without complex special solutions. In addition,

measures. This creates an ideal base line to enable the most energy-efficient

the system integrators at Herrmann not only have extensive backgrounds in

building operation possible. The success of the numerous innovative aspects

building automation and control technology, but also many years of experience

installed within the building infrastructure – from noise insulation by means

with Beckhoff technology.”

of absorption materials for low-frequency noise components, the control of
the LED lighting technology, depending on occupancy, daylight and workplace,
and the monitoring of the air quality by CO2 concentration – is validated by the

This was an area in which Michael Falkenstein was able to apply his knowledge

Gold Certificate of the Deutsche Gesellschaft für Nachhaltiges Bauen (DGNB)

different bus systems as had to be integrated into the ZVE building. For example,

[German Sustainable Building Council].

the proprietary and quite sophisticated bus for the electrically adjustable win-

to a particularly large extent: “None of our previous projects needed so many

dows had to be integrated. We implemented this with a special LON gateway,
Moreover, the open, PC-based control technology from Beckhoff offers the

which, in turn, was implemented simply into the Beckhoff system via the KL6401

advantage of very high flexibility, which is indispensable for the high demands

LON Bus Terminal. Overall, the heterogeneous automation technology was very
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The Center for Virtual Engineering in Stuttgart, Germany offers a highly modern environment for research into innovative workplaces and processes.

quickly and flexibly implemented with PC Control. The powerful System Man-

station and plant control, as well as two CX9010s for DMX floor control. A total

ager in Beckhoff’s TwinCAT software delivered numerous advantages, including

of 56 BK9050 Ethernet TCP/IP Bus Couplers serve as data collectors for digital

facilitating a simple and efficient integration of the bus systems and even our

I/Os and window contacts, as well as EnOcean and DALI components. Two

own complex HVAC library. Such complex projects can typically only be imple-

further BK9050s acquire the information from the electrical sub-distribution

mented at reasonable expense when using the wide range of Bus Terminals

system. All these data are then stored on a server of the building management

from Beckhoff.” The integration of media technology via the TwinCAT Crestron

system (BMS), available to the plant management, the energy measuring sys-

Server, which is also planned for the ZVE, has already proven viable in earlier

tem, and the web-based energy monitoring in “atvise”, each of which was also

projects. This is scheduled for implementation in the larger meeting rooms and

implemented by Herrmann.

the 3D interaction lab.
The communication systems employed are real-time Ethernet as the controller
Martin Balb sees further advantages in the openness of the system: “There were

network, OPC UA for communication with the server and as the MBE network,

also some changes in the continuous planning and building process due to

DALI for the lighting control, EnOcean for the motion sensors and the tempera-

technological advances. For example, LED lighting technology was not available

ture/brightness measurement, LON for the control of the windows and DMX for

in a practically usable form during the planning stages in 2006. With an open

the control of lamps and light effects. Michael Falkenstein explains: “There are

system such as PC Control, we were able to adapt to these dynamically chang-

a relatively large number of controllers in operation in the ZVE that constantly

ing requirements. Without it, all the bus systems would probably have had to

communicate with one another. This results in a very high data volume, which

run in parallel, with immense expenditure for installation, commissioning, and

can be easily handled by real-time Ethernet. In addition, we have been using this

maintenance.”

communication system for quite some time, and are therefore well-acquainted
with its advantages. These include multicast functionality, reliability, and simple

Complete PC-based measurement and control technology

handling. The decision to use OPC UA was also an easy one to make, because

System integrators Herrmann & Co. have implemented the complete measure-

only this protocol offered the necessary functionality for the integration of

ment and control technology of the ZVE with PC Control, i.e. heating, ventilation,

visualization and energy monitoring at the start of the planning. A further

and cooling systems, as well as individual room control or lighting and shading.

advantage was that the OPC UA variable is already directly instanced in all

Eight CX5020 Embedded PCs are used as floor controllers, an additional four

the function blocks for individual room control, which reduced the engineering

CX5020s as controllers for geothermal energy, heating/re-cooling, weather

work immensely.”
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Automation topology
of a ZVE floor

Automation enables comfortable and energy-efficient
building operation
The CX5020 floor controllers handle the main tasks to ensure more energy-efficient building operation, i.e. individual room control, including light and shading
control, as well as room conditioning and primary energy supply. At the same
time, attention was paid not only to the minimization of energy requirements,
but also to higher convenience in use. Thus, the rooms are optimally automated
with occupancy sensors, as well as daylight and workplace-dependent lighting
control. If necessary, the heat input of sunshine can be used to save energy by
raising the external sun blinds; the internal glare protection prevents excessive
window glare in the workplace. Furthermore, the building automation can
control all windows in relation to the internal temperatures, for example, in
order to air the building in the early morning during the summer months and
thus achieve pleasantly cool temperatures at the start of working hours without
additional cooling power required. The priority is always placed on the office
user, who can then manually change the automatically preset values at the
workplace as he or she desires.
From left to right: Michael Falkenstein, building automation team leader at Herrmann,
Heinz Kühner, building officer of the Fraunhofer IAO, Oliver Heilig from the Beckhoff
branch office in Balingen, Germany, and Martin Balb, head of building management
at the Fraunhofer IAO, in front of a control cabinet for the HVAC equipment in the
basement of the ZVE.

Further information:
www.iao.fraunhofer.de
www.herrmann-leittechnik.com
www.beckhoff.com/building
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Embedded PC is the key that opens the “Waterdoor”

Magical water feature
enabled by PC-based control
The “Waterdoor”, created by engineering firm as-systems, highlights the World of Water exhibit in the
Swiss town of Flims. Visitors watch, amazed at the dense curtain of water drops that magically opens
when they approach. The one question on everyone’s mind: Will the waterfall really stop when you walk
through it? A Beckhoff CX8090 Embedded PC with integrated EtherCAT Terminals and TwinSAFE safety
technology ensure that it does and that no one gets wet.

© Photo by Matthias Nutt
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The “World of Water” in Flims, which was renamed “Sinfonia d’aua” when it

the projects inspire the kind of awe and wonder that visitors experience when

opened in September 2013, demonstrates how natural resources can be used

encountering water indoors.

in an efficient, environmentally-responsible manner. Triggered by the accidental
tapping of an underground lake during tunnel construction, the project took

Working technological wonders with a CX8090 Embedded PC

shape over quite a few years to remedy the situation. The complete water

What looks at first glance like a miracle is enabled by advanced automation

supply was restructured in an environmentally-minded manner, facilitating use

technology. The interactive water exhibit consists of a rail containing hundreds

for drinking water, power generation, and to cover the ski slopes with artificial

of jets mounted over a door lintel. A compact CX8090 Embedded PC and EL2798

snow. In the Punt Gronda station, interested visitors can learn about the com-

EtherCAT relay terminals provide control for the jet assembly. Each of the digital

plex ecological relationships between the water sources in the mountainous

terminals has eight switches that function like relay contacts for AC/DC voltages.

Flims region and the technical implementation of the project. “The Sinfonia

The electronic switch connects with powerful MOSFET transistors, offering low

d’aua presents the broad subject of water from various perspectives. We

start-up resistance to prevent high voltage peaks and electromagnetic interfer-

believe that nature is the most valuable asset in our tourism-oriented region.

ence. In addition, the CX8090 controls a total of 144 data points.

We don’t just want to explain how our valuable natural resources should be
treated, we want to demonstrate it using examples,” says Martin Maron, direc-

When the door radar detects a visitor, the water curtain opens from the center

tor of Flims Electric, the company that was instrumental in bringing the project

outward – similar to a curtain in a theater – and closes again after the visitor

to life. To develop a unique water attraction that utilizes natural surroundings,

has walked through. A DMX terminal controls an LED bar in the door lintel,

as-systems was hired to install a curtain of water, which ultimately materialized

signaling green for “Go” and red for “Stop”. Another function of the LED rail

as the Waterdoor.

is to illuminate the water drops, which refract the light and thus become much
more clearly visible to the visitors.

Notably active in international light, sound, and stage projects for over 20 years,
as-systems has a long history of designing amazing water features and displays.

The Embedded PC regulates water levels and flow speeds, as well as valve set-

From complete landscapes with waterfalls, cascades, and fountains, to water

tings. The water for the door is initially routed from a reservoir into a 1000-liter

screens showing projected images combined with complex lighting designs,

holding tank via a magnetically-controlled valve. The system monitors this valve,

Surprised faces: triggered by motion
sensors, the Waterdoor opens to let visitors
pass through without getting wet.

© Photo by Matthias Nutt
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as well as a manual valve, to completely isolate the system and prevent any
backflow. The fill level and the refill logic are also monitored, i.e. the refill flow is
limited and controlled to prevent any water from being refilled, in case of a leak.
After performing all these checks, the system pumps the water to the door lintel.
The system monitors the water’s flow speed and pressure, as well as internal
sensors, to detect any cable breaks. Since the pump turns itself off when the
curtain has been open for a certain period of time, it also has special algorithms
to prevent misinterpretations. Water tank safety is controlled using Beckhoff
TwinSAFE Terminals that differentiate between rising water levels caused by the
curtain being open for a long time or drainage problems. The system also uses a
KNX interface to report events, such as a critical fill level, via SMS.
“The PC-based controller is ideal for our applications, not only because of its
small size, its modularity, and ability to handle many types of signals. It also can
be integrated into our remote control network to ensure trouble-free operation
at all times,” says Andreas Staphan, Managing Director of as-systems. “We also
use the high-precision EtherCAT controller for our ‘magical waterfalls’, where
individual valves are opened and closed to create pictures and messages in the
form of falling water. In addition, we have decided to equip our future special
exhibits with Beckhoff components. This allows us to standardize modules,
taking advantage of the worldwide support and distribution network provided
by Beckhoff to service our worldwide exhibits.”

© Photo by Matthias Nutt

A DMX terminal controls the LEDs above the opening. Red indicates “Stop”,
while Green means “Go”.

Further information:
www.as-systems.com
www.flimselectric.ch
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A founding Beckhoff Switzerland team member and his successor: Gerhard Meier (right),
Managing Director, Beckhoff Switzerland, and Executive Director René Zuberbühler.

Beckhoff Switzerland: 15 years
of success through technological
innovation and local presence
The Swiss subsidiary of Beckhoff was founded in Schaffhausen on September 9, 1999. Celebrating the company‘s 15th anniversary,
PC Control talked with Gerhard Meier, Managing Director of Beckhoff Switzerland and one of the founding team members, as well
as his designated successor, René Zuberbühler, about past successes, the ongoing expansion of the Swiss distribution network, and
the company‘s future growth prospects.

What led to the decision to set up this subsidiary, and how has

What were the historical reasons for machine manufacturers to

Beckhoff Switzerland developed since?

select PC-based control technology?

Gerhard Meier: I started working for Beckhoff in 1996 as a sales representative

Gerhard Meier: Then, as is the case now, the benefits of PC-based control

in Switzerland. Although at the time, Beckhoff was active almost exclusively

technology included better performance when compared with conventional

in the woodworking industry and still quite unknown in other industries, we

PLC technology, as well as the ability for users to integrate custom functions

quickly won new customers. The work load soon became too much for a single

according to their requirements. A good example is punch press specialist

person, which is why we hired additional staff for support and administration.

Bruderer, who has been a customer and satisfied PC control user since 1998.

The success in the market, compounded by the need for additional office space,

We custom-designed a powerful cam controller for them that seamlessly inte-

was the reason the Schaffhausen subsidiary was officially established in 1999.

grates into TwinCAT software. The powerful control PCs used by Bruderer today

Today, almost 30 people support a large number of Beckhoff customers in Swit-

feature numerous additional functions, including tool safeguards and press

zerland. In fiscal year 2013, for example, we had revenues of roughly 22 million

force monitoring that previously required separate devices from third-party

Swiss francs (about 18 million euros).

providers. Having everything in an integrated system reduces costs and enables
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The Swiss headquarters of Beckhoff Automation AG is located in Schaffhausen.

Bruderer to keep their entire intellectual property (IP) in-house. This clearly

machines. In addition, for an export-driven Swiss machine manufacturer like

highlights the value of the PC-based solutions from Beckhoff: they offer all ca-

Bruderer, working with a leading control system supplier is an absolute must.

pabilities required to integrate complex applications that are either impossible
to implement with traditional PLC systems, or very expensive to do so, often

Which application areas do you focus on the most, and where do

requiring additional modules. A powerful and open PC-based controller that

you see the greatest market potential in the future?

can be adapted to unique requirements with software or specific terminals is
simply a better solution. Bruderer realized another great advantage over time:

Gerhard Meier: Beckhoff generates a large portion of its annual sales from

easy maintenance, even when a machine has been running for a long time. For

the machine building applications, particularly in industries such as metal-

example, after replacing a Beckhoff Industrial PC (IPC) from the year 2000 (14

working, plant engineering, watch-making, medical technology, and packaging

years later), it took only 30 minutes to get the machine operational again. In

technology. PC control is especially popular in the packaging industry, which

Bruderer‘s experience, other control systems would make such a replacement

is very strong here because of Switzerland‘s many global food, biotechnology,

process very expensive and involve significant downtime, even after only a few

and pharmaceutical companies. These are areas that still harbor abundant

years of operation.

potential for our control technology. Building automation has also been very
successful in Switzerland for many years, advancing rapidly with numerous ma-

What makes the Swiss market special, and what role does innova-

jor commercial building and hotel projects. We are confident that our customers

tion play here?

will benefit from our „TwinCAT Building Automation“ software suite with its
Project Builder configuration tool, as well as from our BACnet-compatible prod-

René Zuberbühler: Swiss companies set themselves apart predominantly

ucts. We also foresee significant growth in the machine tool industry, where

with innovation, quality, and increasingly, with the design of their machines.

more and more users recognize the benefits of TwinCAT‘s CNC functionality.

Beckhoff supports each of these aspects to the fullest as the technology leader

We are currently working on some very large projects where the open charac-

in PC-based control and drive technology, and by producing its components

teristics of Beckhoff control technology really come to bear, because it makes

exclusively in Germany with the high quality and long availability customers

it easy to develop customer-specific hardware and software products exactly

expect. Beckhoff systems also maintain a high degree of aesthetic quality. A

according to the requirements requested by customers. Additionally, TwinCAT

prime example is the CP32xx multi-touch Panel PC that was honored with the

3 enables our customers to develop technology-specific TcCOM objects in

coveted Red Dot design award in the spring of 2014. Accordingly, Beckhoff is

high-level languages. This means that they can keep their knowledge base

recognized throughout Switzerland as a maker of highly innovative products

in-house, removing the need to transfer it to the controller manufacturer. Such

that are also high quality in every respect.

components can be seamlessly integrated into the control solution, again
demonstrating the system’s openness.

Gerhard Meier: Beckhoff is known as a technology leader in Switzerland
largely because of its EtherCAT technology and TwinCAT software. We are also

René Zuberbühler: Switzerland continues to have a very strong machine-build-

known for our technological leaps, such as the eXtended Transport System (XTS),

ing industry, although only the engineering activities are left here, in some cases.

which opens up entirely new avenues, particularly in the area of packaging

However, particularly with regard to the engineering portion, we offer with
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How important is it for the customer to get a complete solution
from a control system supplier with industry-specific expertise?
Gerhard Meier: Although many customers got to know Beckhoff from our I/O
terminals, we are viewed predominantly as a systems supplier today. Another
great advantage of our product line and capabilities is the fact that users who
want to convert from machine controllers can often migrate very easily and incrementally from their existing I/O terminal system to a comprehensive Beckhoff
solution. We have the industry know-how to propose and implement compelling
solutions in all areas – sales, support, and application work. This also applies
to the machine lifecycle as a whole. We also are seeing a clear trend, indicating
that some of the expertise formerly resided with the machine builder must now
be provided by the controller supplier.
Park Hotel Vitznau, situated directly on the shore of the Lake Lucerne in Switzerland.

René Zuberbühler: The focus is truly shifting more and more towards holis-

The state-of-the-art, holistically integrated building automation of the historic build-

tically-integrated solutions. Our customers place great value on being able to

ing was implemented with Beckhoff control components.

procure such solutions from a single source while maintaining their engineering
independence. This also applies to the machine tool manufacturing industry,
from which I originally came, that now increasingly bases its products on the
TwinCAT CNC solution in connection with Beckhoff industrial expertise.
Just in time for its anniversary, Beckhoff Switzerland is opening a
new office in the Italian-speaking part of the country. Do customers
increasingly demand local support?
Gerhard Meier: Correct. Our new office in Losone, an industrial region in Ticino,
will open its doors in September. Upon opening, we will have one technician and
one experienced sales engineer for our customers to receive rapid responses and
access to local expertise. This is particularly important in a multilingual nation
like Switzerland. To be taken seriously, you must be present in all regions in the
ways your customers are most comfortable with.
René Zuberbühler: In Ticino, we previously only had one freelancer, who is now
employed by Beckhoff. The new office enables us to measure up to the economic
importance of the Italian-speaking part of Switzerland. Our general goal is to
continuously expand our technical support in all locations.
Speaking of continuity – you will have a change in management in
September 2015 that has been well-planned in advance.

Swiss punch press manufacturer Bruderer has relied on Beckhoff PC-based control
technology since 1998. The picture shows a high-speed BSTA 150 punch press.

Gerhard Meier: Beckhoff has always emphasized long-term customer relationships with close cooperation and best-in-class support. Needless to say, our
people share this approach and we therefore think strategic succession planning
is very important. This is why René Zuberbühler, as a proactive first step, took
over our sales and personnel management this year. He will begin to take on

TwinCAT 3, an innovative tool that, in combination with our drive technology,

additional executive duties, with the goal of a complete transition by the next

will strengthen Beckhoff’s position in the Swiss marketplace considerably. Es-

anniversary of Beckhoff Switzerland on September 16, 2015. After this date, I

pecially for this market, Beckhoff offers optimized solutions whose compatibility

will concentrate on key account projects and the CNC industry until my expected

and openness provides our customers great flexibility and independence. These

retirement in the summer of 2017.

are considerable benefits, particularly in the area of building renovation and
automation. That‘s why I believe that Beckhoff Switzerland will experience
double-digit growth rates in the coming years.

Further information:
www.beckhoff.ch
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PC-based control and drive technology
automate advanced index cutting machine

Highly complex
movements
of 21 axes safely
implemented,
all in a compact
footprint
Durrer Spezialmaschinen AG, based in Küssnacht am Rigi in Switzerland, develops specialized machines for a wide range of industries. Case in point, Durrer manufactures the REGA 3 for the paper processing industry, used to cut step indexes for printed
material such as catalogs. This highly complex process not only requires exact cutting of the pages for the respective sections,
but also precise page counting for a wide range of different paper types. Durrer revolutionized this process years ago with fully
automatic machines. More recently, the company developed a new machine generation that accomplishes these tasks faster, more
flexibly, and with increased process safety, based on compact, integrated drive and control technology from Beckhoff.

As a special-purpose machine manufacturer, Durrer benefits from years of

The parallel edge-counting unit enables automatic control during the counting

experience in a wide range of applications with demanding motion control

process. The machine offers a high degree of operator comfort, thanks to simple

requirements. The latest REGA 3 machine provides a case in point. Thanks to

parameter input with menu control via the machine terminal. The number of

the compact OCT (One Cable Technology) Drive Technology from Beckhoff, it

pages and cutting parameters such as length and cut depth can be programmed

was possible to implement highly complex motion systems in a cabinet mea-

individually for each cutting operation. For example, they can be stored in the

suring only 2.8 x 1.8 x 2.0 m. The REGA 3 consists of two independent manual

form of ‘recipes’ and retrieved for periodic processing of annual catalogs.”

infeed and delivery stations, which operate in conjunction with the fully automatic counting and cutting unit to process products such as address registers,

Special-purpose engineering benefits from open

catalogs, or lexicons. The processing station itself consists of a transfer unit,

and flexible control technology

a parallel-edge counting unit with counting control, a cutting unit, a mobile

Durrer has been using PC-based control from Beckhoff for special-purpose ma-

worktable for the counting and cutting unit, and a conveyor belt for disposing

chine automation since 2008. According to Patrick Suter, key factors included

of paper scraps.

the openness, flexibility, and modularity of this control technology: “PC-based
control is able to handle all control and drive requirements for a wide range of

Patrick Suter, Head of Development at Durrer, describes the key features of the

products. Moreover, thanks to innovations such as XFC (eXtreme Fast Control)

machine: “The REGA 3 machine can process hard and soft cover products with

technology or the eXtended Transport System (XTS), we have plenty of flexibility

formats up to 350 x 350 mm, and with all mechanically countable paper types.

for future developments without having to overhaul the system. Further impor-
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The REGA 3 machine from
Durrer enables the full automation of complex step index
cutting processes.

tant features included the high product quality and comprehensive technical
support provided by Beckhoff.”
Openness and flexibility are also key benefits of EtherCAT as a communication
system. On the one hand, according to Patrick Suter, it offers an Ethernet-based

At a glance:
Special-purpose machine engineering
Highly precise and safe axis control during cutting of step indexes

bus, which means it adheres to IT standards and therefore offers the capability
to implement future innovations. On the other hand, EtherCAT has established
itself as a widely used standard, which means there is plenty of choice when

Customer benefit
Compact machine design with fully automatic machining process

it comes to sensor components from third-party suppliers. Moreover, safety-related communication is part of the integrated functionality of EtherCAT, to easily
implement safety into the overall control system. In this way, it is possible to
implement customized protection of machine operators from the 40 cm pinch
knife via TwinSAFE I/Os or the optional AX5805 TwinSAFE drive card. This also
includes monitoring of protective doors and gates, light curtains and terminal
strips, activation/deactivation of the pneumatic main valves, and control of the
servo axes via SS1, SOS, and STO.

Applied PC control
AX5000, EL7201 and AM8000: the highly dynamic and compact
drive solution with One Cable Technology
IP 67 I/O modules: space-saving data acquisition directly
in the process minimizes wiring
TwinSAFE: safety solution with hardware and software that
is seamlessly integrated into the overall system
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The REGA 3 machine also enables processing of print products with hard covers, shown here in the infeed and delivery station.

A Beckhoff CX2020 Embedded PC with Intel® Celeron® CPU, 1.4 GHz clock

pages. In addition, there are two axes for tilting and four axes for moving the

frequency, and Windows Embedded Standard 7 operating system handles

mechanical counting system. Two of these axes are coupled via electronic gear-

the control functions of the REGA 3 machine. TwinCAT PLC HMI software and

ing. During cutting, three servo axes are used for precise infeed, and a further

the 15.6“ CP2916 multi-touch Control Panel are used for visualization of the

axis controls the cutting movement of the blade.

machine data. Here, too, Patrick Suter sees notable benefits for future HMI concepts: “Thanks to its widescreen format, the Control Panel optimally supports

All servomotors used in the system benefit from One Cable Technology (OCT),

our HMI interface. Its multi-touch functionality provides enormous innovation

which combines power and feedback systems into a single, standard motor

potential for future visualization developments, not to mention an advanced

cable. Patrick Suter explains the benefits: “The fact that the motor connection

and elegant panel design.”

only requires a single cable reduces the wiring effort by 20 to 30 %. We were
able to simplify the design of some of the machine components as well, since

Dynamic servo technology enables sophisticated Motion Control

they only have to accommodate a single cable.” Further benefits include safety

The following technical data illustrate the stringent requirements of the REGA

integration and simplified software engineering. “A large part of our software

3 index cutting machine, in terms of dynamics and precision of the axis move-

development work relates to positioning calculations. The standard TwinCAT

ments: a total of 21 servo axes ensure that up to 50 sheets of paper per second

motion function blocks offer significant benefits in this regard. They simplify

can be counted, and that cutting can take place up to six times per second.

axis programming considerably and cover all our movement requirements,”

17 axes are controlled via a single-channel AX5112 Servo Drive, or via nine

noted Suter.

two-channel AX52xx servo controllers. Dynamic servomotors from the AM8000
series – with or without a holding brake – are used for the axis movements. In

Local I/O modules reduce installation effort

some cases AM85xx servomotors are used, which offer particularly high control

In addition to the OCT solution, installation effort is further reduced by means of

quality due to increased rotor moment of inertia. The other four axes, used for

IP 67 EtherCAT Box modules, which can be installed remotely from the machine

counting, are very compact in their implementation, featuring EL7201 servomo-

to handle the bulk of the I/O signals for the machine. The control cabinet itself

tor terminals and corresponding AM8100 servomotors.

only houses eight digital inputs/outputs, in the form of EL1008 and EL2008
EtherCAT Terminals, and twelve safety inputs and four safety outputs, in the

Specifically, the 21 servo axes perform the following motion tasks: the feed and

form of EL6900 TwinSAFE PLC and the EL1904 and EL2904 TwinSAFE Terminals.

delivery stations feature an axis for book transport, as well as y- and z-axes for

All other I/Os are distributed throughout the plant with EtherCAT Box modules

bending the books upward. In the counting unit, a z-axis moves the format jaw,

– 56 digital inputs, 24 digital outputs, and 16 digital safety inputs in total. The

while servomotor terminals each control counting and buffering of the paper

system features two EP2339 (16-channel digital input or output), three EP2316
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Via high-precision mechanics and Motion Control, the number of pages for each sec-

For Patrick Suter, Head of Development at Durrer, the key benefits of the PC control

tion can be counted exactly and reliably for all mechanically countable paper types.

solution are flexibility, openness, and capability to implement future technologies.

Due to their small dimensions
and high dynamics, the OCT servomotors of the AM8000 series
are ideally suited for demanding
motion tasks in applications
where space is limited.

(8 channel digital input and 8-channel digital output), two EP2816 (16-channel
digital output with D-Sub socket) and two EP1908 TwinSAFE EtherCAT Box
modules (8-channel digital input).
Patrick Suter explains the design benefits: “Thanks to the EtherCAT Box modules, we were able to make the cable harness smaller and reduce the wiring
effort by 50 %. We are now able to capture the digital signals directly in the
process, transfer them to the compact IP 67 I/O modules, and forward them to
the control cabinet via EtherCAT. The machine wiring has also become much
simpler thanks to pre-assembled cables.”

Further information:
www.durrer.com
www.beckhoff.com/AM8000
www.beckhoff.com/OCT
www.beckhoff.ch
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PC-based control platform integrates robot kinematics

Pastry filling robot streamlines
automated cream horn bakery
Once upon a time, only a skilled pastry cook could pipe the filling into a cream horn puff pastry, but pressure on prices in
the food industry is so intense that such processes must now be carried out more rapidly and economically. Swiss company
Pamatech System AG, known for implementing unique packaging and product handling solutions, was contracted to supply a
fully automated robotic system for filling the signature cream horns. Given the stringent tolerances governing the shape, size,
and consistency of the pastry, as well as the need for a uniform filling of the horns, this is far from a trivial task.

Pamatech System AG, located in Affoltern, near Zurich, Switzerland, specializes

switched over automatically within one minute at the touch of a button. PC-

in packaging machines and special-purpose machines for the food industry.

based automation extends this functionality to an even higher level by linking

Besides boxing and specialized assembly machines for the primary and sec-

the format data directly to the higher-level job data. PLC control technology

ondary packaging of a variety of food products, the extensive portfolio of the

from Beckhoff, integrating motion control and even HMI, offers a highly flexible

25-year-old company also includes machines for everything from handling

solution,” explains David Weber. He went on to add: “One important reason

baking sheets to packaging rolled meat products. David Weber, managing

for our choosing the automation solution from Beckhoff was its openness with

director of Pamatech System, explains his business model: “We have frequently

regard to the choice of drives. Many of our customers have a preferred drive

accepted unusually challenging projects that many of our competitors would

supplier, so it is important to us that the automation platform is fundamentally

not dare to attempt.”

open to the integration of third-party systems. At the machine level, we can use
any stepper motor or large-scale servo drive without it having any effect on

PC Control brings openness and flexibility to Pamatech

the higher-level programming. This means that our specialists can program in

Given the wide variety of goods and products that must be handled, as well

high-level languages and are therefore entirely independent of the lower-level

as frequent changes to packaging materials, a packaging machine is expected

drive systems.” As David Weber further explains, it is also important that the

to be extremely flexible. “For example, we have created box sleeve machines

complexity of the programming task can be represented in intelligible code,

that can not only package large products of varying geometries, but also pro-

so that Pamatech has no need to depend on any external specialists, as had

cess different shapes (round, oval, square, dual packages, etc.) and can still be

previously been the case.
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The pastry cases are fed into the filling machine

David Weber, Manager of Pamatech System AG
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The control system of the filling station also integrates

upright, placed at a specific height and a specific

AM8831 servomotors with EHEDG-certified stainless

distance apart.

steel housings

Integrated robot control with TwinCAT Kinematic Transformation

motors and Servo Drives from Beckhoff. The system also incorporates AM8831

At present, Pamatech is working on a project for the Swiss Coop Cooperative –

motors with stainless steel housings and EHEDG certification. To integrate the

which also operates food markets – to develop a machine for filling puff pastry

delta robot into the control system platform, we used the TwinCAT software

cases with a sweet cream. “Until now, cream horns have always been filled

library Kinematic Transformation (TS5112)”. TwinCAT NC I provides a flexible

manually. To automate this task, our plant is designed to use a delta kinematic

description of the filling process, with the necessary contours specified in

robot,” reports David Weber. “The challenge is mainly that the pastry cases

G code so that a variety of filling methods can be programmed. In addition to

come in different sizes, they all have to be filled right to the end with cream and

the cream horns, an additional feed and filling concept enables the machine

all to the same level – within a specified tolerance – and the cream must adhere

to pipe fillings into small round tarts, or to fill donuts with sweet cream. The

to the edge of the pastry so that it doesn’t collapse and separate.” Pamatech

procedure is similar to that used in filling the horns, except that the filling

solved this problem by carefully positioning and orienting how the pastries are

does not need to be so deep and the cases do not need to be so precisely

fed into the machine, and then filling them from the top using the delta robot.

presented or oriented on the conveyor belt. David Weber explains this further:

In addition to synchronizing with the continuously moving conveyor belt, the

“To solve this task, we have two vision sensors mounted above the incoming

robot must execute a circular motion around the edge of each pastry without

belt that detect the exact position of each pastry case. Given these transmitted

damaging its delicate surface. Further challenges for the plant engineers were

coordinates, the robot can then accurately fill each one.

to achieve the customer’s required filling rate and to stay within budget. David
Weber is clearly satisfied with his filling machine, which is still undergoing fur-

“Thanks to our modular system concept, the machine offers sufficient flexibility

ther development: “Our trial fillings have already achieved some very encourag-

to be reusable in other applications,” David Weber adds. “Once an order or

ing results. The required filling depth is achieved using the height measurement

batch is completed, we can retool the system as desired. The necessary changes

given by a Baumer ultrasonic sensor.”

to the format are simply made by modifying the software.”

Pamatech’s machine uses a Majatronic delta robot that complies with the
food industry’s stringent hygiene requirements. David Weber explains how
the robot is integrated into the automation platform: “It’s controlled by servo

Further information:
www.pamatech.ch
www.beckhoff.ch

32 worldwide | croatia

PC-Control 03 | 2014

Data visualization on local HMI

PC-based Control: High computing power enables direct processing and analysis of measured data

Induction motors with integrated
condition monitoring
The KONČAR – Electrical Engineering Institute, Inc., based in Zagreb, Croatia, has established comprehensive expertise and a distinguished reputation through its work developing the broad scope of solutions for electrical machines and installations, power plants
and rail-based vehicles over many years. One of the strategic aims of the Institute is the development and production of Expert
Motor Condition Monitoring (EMCM) systems for condition monitoring and error detection in systems with electric rotary machines.

The EMCM developed by KONČAR is a comprehensive online condition moni-

terminal’s high sampling rates and fifth-order analog low-pass filters make it

toring system for low-voltage and high-voltage induction motors of any size. It

ideal for KONČAR applications. In addition to specimen vibrations it can also

can be used both for squirrel cage and slip ring motors and enables monitoring

log the bearing temperature, motor current and magnetic field strength in the

and diagnostics of all key motor components, as well as long-term data storage

motor air gap. The EMCM is a modular and scalable system, which can also be

and tracking of significant events.

retrofitted to existing induction motors.

By fitting an EMCM system to induction motors, users can access their machine

The comprehensive development work of KONČAR, based on finite element

at any time, so that developing malfunctions can be detected at an early stage.

calculations and sensors for detecting malfunctions in the rotor and stator

In this way, system management can be optimized: Unscheduled downtime

windings, ultimately led to an innovative measuring method based on magnetic

is avoided, and investments can be better protected through predictive main-

field measurements, which is integrated into the EMCM system and can detect

tenance. Early error detection also enhances staff safety and environmental

the following damage types/faults:

protection.

– one or several broken bars of the rotor cage in squirrel cage motors
– broken rotor cage ring

KONČAR offers two versions of its condition monitoring system, a headless

– short circuits within the rotor winding in slip ring motors

version with a Beckhoff Embedded PC from the CX5010 series and a version

– short circuits within the stator winding

with an integrated display via a Beckhoff CP6207 Panel PC. Data sampling takes

– rotor eccentricity

place via high performance EtherCAT I/O modules. The core of the measuring
systems is formed by the EL3632 Condition Monitoring Terminal, to which IEPE
acceleration sensors can be directly connected. This advanced EtherCAT I/O

The high computing power of the CX5010 or CP6207, both based on an Intel®
Atom™ processor in the EMCM system, enables direct processing and analysis
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of the measured data (a 2 GB Compact Flash card is used as storage medium).
Intelligent memory management and event-driven data archiving enable longterm historical data monitoring. Users can also call up a trend overview. With
just a few mouse clicks this function offers an overview of the main events in
the “machine history” at different time resolutions, i.e. seconds, minutes, hours,
days, months or years.
With the CP6207 Panel PC version, users have a local TwinCAT PLC HMI available for accessing the measured data. The visualization offers an efficient system
overview, a list of alarm and warning messages relating to bearing vibration
and temperature, error status and fast trend diagrams to track vibrations and
motor current.
A multi-user web application was developed for remote access to the system,
which is also available for the CX5010 Embedded PC. It enables access to measured data within the communication network.
The project manager at KONČAR, Dr. Ante Elez, describes the benefits of the
Beckhoff controller: “The main advantage for our application is that we found

The EMCM developed by Končar is a comprehensive online condition monitoring system

an easily scalable solution. It enables us to complement the system with further

for low-voltage and high-voltage induction motors of any size.

EtherCAT measurement terminals, depending on the measuring task at hand.
By leveraging the PC-based platform, we can also make better use of web
technologies and database systems.” According to Dr. Ante Elez, this system can
detect virtually any defects in rotating machines. From the start of the project,
the technological advances at KONČAR were supported by Krovel, the Beckhoff

KONČAR
The KONČAR – Electrical Engineering Institute, Inc. is a part of the

agency in Croatia.

KONČAR Group. The core business of the KONČAR Group is power
generation as well as distribution and transmission of electrical energy
in manufacturing and the rail transportation industry. The company was
founded in 1921 and is based in Zagreb, Croatia. The KONČAR Group,
which comprises 18 subsidiaries and associated companies, employs
around 3,800 staff members. The KONČAR Group has supplied products
and systems in more than 100 countries on all continents. In the rotary
machines industry to-date, the KONČAR Group has produced 175 turbo-generators with a total installed capacity of 5,720 MVA, 450 hydro
generators with a total output of 15,000 MVA, as well as numerous
slip ring and squirrel-cage induction motors for low and high voltage
up to 10 MW.

From left to right: Damir Krovinovic, Managing Director of Krovel, the Beckhoff

TC3 Condition Monitoring Library

distribution partner in Zagreb, Jens-Olaf Brede, Beckhoff International Sales, Pascal
Dresselhaus, Beckhoff TwinCAT Product Manager, and Dr. Ante Elez, Project Manager

A feature-filled Condition Monitoring Library is now available for the

at KONČAR – Electrical Engineering Institute, Inc.

TwinCAT 3 automation software platform. The PLC library is characterized
by straightforward application of complex algorithms. The current range
of functions includes blocks for power spectrum, envelope, crest factor,
average value, kurtosis, RMS calculation and classification. The software
blocks can operate across tasks and cores, so that ample performance is
available. The areas of application for this versatile software library are
wide ranging. In addition to conventional monitoring of mechanical vibra-

Further information:
www.koncar.com
www.krovel.hr
www.beckhoff.com/Condition-Monitoring

tions in machines, the library is also well-suited for energy grid analysis,
for example, through the calculation of harmonics in the electrical grid.

country
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Printed material moves through the i-Web finishing equipment for further
production steps such as folding, gluing, cutting, perforating, and stacking.

Highly flexible machine concepts enabled by hot-connect functionality in EtherCAT

Modular web finishing systems put the finishing
touches on commercial printing
Despite the rise in the use of electronic media, direct mail continues to be a preferred tool in business-to-consumer (B2C) communication. Almost every day we receive elaborate mailings from companies advertising their products and services or trying to get
our attention through discounts. i-Web in Avon, Massachusetts, USA, specializes in this market by developing modular web finishing
systems for the processing and finishing of commercial print and packaging products.
One of i-Web’s key commercial printing customers is Japs-Olson Company

limited number of axes. We also had to use two different fieldbus systems for

in St. Louis Park, Minnesota. Japs-Olson produces printed products in a wide

our I/O and motion control equipment. When we initiated the development of

range of styles and formats, such as direct mail with high-quality UV coatings,

a new motion control platform, we focused on our network technology and a

single-sheet mailers (letter and envelope in one), direct mail with die-cut return

single bus system for motion, I/O and safety.”

cards, integrated labels, and many more. While attractive design, high quality
processing as well as personalization combine to increase the response rates of

After careful market analysis, i-Web selected the PC- and EtherCAT-based

end consumers, Japs-Olson also strives to reduce the cost of printing and mailing

control platform from Beckhoff. “We were particularly impressed by the high

for its clients that advertise through direct mail. This requires machines with the

performance of EtherCAT,” remembers Bob Williams. “Since EtherCAT enables

highest level of automation.

communication with up to 100 servo axes in 100 milliseconds, we were able to
easily resolve the previous bus system’s problems with regard to data through-

Modular machine design boosts production flexibility

put and communication,” reports Gilbert Peterson, Application Engineer at

The machine modules i-Web developed for Japs-Olson are used in the finishing

Beckhoff USA.

of printed items, i.e. for folding, cutting, perforating, gluing and stacking. “The
flexible machine design and the use of state-of-the-art servo drive technology

Hot-connect functionality, powered by EtherCAT

have solidified the relationship between i-Web and Japs-Olson, which has

In finishing systems, multiple hot-connect groups must work together flexibly,

existed since the early 1980s,” explains Michael Murphy, the company’s presi-

because the individual machine modules have to be grouped together depend-

dent. “i-Web’s machine modules can be combined flexibly, which enables us to

ing on the respective print job. Being able to quickly adapt to new product types

respond quickly to changing production requirements.”

with minimal machine downtime is therefore an essential requirement. “With
EtherCAT and the AX5000 Servo Drives we are able to easily implement hot-

Although i-Web has employed modern servo drive technology throughout its

connect functionality and control the many moving axes individually,” explains

30-year history, the company encountered limits in 2008, as president Bob

Bob Williams. “Since the central Industrial PC running TwinCAT automation soft-

Williams explains: “With our previous system we were only able to control a

ware handles the entire motion control system, we no longer have to download
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safely and in a controlled manner. This safe mode can be triggered for a single
module, a zone or even the entire line if necessary.
Remote access saves time and resources
i-Web also leverages the benefits of remote maintenance and troubleshooting. “The PC- and EtherCAT-based control platform makes it very easy for us
to access the system remotely. Since we have converted the entire machine
communication to EtherCAT, we can monitor each system component remotely.
EtherCAT includes extensive diagnostic functions such as failure detection with
no bandwidth limitations. This has cut the time spent on troubleshooting at least
Japs-Olson uses state-of-the-art equipment for variable inline imaging, mailing opti-

50 percent,” reports Bob Williams.

mization, intelligent mailing barcode services, transport efficiency, and mail tracking.

Lean control design also reduces machine footprint
The centralized control system with its distributed I/O components also enabled
i-Web to reduce the footprint of its machines. “The compact design of the equipment reduces space requirements in the control cabinets by 50 percent. This also
leads to cost and space savings throughout the entire plant,” adds Williams.
The company was also able to reduce its installation and testing costs, says
records when a single drive must be replaced. This is a huge benefit when the

Williams: “The time required to install the control components has been reduced

machine starts up. Even non-automation specialists can now exchange a drive

by 75 percent, because we only need to connect a power line, an air line and

as long as they have standard electrician and maintenance skills.”

a standard Ethernet cable to the machine modules during final assembly. This
enables us to spend more time on customer-specific applications, which in turn

Integrated platform for PLC, Motion Control and safety

solidifies i-Web’s reputation as true experts in the industry.”

As the automation platform for PLC and Motion Control, i-Web uses Industrial
PCs from the C6920 and C6930 series with TwinCAT NC PTP for all its lines. The
software handles all automation, including Motion Control and hot-connect
functionalities. The visualization is handled with various Panel PCs such as the
CP72xx series for arm-mounted installation or the CP67xx for installation in
control cabinets.
During the printing process, the paper is transported through the i-Web machine
via multiple direct-driven rollers. This requires precise synchronization with the
additional finishing equipment. The stepper motors, which move the turning
station, compensators, print heads, etc., are controlled via the compact EL7031
and EL7041 stepper motor I/O terminals.
EtherCAT also plays a critical role in the system’s safety. i-Web implements various emergency-OFF, interlock and other safety-related systems in its lines with

“Japs-Olson will continue to employ modern i-Web finishing systems, because

the help of TwinSAFE components and the Safety over EtherCAT protocol. “The

they are highly automated and easy to configure on the plant floor,” says company

TwinSAFE I/O terminals enable us to implement significantly more safety tech-

president Michael Murphy.

nology,” explains Bob Williams. “Here, too, EtherCAT offers so much flexibility
that we don’t have to implement a separate safety network.”
Since the finishing modules are flexibly added or removed to/from the line, each
must have its own safety system. If, for example, an employee accidentally triggered an “open guard” condition, TwinSAFE makes sure that the system stops

Further information:
www.iwebus.com
www.japsolson.com
www.beckhoffautomation.com

36 worldwide | usa

PC-Control 03 | 2014

Fabri-Kal is a leader in the manufacturing of customized plastic packaging solutions.

Thermoforming machines for environmentally-friendly plastic packaging

Sustainable production
with integrated, high-precision
measurement technology
The US-based company Fabri-Kal uses environmentally-friendly plastics to produce packaging solutions for the food industry.
For example, the Greenware® product line – which includes cups, lids, portion containers and lunch boxes – is entirely made
of synthetic, plant-based, biodegradable resins. The production processes at Fabri-Kal also meet high standards for conservation
of energy and resources. The company’s facilities use a PC-based control platform from Beckhoff with integrated measurement
technology.
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Thermoforming machine that manufactures drinking cups made of transparent plastic.

At a glance:
With three manufacturing facilities, including its headquarters in Kalamazoo,
Michigan, Fabri-Kal is one of the USA’s market leaders for deep-drawn plastics,

Plastic packaging for the food industry
PC and EtherCAT based control platform for extruders
and deep-drawing plant

developing custom packaging solutions for major clients in the food industry.
Their client base typically includes manufacturers of yogurt, smoothies, milk
shakes, among other food products.
Fabri-Kal focuses on sustainable production with PC-based control
In 2010, the consistent use of environmentally-friendly materials and produc-

Customer benefit
Improved performance through higher system speed
Reduced energy consumption
Various peripherals coupled via appropriate interfaces
Real-time data processing reduces the consumption of raw materials

tion processes at the Fabri-Kal factory in Kalamazoo earned the company the
prestigious LEED award (Leadership in Energy and Environmental Design).
At the same time, Fabri-Kal began gradually modernizing its plants’ control
systems with the goal of improving production process efficiency and reducing
energy consumption. “Integrating PC-based control hardware and software has
given us a flexible way to upgrade our machines without coming into conflict
with existing control systems as we migrate technologies,” says Dale Michaels,
Electrical Engineer with Fabri-Kal.

Applied PC control
CX2030 Embedded PC for PLC, motion control and
measurement technology
EtherCAT as the universal bus system
EtherCAT I/O for high-precision measurement of temperature
and energy consumption
EtherCAT AX5000 Servo Drives for high precision
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From prefabricated plastic sheets of precisely defined thickness, plastic containers are formed and assembled in the deep-drawing machine.

Fabri-Kal uses extruders to form a deep-drawing plastic sheet of precisely

the temperature and pressure throughout the production process,” notes

defined thickness, which is then shaped in a separate deep-drawing machine.

Dale Michaels, explaining the control architecture. The fieldbus system used

In the extruder, PC-based control technology regulates the temperature and

is EtherCAT, which enables communication speeds in the microsecond range.

pressure, as well as the setpoint for the frequency inverter. In the deep-

“EtherCAT significantly improves the performance of our machines,” confirms

drawing machine, the PC control platform with TwinCAT NC regulates the

the electrical engineer: “For motion control as well, we are increasingly using

drawing unit, along with the composition and separation of the end product.

AX5000 series EtherCAT Servo Drives, which offer us both high speed and

In addition, the PC-based automation technology monitors and documents

precision.” The I/O stations and drives interspersed along the line of machines

the factory’s entire production process. “What we were aiming for was a

are connected via EK1100 EtherCAT Couplers.

dynamic control system with flexible connectivity solutions for linking to the
other equipment in the factory, plus the option of capturing and centrally

Precise temperature control and performance monitoring

managing large amounts of data in an SQL database. Thanks to TwinCAT’s

ensure efficient use of energy

open architecture, we were able to achieve just that,” noted Dale Michaels,

Precise temperature control plays a key role in the extrusion of high-quality

enthusiastically.

plastics, affecting both resource consumption and product quality. “Now that
we have an integrated PC-based control platform with EtherCAT thermocouple

Fast control technology conserves resources and

I/O modules, we can precisely maintain the desired temperature on the basis of

improves product quality

process data that is captured in real-time,” emphasizes Dale Michaels. EtherCAT

Beckhoff CX2030 and CX1020 Embedded PCs serve as the control hardware
for Fabri-Kal’s machines. “The CX2030 is equipped with a 1.5 GHz Intel® Core™

EL3403 power measurement terminals are used to record numerous energy

i7 dual-core CPU, which offers incredibly high performance for such a compact

system is using its resources efficiently. The terminals monitor the transformers

design. As well as the PLC and motion control, the Embedded PCs also govern

at the Fabri-Kal factory and record the power consumption on an hourly basis.

consumption parameters that enable Fabri-Kal to determine whether or not the
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The production line is monitored from a Beckhoff Control Panel; the machine’s
status and production data are automatically tracked as soon as the finished product
leaves the machine.

Fabri-Kal is increasingly using AX5000 EtherCAT drives in its production lines.

In the future, the company plans to install EL3403 EtherCAT Terminals in even

deal of progress, not only in terms of a trend, but with tangible successes that

more machines to further optimize its energy consumption.

have a positive effect on the company’s results,” says Dale Michaels.

“The increased performance achieved with our PC- and EtherCAT-based control

In view of this success for the company’s programming, machine performance,

solution impressively demonstrates that high-volume production and respon-

data collection and product quality, Fabri-Kal has continued modernizing the

sibility for the environment are not mutually exclusive in the production of

control technology of the packaging machines at its other production sites. “Due

high-quality plastic packaging,” points out Dale Michaels.

to the open architecture and flexibility of this PC-based automation platform, we
can port all the control upgrades to our other machines, which greatly simplifies

With PC-based controllers towards an “Internet of Things”

the conversion,” concludes Dale Michaels, contentedly.

Integrating PC-based controllers into Fabri-Kal’s thermoforming machines has
also improved their remote control and diagnostic capabilities. “Our management and production staff now access production and machine data in real
time,” explains Dale Michaels. “We can now track the machine and production
parameters much more accurately, so necessary adjustments can be made
ahead of time to avoid costly equipment failures and downtime,” notes Dale
Michaels, citing another instance of added value from PC-based control.
“Many technology companies are currently implementing measures for a ‘connected enterprise’ in the sense of an ‘Internet of Things’ and ‘Industry 4.0’. In
my view, by implementing this PC-based control solution, we have made a great

Further information:
Fabri-Kal www.fabri-kal.com
www.beckhoffautomation.com
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Efficient and reliable cleaning of sensitive medical equipment

Embedded PC controls ultrasonic
cleaning and disinfection system
While many areas of the medical industry are steeped in high costs, ensuring a good value for money spent still applies
in the healthcare field, particularly when it comes to the cleaning and sterilization of medical instruments and equipment.
Patient safety is priority one, of course, as these procedures must be performed with absolute reliability and no wear, because the items being cleaned often include very expensive surgical instruments. Belgian company, Z-Projects, a specialist
in pre-cleaning systems for hospitals, has developed a new and innovative process that is based on ultrasound. The cleaning
and disinfection application is controlled via a Beckhoff CX2020 Embedded PC running TwinCAT automation software.
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The ultrasonic technology and frequency modulation developed by Z-Systems
removes residual contamination even in hard-to-reach areas of surgical instruments
like corners and cavitations.

Ultrasonic baths of the type used to clean jewelry and glasses are only of
limited use for cleaning surgical instruments and other medical equipment
in hospitals as hygiene and cleanliness requirements are much stricter
there. The “UltraZonic” cleaning system developed by Z-Projects overcomes
these restrictions. Since its frequency can be modulated during the cleaning
cycle, the cleaning strength can be adjusted to match the requirements of
the items being processed. It also shortens the cycle by 70 percent compared
to traditional methods. “It takes only three minutes to remove bones, blood,
proteins and other contaminations,” explains Z-Projects CEO Nancy Steenbakkers.
The UltraZonic system removes residual contaminants even in hard-to-reach
areas such as corners, lumens, high sensitive surgical instruments, or from
low-diameter catheters. “Sending ultrasonic waves through the cleaning solution generates hundreds of thousands of small bubbles that grow until they

The first ultrasonic cleaning system developed by Z-Systems was put in service

implode. The local cavitations resulting from these implosions function like

by Heilig Hart Hospital in Mol, Belgium. It ensures that medical instruments and tools

micro-scrubbers that virtually tear impurities off surfaces. Since little bubbles

are cleaned with high reliability and without any wear.
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The baskets holding the instruments are lifted out of the bath and their covers
are opened and closed pneumatically as controlled by the CX2020.

are all that implode, this type of cleaning is completely scratch-free and reaches

for factors such as the correct starting frequency, even highly sensitive surgical

even the smallest cavities that would be impossible to reach by hand or with a

instruments, like Da Vinci, ophtalmology, optics etc. can be cleaned gently with

spray nozzle,” says Nancy Steenbakkers about the process.

ultrasonic waves. In the future, the UltraZonic machines will also feature RFID
reading capabilities so that the programming can be fully automated.

Flexible frequency modulation optimizes the cleaning process
Most standard ultrasonic cleaners operate with a fixed frequency and roughly

Determining the best frequency sweeps for medical equipment required ex-

800 watts per bath. If the bath is heavily loaded, it may not get all the contam-

tensive testing. “With the ultrasonic cycles we developed, you can now clean

inants off, requiring the user to repeat the procedure. Z-Projects came up with

every type of surgical instrument much more quickly and down to the smallest

a better solution. As a rule, the higher the performance of the ultrasonic waves,

diameters compared with standard machines,” explains Nancy Steenbakkers.

the stronger their cleaning power and the shorter the cleaning time. Higher

The frequency sweeps are so efficient that even bacteria are killed. Scientifical

frequencies also generate smaller cavitation bubbles. This in turn generates

approvals are still going on.

gentler implosions with a very precise cleaning force that penetrates deeper
into any cavities.

Embedded PC ensure technical reliability
The first ultrasonic cleaning system developed by Z-Systems featuring a mini-

Based on these principles, Z-Project has developed an ultrasonic cleaning device

mum output of 3,000 watts was put in service by Heilig Hart Hospital in Mol,

with adjustable frequencies ranging from 1 kilohertz to 10 megahertz. That

Belgium. It features pneumatic systems for opening and closing the covers as

way, the desired power can be selected based on the frequency. The right com-

well as for lifting instrument baskets out of the liquid. The tubs are emptied and

bination of frequency and power across the frequency band delivers excellent

refilled with the help of pneumatic valves, too. “Needless to say, the ultrasonic

cleaning power for tough dirt along with outstanding cleaning depth – and it

signal is controlled automatically. The supplier pre-programmed several clean-

does all of this in a very short period of time. Assuming proper programming

ing cycles for us,” says Steenbakkers.
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The control platform of the UltraZonic cleaning system consists of a
CX2020 Embedded PC with directly-connected I/O components and TwinCAT.

The system’s control platform consists of a CX2020 Embedded PC with I/O com-

its real-time TwinCAT kernel, the cleaning cycle can be flexibly adapted to the

ponents and TwinCAT software. The PC has three serial interfaces (one on the

specific products and their level of contamination. “The Embedded PC gives our

PC itself and two on separate I/O terminals) for operating the ultrasonic wave

system the level of industrial robustness it needs,” says Nancy Steenbakkers.

generator. It also controls the pneumatic systems, the two status screens and the

“While this is an indispensable feature for hospitals, it also makes this system

communication with the touchscreen interface. The controls were engineered

ideal for use in other areas, such as the pharmaceutical industry, laboratories,

via TwinCAT, and the visualization was programmed entirely in VB.NET. The pro-

microchip production, and much more.”

cess flow is backed up via an SQL database on the Embedded PC, which contains
the various formulas and a logging system. The logging process features, among
other things, an overload sensor, which prevents the system from being started
if any basket is overloaded. Another important component is the power control
for the ultrasound source to ensure the prescribed cleaning performance. If it
doesn’t work correctly, the system emits an alarm. The system also logs the
temperature and the cleaning cycle to ensure that the process is executed based
on the “best practices” required in the medical field.
Built-in web connectivity on the CX2020 provides additional reliability, because
it enables Z-Projects to check and take action remotely if a problem arises.
New dimension in ultrasonic cleaning
By employing a variable ultrasound source in combination with the CX2020 with

Further information:
www.z-projects.be
www.ultrazonic.com
www.beckoff.be
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Further information:
www.ethercat.org
Florian Häfele presents the first North American Certificate of Conformance to Stan Breitlow of Watlow Electric
Manufacturing Company at a meeting of the ETG Semiconductor Technical Working Group.

ETG presents first North American
certificate of conformance
A few months after the accreditation of the EtherCAT Test Center in North

The test lab, which is located in Savage, Minnesota, addresses the rising

America, the Watlow Electric Manufacturing Company received the first

demand for official tests of EtherCAT devices in North America. The new

official Certificate of Conformance for its successfully tested RMZ Multi-Loop

location is particularly useful for tests of semiconductor-specific EtherCAT

Temperature Controller. The official presentation of the certificate took place

devices, as indicated by the test of Watlow‘s temperature controller. Since

in May during the sixth meeting of the ETG‘s Semiconductor Technical Work-

North America is home to many key players in the semiconductor industry,

ing Group at Lam Research in Fremont, California. „The event during which

the ETG expects to see growing demand for conformity tests from this indus-

the presentation took place highlights the importance of the new EtherCAT

try. In addition to the test center in Savage, makers of EtherCAT devices can

Test Center North America for the semiconductor industry. It also demon-

also have the conformity of their products tested at other ETCs, located in

strated that we made the right choice to open a North American test lab,“

Germany, Japan, and China.

explained Florian Häfele, who attended on behalf of the ETG.

ETG members gather in Japan and South Korea for 2013 year in review
Roughly 200 people attended the EtherCAT Technology Group (ETG) member

Regional Committee from Japan. In addition, Kenich Mukai of Applied Materials

meetings in Japan and South Korea to learn more about the results of the various

talked about the reasons why the world‘s largest maker of semiconductor manu-

ETG Working Groups and the many marketing activities and events conducted by

facturing systems decided to select EtherCAT as its official system bus. According

the organization during the last year.

to Mukai, the company arrived at the conclusion, through extensive testing and

The meeting had been arranged by the local ETG representative office in

evaluation, that EtherCAT delivers the high level of performance required by the

South Korea. Many Korean ETG members enriched the event with presentations

next steps in wafer processing technology. Another highlight was the presentation

of various EtherCAT applications. One of them was Jaehwan Park of the Cultural

by Shiny Hirano of the RIKEN Research Institute, who demonstrated the second

Convergence R&D Group at the Korean Institute of Industrial Technology. Park

generation of an EtherCAT-based service robot.

presented a very demanding safety-oriented application from the field of stage

The 10-year anniversary of the ETG
fell Infos
at theunter:
end of last year, impacting
weitere
ETG meetings in 2014 as members celebrated
this significant milestone. In his
www.lorem.de/ipsum
www.lorem.de/ipsum
opening address, ETG Executive Director,
Martin Rostan took the opportunity to
www.beckhoff.de/produkte
reflect upon the growing success of EtherCAT
and the ETG over the last 10 years.

and show technology that enables actors to “fly” across the stage.
In Japan, over 100 members accepted the invitation to the local ETG Member
Meeting, treated to presentations by the Japanese ETG representative and the ETG
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ETG keeps the Industrial
Ethernet revolution going
strong with worldwide
EtherCAT seminars in 2014
After the success of the EtherCAT Technology Group’s (ETG) Industrial Ethernet
seminars in recent years, the group is again visiting numerous places around
the world in 2014 as part of its roadshow tour. This year started with events in
Singapore, Australia, and New Zealand, where over 150 guests accepted ETG
invitations. Almost 350 machine manufacturers, OEMs, and system integrators
attended roadshow events in Turkey and Italy.
The seminars, which are free of charge, focus exclusively on EtherCAT technology and do not include product presentations from the supporting sponsors.
Besides a detailed introduction into the technology, each agenda includes
application presentations that inform the attendees about the practical benefits
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With 52 participants from 12 different countries, the 2014 edition of the
European EtherCAT Plug Fest, hosted at the facilities of Renesas Electronics
in Duesseldorf, was a complete success.

Spring 2014 European
EtherCAT Plug Fest
underscores master
device diversity

of EtherCAT as well as its advantages over traditional fieldbus systems. At the
accompanying sponsor-hosted exhibition, however, participants receive insights

Although the EtherCAT Plug Fest was held for the 17th time in Europe, it

into the broad diversity of EtherCAT products and applications from around the

has lost none of its attractiveness for the developers and manufacturers

world. For the rest of 2014, seminars are scheduled in Spain, Brazil and Korea.

of EtherCAT devices. On the contrary: for this year‘s Spring European
EtherCAT Plug Fest, 52 master and slave device manufacturers from
12 countries got together at Renesas Electronics in Duesseldorf to test
the interoperability of their EtherCAT devices.
“The large number of EtherCAT master devices was particularly welcome,”
said Thomas Rettig, who attended the Plug Fest as the ETG representative.
“Over two days, we tested 10 EtherCAT master devices from 10 different
makers along with 41 different EtherCAT slave devices – numbers that
underscore the long-term success of this event.”
EtherCAT Plug Fests, which are also held annually in Asia and North
America, give developers and manufacturers of EtherCAT devices the
opportunity to test the interoperability of their products under realistic
networking conditions before they hit the market. One of the tools being
used for this purpose is the official EtherCAT Conformance Test Tool.
EtherCAT experts are available to answer the participants‘ questions and
to help avoid potential mistakesweitere
during Infos
the development
phase.
unter:

Roughly 200 people accepted the ETG‘s invitation, attending the ETG Member
Meetings in Japan and South Korea.

www.lorem.de/ipsum
www.lorem.de/ipsum
www.beckhoff.de/produkte
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Trade shows and events 2014
Europe
Germany
SMM
09. – 12. September 2014
Hamburg
Hall B6, Booth 216
www.hamburg-messe.de/smm

WindEnergy Hamburg
23. – 26. September 2014
Hamburg
Hall B6, Booth 309
www.windenergyhamburg.com

Motek
06. – 09. October 2014
Stuttgart
Hall 9, Booth 9108
www.motek-messe.de

EuroBlech
21. – 25. October 2014
Hanover
Hall 27, Booth C41
www.euroblech.de

FMB
05. – 07. November 2014
Bad Salzuflen
Hall 20, Booth E14
www.forum-maschinenbau.com

SPS IPC Drives
25. – 27. November 2014
Nuremberg
Hall 7, Booth 406
www.mesago.de/sps

Austria

Finland

Sweden

Meet
23. – 24. October 2014
Vienna

Tekniikka
03. – 05. September 2014
Jyväskylä
Hall D, Booth D206

Trä & Teknik
02. – 05. September 2014
Göteborg
Booth B01:19

www.tekniikkamessut.fi

www.svenskamassan.se/sites/tra-teknik/

FinnBuild
01. – 03. October 2014
Helsinki

Scanautomatic
07. – 09. October 2014
Göteborg
B08:52

www.meet-austria.at

Switzerland
Sindex
02. – 04. September 2014
Bern
Hall 2.0, Booth D04
www.sindex.ch

Belgium

www.messukeskus.com/Sites1/FinnBuild

www.scanautomatic.se

Prosessiteollisuus
08. – 09. October 2014
Helsinki
Hall C, Booth C39

Indumation Network Event
18. September 2014
Leuven
Hall Brabanthal, Booth RED-12

www.easyfairs.com

www.indumation.be/networkevent

Emballage
17. – 20. November 2014
Paris

Open Bedrijvendag
05. October 2014
Hasselt

France

www.all4pack.fr

UK

Denmark

The Energy Event
16. – 17. September 2014
Birmingham
Hall 3A, Booth D37
www.theenergyevent.com

Africa
South Africa
Electra Mining Africa
15. – 19. September 2014
Johannesburg
Hall 7, Booth B11
www.electramining.co.za

Asia
China

www.automatik2014.dk

Italy

FoodTech
28. – 30. October 2014
Herning
Hall L, Booth 9250

Forum Meccatronica
24. September 2014
Bergamo

www.foodtech.dk

Eurasia Packaging Istanbul
18. – 21. September 2014
Istanbul
Hall 10, Booth 1012B
www.packagingfair.com

www.openbedrijvendag.be

Automatik
09. – 11. September 2014
Brøndby
Booth 1058

Turkey

Automotive Testing Expo China
15. – 17. September 2014
Shanghai
www.testing-expo.com/china

www.forumeccatronica.it

China Brew & Beverage
13. – 16. October 2014
Peking
www.chinabrew-beverage.com
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Trade shows and events 2015
China Wind Power
22. – 24. October 2014
Peking
www.chinawind.org.cn

Industrial Automation Show
04. – 08. November 2014
Shanghai
www.industrial-automation-show.com

All in Print
14. – 17. November 2014
Shanghai
www.allinprint.com

North America
Canada
ATX Montreal
19. – 20. November 2014
Montreal
Booth 1415
www.atxmontreal.com

Europe
Germany
E-world
10. – 12. February 2015
Essen
Hall 1
www.e-world-essen.com

Tire Technology Expo
10. – 12. February 2015
Cologne
Hall 11.1, Booth 3040
www.tiretechnology-expo.com

ISH
10. – 14. March 2015
Frankfurt
www.ish.messefrankfurt.com

Anuga FoodTec
24. – 27. March 2015
Cologne
www.anugafoodtec.de

USA
Industrial Automation North America
08. – 13. September 2014
Chicago
Hall East, Booth 4905
www.imts.com/iana

Pack Expo
02. – 05. November 2014
Chicago
Hall North, Booth 4740
www.packexpo.com

Fabtech
11. – 13. November 2014
Atlanta
Hall B, Booth 2151
www.fabtechexpo.com

Hannover Messe
13. – 17. April 2015
Hanover
www.hannovermesse.de

Prolight + Sound
15. – 18. April 2015
Frankfurt
www.prolight-sound.com

Ligna
11. – 15. Mai 2015
Hanover

Achema
15. – 19. June 2015
Frankfurt
Hall 11.1, Booth A75
www.achema.de

Norway
Nor-Shipping
01. – 05. June 2015
Oslo
www.nor-shipping.no

Husum Wind
15. – 18. September 2015
Husum
www.husumwind.com

Denmark

Spain
European Packaging Summit
26. – 28. January 2015
Barcelona
www.eupacksummit.com

EWEA Offshore
10. – 12. March 2015
Copenhagen
Booth C2-C2
www.ewea.org/offshore2015/

UK
Tabexpo
20. – 23. October 2015
London
Booth F40

Asia
India
Plastindia
05. – 10. February 2015
New Delhi
www.plastindia.org

www.tabexpo-london.com

Italy
ITMA
12. – 19. March 2015
Mailand
www.itma.com

SPS IPC Drives Italia
12. – 14. May 2015
Parma
www.sps-italia.net

www.ligna.de

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

www.beckhoff.com

www.pc-control.net

