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Industry 4.0 based on |IoTSP enables
Automation Builder to rapidly virtualize
discrete production processes and
machinery in the food industry and
beyond

SOENKE KOCK - Headlines are regularly generated by the latest leap forward in
factory automation. What is often forgotten is that behind each of these stories lies
a tale of complex automation of increasingly elaborate processes. In these pro-
cesses, an array of engineering tools are employed for programming, configuration
and commissioning equipment that is becoming ever more decentralized, indepen-
dent and intelligent. This equipment often comes from a variety of vendors, which
makes data exchange and testing difficult. On top of this comes a high software
content - often leading to long development times, high risk and the inability to test
at an early stage because the necessary hardware is not ready. The answer to this
challenge comes in the form of virtualization. ABB’s Automation Builder is a
comprehensive, integrated software suite that enables machine builders and
system integrators to virtualize and automate complex applications with a mini-
mum of fuss. Automation Builder can be used to great effect not only in the food
industry, but in any application requiring nontrivial automation.

Title picture

Automation projects are becoming extremely
complex. lindustry 4.0, based on [oTSP, and virtual
commissioning hold the key to making them
manageable - in terms of both time and cost.
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ndustrial automation has been around

for decades and the food industry has

been one notable beneficiary. How-

ever, many processes have now be-
come so intricate that the job of auto-
mating them within the allotted time span
has simply become too complex for tra-
ditional approaches = 1. This complexity
also means that no one supplier can
supply all the components of the pro-
duction line so these will come from dif-
ferent vendors, raising potential incom-
patibility issues.

Industry 4.0

To address this and other, related is-
sues, the United States and Germany
started the Smart Manufacturing and
Industry 4.0 initiatives, respectively.
These initiatives use, as a foundation,
the Industrial Internet of Things (lloT),
which links machines, sensors and
actuators via Internet protocols. These
two initiatives have one important com-
mon denominator: they allow the easy
connection and interaction of all the
components — sensors, actuators, con-
trollers, production equipment, etc. —in
a plant.

It is necessary to fulfill two key engineer-
ing conditions to ensure efficient and ef-
fective execution of automation projects
in this new, connected world with an
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1 New tools are needed to master increasing complexity in automation projects.

ever increasing demand for shorter proj-

ect execution times:

— Development work in the relevant
disciplines — eg., mechanical engi-
neering, electronics and software —
needs to be more parallelized. This
requires, among other things, that
the overall conceptual design covers
all disciplines and that interdepen-
dencies between disciplines are
described explicitly.

It must be possible
to test the distrib-
uted control logic
design without real
control hardware.

— Virtual prototypes have to be available
in all phases of the engineering
process so that the required function-
ality can be tested as soon as it is
developed. Also, due to the trend
toward increasingly decentralized
control functionality, it must be
possible to test the distributed control
logic design without real control
hardware.

The second point predicates the devel-
opment of a virtual model of the process
with all its actuators and sensors, or of
the control system, or both. ABB’s Auto-
mation Builder helps do this.

Automation Builder
ABB Automation Builder is an integrated
software suite for machine builders and
system integrators who want to auto-
mate their machines and systems in a
productive way = 2.

Automation Builder combines the tools
required for configuring, programming,
debugging and maintaining automation
projects under a common intuitive inter-
face. Automation Builder can integrate
AC500 programmable logic controllers,
programmable drives, control panels and
robots into one coherent automation
solution. This includes data management
as well as the exchange of data with the
mechanical and electrical elements of
the system. By linking these data sets,
virtual models for commissioning or pro-
totype testing can be generated and pro-
cessed faster. Automation Builder is ca-
pable of virtualizing machines or whole
production lines and it addresses the
largest single cost element in most of
today’s industrial automation projects:
software.



2 Automation Builder provides a more rapid and simple way for industry to automate processes.

Industry 4.0
facilitates the
implementation of
Automation Builder
in several ways.

Automation Builder is available for down-
load and in various editions suitable for
different scales of project. A convenient
setup helps to configure the installation
and handle license registration, mainte-
nance and software updates.

All relevant data from Automation Builder
aretransferredintoamodel of the system.
Data from ABB'’s offline robot program-
ming and simulation tool, RobotStudio®,
is also included. RobotStudio, which
is included in the Automation Builder
distribution, serves as a 3-D simulation
engine where virtual controllers, HMI
and drives meet the virtual mechanical
prototypes and interact with each oth-
er and with the virtual world. To allow
for scalability without needing ultrafast
computers, the concept of virtual time is
introduced. Using virtual as opposed to
real time enables the execution speed
of the simulation to be reduced when

the performance limits of the PC are
reached.

Automation Builder is an open software:
Missing components for system simula-
tion of any complexity can be created by
the user or downloaded from the online
RobotStudio community; software librar-
ies are available, as are PowerPac add-
ins; and various interfaces are available
for device and signal data exchange -
eg, Microsoft Excel, various CAD formats
like for EPLAN Electric P8 or Zuken ES3,
and MATLAB/Simulink.

Industry 4.0 facilitates the implementa-
tion of Automation Builder in several
ways. For example, it enables devices
and tools from different vendors to com-
municate certain sets of standardized
data. Further, the wider bandwidth of the
Ethernet-based communication used by
Industry 4.0 allows large quantities of
data to be transferred easily.

Where mutual-help organizations have
sprung up in social networking commu-
nities for a whole range of other activi-
ties, so too are they expected to appear
to assist those engaged in automat-
ing factories. Indeed, ABB has already
gone some way down this road with
RobotApps™, which offers a whole range
of useful apps for robot developers.

ABB Automation
Builder is an
integrated software
suite for machine
builders and
system integrators
who want to
automate their
machines and
systems in a
productive way.

Virtualization opens up completely new
horizons for businesses. For example,
resource-intensive simulations of pro-
cess scenarios can be outsourced to the
cloud, obviating the need for the user to
have his own computing power. Or the
current production setup can be virtual-
ized and then played with to see what
the effects are of changing various pa-
rameters or pieces of equipment. In this
way, energy usage could be optimized,
throughput maximized or the total cost
of production minimized. Even operator
training can be performed on virtual
equipment.

ABB Review will return to Automation
Builder in a future issue for a more de-
tailed look at the capabilities of this auto-
mation software suite that allows the
possibility of engineering in the virtual
world in virtual time.

Soenke Kock

ABB Discrete Automation and Motion,
Drives and Controls

Heidelberg, Germany

soenke.kock@de.abb.com
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