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EDITORIAL
EFFICIENCY DRIVES BUSINESS
Dear Readers,
It has only be six years since their introduction,
but now it seems that, wherever you look, people
are discussing Industry 4.0, IIoT, IoT, and the
digitalization of production and manufacturing
processes. The impression quickly arises that, no
matter which product is involved, it is made for the
demands of a modern production landscape. Many
of these concepts crumple into marketing hype
without demonstrating any specific solutions with
actual added value.
Added value cannot be formed by a product, an
automation system, or a remote I/O system alone.
It has to be considered as affecting the whole –
from existing company processes, through the
technologies used or planned, up to the business
model. Digitization brings diverse opportunities, but
also poses new challenges to companies. At the
same time, new and agile competitors with flexible,
digital business models are appearing on the radar.
Every firm is thus challenged to grapple with the
digital conversion of their value added chain, to
complete the transformation process, and become
a flexible corporation.
What this means for an individual company is highly dependent on the respective business model.
The only sure thing is that there is no single correct
solution. Whether you decide for the optimization
and increased efficiency that cloud computing
can provide for your processes, or configure your
processes modularly for quick reactions to market
demands – WAGO is your reliable partner during
the development of an individualized digital business model and its implementation.

Since the founding of WAGO in the 50s, we have
continuously worked to simplify and optimize our
customers' processes and to implement their
requirements. Beginning with the development
of maintenance-free connection technology for
electrical conductors, through the first fieldbus-independent and modular I/O system in the world,
up to DIMA, which is our concept for decentralized
automation of modular subsystems, first presented at NAMUR in 2014 and the winner of multiple
awards since then. We are convinced that you
can find your path to digitalization with us.
In this issue of WAGO DIRECTPROCESS, we would
like to introduce you to the newest developments
in the sector, the current state in the automation
of modular processing systems, and inform you
about the advances in standardizing the description of modules (MTP). We invite you to learn more
about out new products and gain a first impression of our current solutions for generating actual
added value.
Take some time and let our new issue inspire you.
Best regards,
Benjamin Böhm

COVER STORY
The Processing Industry
Goes Digital
Systems in the processing industry are often operated for decades, which means constant renovations, expansions, and modernizations. Aspirations
to make processes more efficient are as old as the
manufacturing itself. The digital transformation
of the economy is creating new possibilities for
more advantageous configurations in processing
through numerous innovative approaches and
technologies. Consensus has been reached that
machines must communicate with each other in
order to function with maximum efficiency. The
Internet of Things is the new reality – even if it
continues to be interpreted and implemented
in different ways. Data are provided, collected,
evaluated, and used at different levels… Yet how
do companies in the processing industry actually
profit from big data?
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The WAGO-I/O-SYSTEM 750 XTR defies all weather.

ON THE FAR SIDE OF CIVILIZATION:
EXTREME CONDITIONS FOR
PUMP STATIONS
Whether encased in ice, surrounded by desert, or on the high seas, components at pump
stations for oil and gas production must endure the harshest conditions for decades at a
time. WAGO designed the I/O-SYSTEM 750 XTR specifically for these environments.
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TECHNOLOGIES | EXTREME CONDITIONS FOR PUMP STATIONS

WAGO controllers are used, not only in many
aspects of industrial automation and processing
technology, but also in pump stations of diverse
types. Pumps are used, for example, to lower
ground water levels at mining and construction
sites, and also form part of the supply infrastructures in all industrial manufacturing and process
engineering. Another important and highly complex application appears in oil and gas production
around the world, from Alaska and Russia to Brazil.
In addition to processing all relevant parameters,
like pressure, temperature, and throughput, WAGO
automation can take over the control of the pump
station itself, and also offers the option for connection to the control level. Components that are
installed in pump stations to obtain the liquid and
gaseous raw materials, have to withstand the most
varied of environmental conditions, and must also
WAGO DIRECTPROCESS | NO. 01 / 2017

satisfy the highest levels of legal requirements
of multiple different countries. In addition to strict
regulations and controls by state institutions,
the oil companies also have also incorporated
strict guidelines for the selection, use, and operation of components and aggregates into their
specifications. These requirements concern not
only system availability and productivity, but also
environmental and resource protections.

Extreme Conditions are Constant
in Oil and Gas Production
Oil and gas production is a fraught topic, not only
in politics, but also technologically. The pump
stations must be erected in direct proximity to the
oil and gas reservoirs. These locations are often
remote from civilization and are rarely inhabited,
7

Pump stations must endure
extreme cold as well as
other harsh environmental
conditions.
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as most are subject to extremely harsh weather
conditions. In those places where humans cannot
or will not live, sensitive electronic components,
like controllers, isolation amplifiers, and I/O modules, must endure extreme weather events, because high system availability is the beginning and
end for the multi-billion dollar oil and gas industry.
This applies even during the design of pump stations, because making the correct decisions for
the highest level of productivity and long term use
of components is a necessity when systems are
expected to function effectively for at least ten to
thirty years under harsh conditions. For vendors,
this means extraordinary requirements that must
be observed during the development and production of components.

Offshore – Salt Water Accelerates Wear
Installations on the high seas, like drilling rigs, are
exposed to extremes of weather and environment.
While the temperature may see only moderate
fluctuations in the range from +5 to +30°C, the salt
air adheres to and clogs components. Rust and
other corrosion damage follows shortly thereafter.
External corrosion caused by saltwater can only
be counteracted by high-quality components
made from stainless steel. So-called interior corrosion is far more problematic and also more difficult to manage, because hydrogen sulfide, which
occurs naturally during oil production, also attacks
stainless steel. As long as the materials remain
in motion, this rarely arises. The media mixture,
made of gas, oil, water, and sand, is critical when
pumps are not operating and the mixture stands
in the lines for any length of time. Therefore,
electrical components in offshore applications are
installed in specialized control cabinets to protect
them from external influences to the extent possible. In addition, the installation spaces are ideally
equipped with air treatment systems to remove
the salt from the air and maintain the temperature
at constant levels. These solutions significantly
increase component lifecycles.
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Desert – Sand and Heat as Challenges
In desert regions, electronics are exposed to large
temperature fluctuations: at some locations in the
Sahara, or the Rub-al-Khali desert on the Arabian
peninsula, days can see temperatures higher than
+60°C, the nights are still relatively cold. Temperature differences of 40°C within 12 hours are not
rare. External control cabinets can heat up to far
more than +60°C. In addition, there is a risk that
dust and sand can clog the control cabinet filters.

Icy and Cold Regions –
Condensation is the Enemy
Of all extreme environments, cold is the easiest
to manage. The greatest risk there is that condensation will form on the PCBs, due to the temperature fluctuations, and destroy them. In addition, electronic components can be damaged
when exposed to negative temperatures for long
periods. This problems can be countered relatively
easily by installing heating systems, which then
ensure constant temperatures in the control
cabinet room.

The WAGO-I/O-SYSTEM 750 XTR
Reliably Masters All Challenges
In addition to the stresses that Nature places on
electronic components in pump stations, there are
increasing levels of legal requirements prescribing
certification according to specific standards.
These vary by country. Likewise, the environment
surrounding the installation, for example, on oil
tankers and drilling rigs, or near classic oil derricks, can contribute to the demands on control
systems. Vibrations, temperature fluctuations,
and many other factors all have to be considered.
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The WAGO-I/O-SYSTEM 750 XTR was developed
precisely for these extreme conditions, which
prevail particularly in the processing industry
and marine applications. In addition to extreme
temperature resistance, from -40°C to +70°C, the
system is also resistant to vibrations caused by
mechanical forces. It is designed for vibrations
up to 5 g (50 m/s2), is shock resistant up to 25 g
(250 m/s2), and can be used up to 5000 m elevation. The enormous immunity to impulse voltages
protects the I/O system electronics against
impulse voltages caused by switching actions, and
arcing of up to 1.0 kV (24 V modules) and 5.0 kV
(230 V modules).
Due to numerous features and a robust construction, the 750 XTR prevails against mechanical
and climatic forces, without additional protective
measures. This reduces spatial requirements
on the DIN rail. The individual components command more than 16 channels on only 12 mm of
installation space. Energy and maintenance costs
are reduced, and productivity is simultaneously
increased. The controllers can be programmed
in the familiar CODESYS environment per IEC
61131-3. The WAGO-I/O-SYSTEM 750 XTR thus
facilitates optimal system availability under harsh
conditions for many years, in addition to a maximum return on investment.
TEXT JULIA GROBE | WAGO
PHOTO iStock.com, WAGO
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Intrinsically safe from -40°C to 70°C – 750 XTR
redefines the range of application for automation

SOME LIKE IT HOT –
AND COLD
Since the introduction of the 750 XTR Series
in 2014, WAGO has offered a solution that broadens the usage applications for machines and systems with regard to environmental conditions and
external interference factors, while providing the
highest degree of flexibility. Temperatures ranging
from a frigid -40°C to a hot 70°C, vibrations up to
5g, or elevations up to 5,000 m above sea level: the
I/O-System 750 XTR can be used everywhere. It
also has increased immunity to impulse voltages
and interference in accordance with EN 60870-2-1.
From the start, WAGO has continuously developed
and optimized the 750 XTR Series for customers
around the world. WAGO has defined a new dimension of use with the latest development. One thing
is certain: The new intrinsically safe I/O modules
not only like it both hot and cold, they are also available for hazardous areas starting in June 2017.
Engineers are constantly faced with the challenge
of designing machines and systems as economically and effectively as possible, and also provide
a finished product for the world market. The jungle
of existing import regulations, local standards
10

and guidelines is only one complex determinant.
Much more obvious, and at least as demanding,
are the different and sometimes extreme environmental conditions in which the equipment is used.
Conditions range from moderate temperatures in
Central Europe to strong temperature fluctuations
between day and night in Central Asia, high humidity in Indonesia, extreme aridity in the Andes,
to ice-cold Siberian winters. Mobile systems must
also cover as broad a range of applications as
possible. A drilling rig may be deployed just of
the coast of Brazil, in the high altitude deposits in
northern Norway and Canada, or in the middle of
the Arabian desert. The same applies to the deck
superstructures of tankers or cargo liners that
travel the world's oceans.

Maximum Flexibility
beyond Zone Boundaries
With the latest innovation in the XTR Series,
WAGO provides a system that can be used for
signals both from non-hazardous areas and from
areas that are intrinsically safe. The WAGO-I/OSYSTEM 750 XTR can be used both outside of
WAGO DIRECTPROCESS | NO. 01 / 2017

hazardous areas and within zone 2/22 inside an
approved enclosure. All modules have ATEX/IECEx
approval for use in zone 2/22. In addition to standard signals from sensors and actuators in zone
2/22, intrinsically safe sensors and actuators in
zones 0/20 and 1/21 can also be integrated via the
I/O modules in the blue housings. The intrinsically
safe part of the control system must be started
with the Ex-i supply module; this regulates the input voltage of 24 V (-25% to +30%) to 24 V +/- 0.3
V, limiting it to max. 26.8 V in case of failure. The
module thus prevents ignitable sparks from occurring in case of failure. To protect against possible
interference from the non-intrinsically safe area
of the control system, the Ex-i power supply
is installed in a wider housing that ensures the
required safety distance of 50 mm. The narrow 12
or 24 mm modules for digital and analog input and
output signals, temperature measurements via
resistance sensors, and potentiometers or counter signals are connected to the right of the Ex-i
power supply. Up to eight channels are available,
depending on the module. Up to three secondary
variables can be read via the HART protocol,
in addition to the main variables, via one of the
WAGO DIRECTPROCESS | NO. 01 / 2017

2-channel analog input modules (750-484/040000). This can help to omit additional measuring
points in corresponding layouts. Whether shut-off
valve limit switches, slider magnetic valves, or
regulator valve control and position feedback, the
750 XTR Series provides the right intrinsically safe
I/O module for every field device.

Components must satisfy
strict standards in oil and gas
production.

eXTReme Features
for Extreme Requirements
The XTR in the module designation stands for
"eXTReme" ambient conditions. The permissible
ambient temperature range of -40°C to +70°C
enables the modules to be used an any climatic
zone without having to provide additional protection with air conditioning or heating systems.
The module's immunity to impulse voltages and
interference even permit it to be used in medium-voltage systems. Due to its extreme vibration
and shock resistance, the XTR modules for the
intrinsically safe area even meet the requirements
for rail vehicles and are suitable for installation on
marine diesel engines. All of the circuit boards are
11
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Additions to Flexibility
750-481/040-000
for connecting Pt100
resistance thermometers

750-486/040-000
for integrating level
measurements
0/4 … 20 mA

Simple, safe and compact –
whether it's a level, temperature, or pressure transmitter:
the AI Modules (0/4 … 20 mA)
are the backbone of WAGO's
extremely compact and versatile remote I/O system.

750-606/040-000
Potential Supply
Module Ex i

When used in hazardous
areas of Zone 2/22, the
WAGO-I/O-SYSTEM offers
a safe, easy, and economical
connection to the sensors
and actuators of Zones 0/20
and 1/21.
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Integrate both thermocouples and resistance
sensors directly via WAGO's
intrinsically safe AI modules
in low-interference environments – no head transmitter
required.

750-439/040-000
for a rupture disc with
a pressure switch per
NAMUR

From rupture disc feedback
to valve limit switches,
WAGO's compact 8-Channel
Input Modules per NAMUR
recommendation are the right
choice for every application.
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750-633/040-000
PD Meter via
counter module

The pulse outputs of oval
gear counters can be easily connected and evaluated via WAGO's intrinsically
safe counter modules
per DIN EN 60947-5-6
NAMUR.

750-585/040-000
for connecting
regulator valves
0 … 20 mA

Specify the position –
control valves and related
I/P converters can be
easily controlled via
WAGO's intrinsically safe
AO Modules (0 … 20 mA).

750-484/040-000
for flow measurements
(HART) 4 … 20 mA

WAGO's HART AI Modules
allow up to four auxiliary
variables to be read in parallel, such as temperature
and viscosity, in addition
to mass flow.

750-535/040-000
for valve interfaces

Control valves via WAGO's
intrinsically safe and
short-circuit proof DO
Modules for solenoid valve
control, and benefit from
the advantages of modern
fieldbus technology.

• eXTReme temperature range -40°C … +70°C

• eXTReme immunity to impulse voltages and interference
(acc. EN 60870-2-1)

• eXTReme vibration resistance 5g (acc. EN 60068-2-6)

• eXTReme continuous shock resistance: up to 25g, as per IEC 60068-2-27

• eXTReme intrinsic safety: for signal acquisition from Zones 0 and 1
• Short-term condensation per Class 3K7 (acc. EN 60721-3-3)
• Operating altitude up to 5,000 m above sea level
• Approvals: UL, ANSI/ISA, ATEX/IECEx,
marine systems (DNV GL, ABS, etc.)

• Installation location: Zone 2/22
WAGO DIRECTPROCESS | NO. 01 / 2017
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Controllers must function
reliably under extreme use
conditions. The new WAGOI/O-SYSTEM 750 XTR made
for this.
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coated with protective varnish, to safeguard the
power electronics and conducting tracks against
short-term condensation.
This linking of requirements for intrinsic safety
and resistance to extreme ambient conditions
makes the WAGO-I/O-SYSTEM 750 XTR a special
asset for systems in the oil and gas industry in the
upstream sector (extraction, processing), as well
as in the downstream sector (transport, refining)
or for outdoor systems exposed to extreme
climatic swings. The WAGO-I/O-SYSTEM 750 XTR
functions not only as a purely remote I/O system,
but also offers a versatile, future-oriented and
reliable control system with the high-performance
PFC controllers.

Increased Efficiency and
Cost Minimization
The WAGO-I/O-SYSTEM 750 XTR facilitates the
development of optimized and globally applicable
automation concepts for systems and machines
to reduce the dimensions for air-conditioning and
ventilation systems, or omit them, and to lower the
cost of overvoltage protection. Manufacturer expenses related to product support, and also maintenance and storage costs at the end customer,
are also minimized. Manufacturers and operators
thus benefit from numerous advantages.
TEXT BENJAMIN BÖHM, MANFRED KÜHME | WAGO
PHOTO iStock.com, WAGO
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AEX CERTIFICATION FOR INTRINSICALLY SAFE MODULES FROM WAGO
At the beginning of the year, the Ex i modules for the WAGO-I/O-SYSTEM 750 received the American Ex
certification (AEx). They fulfill the growing safety requirements in the USA and Canada, and thus satisfy
another international standard.
Explosive atmospheres can occur nearly anywhere. It is accepted that the chemical, mining,
and gas and oil industries work with substances
that form an explosive atmosphere when mixed
with oxygen; however, these types of hazardous
atmospheres can also occur, for example, in the
textile sector or when processing regenerative
energies. Systems installed there must also fulfill
the requirements for explosion protection. Therefore, WAGO offers a wide range of Ex products for
connection and automation technology.

The manufacture and testing of explosion-proof
equipment is determined by UL standard 60079,
which is also the basis for Ex i module certification. Zone use has been certified in accordance
with NEC Article 505-506 and CEC Article 18.
The AEx-marked intrinsically safe modules are
expected to be available in July 2017.

Nearly every country has its own extensive guidelines to ensure maximum safety. The AEx certification is based on the Underwriters Laboratories
(UL) standards determined by the NEC (National
Electrical Code) and NFPA (National Fire Protection Association) published as NFPA 70. Among
other things, the NEC specifies how electrical and
cable installations are to be designed; however, it
does not include technical details on the device
design.
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The virtual and real worlds combine in intelligent, added value networks

THE PROCESSING
INDUSTRY GOES DIGITAL

Systems in the processing industry are often operated for decades, which means constant renovations,
expansions, and modernizations. Aspirations to make processes more efficient are as old as the sector itself.
The digital transformation of the economy is creating new possibilities for more advantageous configurations
in processing through numerous innovative approaches and technologies. Consensus has been reached that
machines must communicate with each other in order to function with maximum efficiency. The Internet of
Things is the new reality – even if it continues to be interpreted and implemented in different ways. Data are
provided, collected, evaluated, and used at different levels… Yet how do companies in the processing industry
actually profit from big data?

By using the oil and gas industry as an example,
the relevance of measures that increase efficiency becomes quite clear. In the past, the high price
of oil enabled the financing of technologically
challenging projects with high investment costs.
In times of low, volatile oil prices, more efficient,
inexpensive systems are required for implementing more flexible projects. Standardization is the
relevant term for this point in time.

Standards for Higher Efficiency
These include concepts that unify function
blocks, interfaces, and protocols for automating
machines and systems. Well-known oil concerns already rely on established standards in
18

programming. Every single step in the software
engineering is exactly documented and codified
so that the same program modules can be used
every time. The same principle is applied to the
visualization of systems and processes: in this
case, page layouts and visual forms are defined
in detail. This means that everyone who works
on the system can orient themselves quickly and
easily. NORSOK i-500, for example, is one such
example. It was established by the Norwegian oil
industry and determines basic security regulations as well as standards applicable across manufacturers. By using uniform interfaces between
different systems, they reduce the failure rate
during the design phase and when operating the
systems, and also increase system availability.
WAGO DIRECTPROCESS | NO. 01 / 2017

Reconsiderations in oil and
gas production: manufacturer-independent and neutral
interfaces are increasing in
importance.

Companies in offshore oil production, in particular, thus rely overwhelmingly on the advantages
of standardization and manufacturer independence. Modular system design, in which individual process steps are encapsulated in separate
system modules, is less relevant to operators,
since oil production systems in the offshore
sector must be thoroughly and completely
planned from the outset. While modular design
of a system may facilitate later changes to the
system architecture, this must be considered in
light of transportation to the drilling platform and
subsequently high installation costs. In addition,
any space present on a drilling rig is completely
exploited from the outset, and cannot be
expanded.
WAGO DIRECTPROCESS | NO. 01 / 2017

Adaptable Production
through Modularity
The onshore situation appears radically different.
Processing systems for oil and gas extraction
can be flexibly adjusted using a modular design.
This applies not only for secondary and ancillary
systems, but across the entire process. The main
focus of the pharmaceutical and chemical industries during system design also lies in flexible
production; processes here must be even more
quickly adapted than in the oil industry. In the
context of batch size 1, fluctuating volumes and
ever-shifting regional sales markets, companies
must have manufacturing processes that are universal, mobile, scalable, modular, and compatible.
19

65%

of all commercial businesses
in Germany already use cloud
computing.

70%

of companies assume that digitalization
in the working world will increase the rate
of innovation in Germany.

48%

of companies are convinced that
their system availability will be
increased by digitalization.

35%

of production costs can be saved
in the long term through digital
transformation.

40%

of corporations believe that they
could react faster and more flexibly
to customer demands with the aid
of digital technologies.

31 billion

will be invested annually digitalization in the
next five years.

Source: Bitkom Research, Fraunhofer IAO, DZ Bank, VDI, pwc
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This is exactly the reason that modular systems
have long been the norm in the processing industry. However, the advantages that should result
from modular system design, have not been consistently exploited. This is primarily because the
individual system modules are connected to one
another in the central process control system by
the software. Removing, adding, or exchanging
individual modules automatically leads to reprogramming in the control system, which generally
costs time and money. With DIMA (Decentralized
Intelligence for Modular Applications), WAGO
has developed a manufacturer-independent
solution for automating modular systems, which
significantly reduces the time required to configure production systems. DIMA moves beyond
modular management of the system hardware,
and instead takes the entire system module into
consideration, including all of its functionalities.
Each module is thus equipped with its own
intelligence. The intelligent modules can communicate with one another and with the process
control system. This allows the control level to
penetrate every parameter of the system. The
automation components used for this must
have a standardized interface, such as the MTP
interface provided by DIMA. The MTP (Module
Type Package) is the centerpiece of the DIMA
approach: a new digital description for process
technology application modules that contains
all of the information required both for user-independent integration of a system module into
the process control system and for autonomous
operation of the system module. Only then can all
components be networked and integrated across
the entire lifecycle.

Increasing Availability,
Minimizing Idle Times
Consistent modular system design is not the only
method for achieving the efficiency increases,
that result from the potentials found in digitalization and networking. Modularity provides a
foundation for versatility and reduced design
times, and is, without a doubt, an essential component for increasing efficiency. However, data
acquisition and cloud connectivity can be just as
profitable for the processing industry as modular
system design. Data transparency, for example,
provides the opportunity for predictive system
maintenance.
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"Predictive maintenance" includes proactive
maintenance and servicing of systems and
machines. If one production system fails, this
can result in high costs due to bottlenecks and
other failures. Efficiency analytics, for example,
the evaluation of relevant measured values, like
output, pressure, temperature, vibrations, and
throughput, can be used to recognized maintenance requirements early. This enables the targeted replacement or maintenance of individual
modules, without negatively impacting system
availability. It is, however, necessary to read and
evaluate the collected machine data in higher
level systems. The system can then be monitored
by local analysis tools or via the cloud. The later
possibility is particularly interesting in view
of sustainable technologies like self-learning
algorithms. Specially programmed software tools
could then autonomously calculate maintenance
needs and potential failures by using historical
and current machine data, and thus predict the
state of the machine without requiring human
monitoring of the data.

Independent and Flexible
due to the Cloud
Despite all efforts to participate in Industry
4.0, the skepticism with respect to complete
data transparency remains high. Only a few
companies in the processing industry consider
a "cloud first policy" to be possible. The fear
that process-relevant data will be attacked and
manipulated by third parties is great. And yet,
consciousness about the advantages that cloud
applications and solutions offer is increasing:
they are independent of individual servers,
because cloud operators guarantee constant
availability by storing data on multiple servers. At
the same time, costs are dropping for enormous
storage potentials and their maintenance, as well
as costs for establishing server farms, because
the principle behind the cloud is that each pays
only for what is used. The delivery and use of
cloud services are carried out exclusively via interfaces, protocols, or browsers via the Internet,
without necessitating software installations on
local computers. Thus, it is possible, in principle,
to be able to access process-relevant data from
anywhere in the world.
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By using cloud systems, companies no longer have to rely
on their own server racks.

Location-Independent Access Enables
Process Optimization in Realtime
All relevant data are available, regardless of
location. Processes can thus be improved in real
time, and adjustment measures can be easily
monitored. The software company M&M, for example, relies on the trend toward decentralized
data acquisition. In this case, data from different machines, entire production lines, or even
building and energy data in individual production
facilities, are gathered and evaluated in a central
cloud service. In the cloud, all processes are
controlled and coordinated; access to current
and historical data is carried out independent
of location. This allows a company's various
facilities to compare key data among themselves
and introduce necessary optimization measures.
The operating states and maintenance needs
of machines and systems can be automatically
determined through constant monitoring.

IT and Data Security
as the Central Challenge
Especially in the processing industry, the expertise about individual approaches and methods
is the greatest asset, which must be protected
at all costs. Therefore, security is the primary
topic in discussions about digitalization and networking. Security can be implemented at various
levels in factories and IT systems. It begins with
checks at the facility gate, extends to different
authorization profiles for people with different
functions, includes firewalls and password protection, up to data encryption with the controller
itself. "Security plays a superordinate role in all
of our solutions," explains Frank Schmid, Head
of Business Unit System Solutions at M&M, "the
selection of data that are sent to the cloud, and
the connection, through which the data arrive in
the cloud, are of similar importance."
To completely secure the data, WAGO controllers
from the PFC family can be used, which have
comprehensive onboard security mechanisms.
They allow data security using SSL/TLS-1.2
encryption with transmission directly from the
controller using a VPN and IPsec connection.
22

In addition, the controllers also have a configurable firewall. Thus, they offer maximum protection from third-party access and guarantee
data integrity. The PFC from WAGO thus already
satisfies all relevant guidelines in cyber security.
In general, companies individually estimate the
criticality of their data. They decide themselves,
which data should be available in the cloud, and
which should remain in the factory, where they
are transmitted only at the control level. Specific
descriptions of processes can thus only be
viewed by those people who have the correct
authorizations.
With the development of the Asset Management
Cloud, M&M facilitates data evaluation in the
cloud, which provides a central data service that
forms the basis for all user-specific solutions.
In addition to production, processes like supply
chain management and logistics can be linked
in, which enables the optimization of transport
capacities and paths as well as warehouse
utilization, in addition to system efficiency.

The Future Is Intelligent
An encouraging view of the development
of cloud systems is found in the constantly
increasing capabilities of algorithms. Artificial
intelligence is already used in many sectors, for
example, in medical image recognition or voice
control of various systems. Clouds can also
be equipped with artificial intelligence using
specialized software. By this means, it would be
theoretically possible for algorithms to calculate
potential future errors on the basis of archived
data. Predictive maintenance could thus be operated in a completely new dimension, which would
in turn redefine constant system availability.
TEXT BENJAMIN BÖHM, JULIA GROBE | WAGO
PHOTO iStock.com, WAGO
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CLOUD SOLUTIONS
No Fear of Data Theft

Cloud solutions are also becoming increasingly
popular in industry. Clouds link the real and
digital world and simplify cross-site networking
of global communications structures within
companies.
This creates many new opportunities for
the process industry – especially for plant
availability and process optimization.

Service and Maintenance
Technicians can inspect equipment and systems,
regardless of their location, and thus guarantee
optimum availability and minimize idle times
through continuous monitoring.

Cyber Security
Classic security measures, like firewalls, password protection, and individual
user rights, protect data within locations from unauthorized access. WAGO’s
PFC100 and PFC200 Controllers encrypt data via onboard TLS 1.2 security
protocols and also securely transmit data to the cloud via a VPN tunnel.
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Evaluation
Data from a company’s individual locations
are collected and evaluated in the cloud.
Access to current and historical data is
carried out password protected, but independent of location. This allows the comparison
of important key values, e.g. energy data and
equipment utilization, and the derivation of
decisive optimization measures.

At the Factory
Handling sensitive data, relevant to processes, requires special attention. Critical process
data, like the descriptions of specific sequences
and detailed evaluations for processing steps
should remain within production facilities and
only be visible there.

Logistics
The positions of trucks and ships can be
tracked via the cloud in order to economically coordinate capacities, routes, and
deadlines. In addition, permanent communications provide an advantage in
monitoring special conditions for freight,
e.g., continuous cold chains.

COVER STORY | THE PROCESSING INDUSTRY GOES DIGITAL

»IN THE FUTURE, WE CAN
LOCATE THE INTERFACES
BETWEEN IT AND PRODUCTION
DEVICES ANYWHERE«
Interview with Dr. Tobias Voigt, co-founder of the Weihenstephaner Standards at the Department
for Food Packaging Technology at the Technical University in Munich.
Market demands are becoming more specialized, requiring increasing flexibility from companies in the processing industry. To be able to react to the market, production must be quickly convertible, and in the best case is
controlled by manufacturer-independent systems. In addition, the relevant data must be constantly available in
order to be evaluated and used in a targeted way. Dr. Tobias Voigt explained in an interview with us how uniform
standards help to structure processes and communication, and which challenges need to be mastered.

Herr Dr. Voigt, adaptable production is an
important topic, particularly in the processing
industry. How does this look, specifically in the
area of food production and packaging?
Industrial food production and packaging occurs
in large amounts and uses high performance
systems. However, the variety of items has
expanded greatly in the last few years, and continues to do so even more rapidly. This requires
smaller batch sizes and higher levels of flexibility at packaging systems. To be able to continue
to economically produce despite the increase in
the necessary conversions and retrofitting processes, automation and networking of various
departments and subsystems are increasingly
required.
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What exactly is covered by the
Weihenstephaner Standards?
The Weihenstephaner Standards (WS) specify
communication between food production and
packaging machines and higher level IT systems.
If a food producer or packer wants to comprehensively monitor production, the production devices
must provide the data relevant for this. In addition, the machines and production IT must speak
the same language. Therefore, the Weihenstephaner Standards precisely define the data, in content
and format, that machines must provide for
efficiency monitoring to ensure quality assurance
or internal traceability. They also define how the
communication should be carried out technically,
and how the data can be evaluated.
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Dr.-Ing. Tobias Voigt studies Brewing and Beverage Technology at the Technical University of
Munich, and holds a professorial chair specializing
in brewery systems and food packaging technology. He subsequently established a research group
related to his successor chair for food packaging

technology, which studies filling and packaging
technologies, sustainable industrial food production, and IT support for these areas. Beginning
in January 2013, he also became the CEO of the
Industry Association for Food Technology and
Packaging (IVLV).

The Weihenstephaner Standards originated
from a research project more than 15 years
ago. Can you explain the developments
since then?

As a start, we initiated the "WS Brew" project
at the beginning of this year. In the "WS goes
OPC UA" initiative, we define precisely how WS
data can be transmitted more securely using the
increasingly established OPC-UA standard as
opposed to the encrypted WS protocol.

They were quickly adopted in the beverage filling
and also in the food packaging sectors. We have
continued to develop the standards based on
feedback from industry. In the meat industry
(WS Food), the resonance was more measured, because very few networks are involved here, or they
function only in proprietary islands. The next few
years will show us how WS Bake develops (baked
good sector, initiation of talks). The first new system projects incorporating the specifications from
WS Bake are already in design.
New challenges have developed from batch production in breweries and from cyber security.
WAGO DIRECTPROCESS | NO. 01 / 2017

Are the Weihenstephaner Standards limited
exclusively to Germany or is international
implementation also relevant for you?
It is quite clear that we have always thought internationally with regard to the Weihenstephaner
Standards. Specifications limited to Germany
could never be considered "Standard", and they
have already been incorporated by international
food and beverage companies, as well as many of
the equipment manufacturers serving the global
market. In the packaging sector, we are also
27
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Beverage/Food production, filling, and packaging
Source: Weihenstephaner Standards

working with the OMAC Packaging Workgroup,
which primarily affects the US. Our standard language for documents and definitions is English.
And, precisely to make the use and incorporation
as easy as possible for German mid-sized companies, the Weihenstephaner Standards will always
be published in German.
The Weihenstephaner Standards have, up until
now, been primarily used in the food and beverage industry. They have been differentiated
over time into systems like WS Bake, WS Food,
and WS Pack. What are the differences?
In the protocol (WS protocol) and the principle
approach, there are no distinctions. The diversification occurred specifically for the evaluation and
MES function descriptions necessary for respective
applications and the data points defined for this.
For example, WS Pack specifically includes data
profiles for beverage filling machines, while WS
Food includes those for vacuum filling machines.
However, they intersect with regard to foundational
data (e.g., machine states or production counters).
28

What specific advantages has the food
industry gained from the Weihenstephaner
Standards?
Food operations are under high cost pressures
and must function efficiently, sustainably,
flexibly, and with almost no losses. To achieve
this, they track their products precisely during
production. They have incorporated extended
IT systems with interfaces for production for
this purpose. If these interfaces have to be
individually adjusted to the different ‘languages’
and contents of the machines and systems from
different manufacturers, then this networking
would be complex and expensive. However, if
the meat processing operation specifies maintenance of the Weihenstephaner Standards during
design of new production systems, the availability of relevant data is ensured, the individual cost
of interface programming is reduced, and this
saves a substantial proportion of system implementation costs.
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Would it be theoretically possible to open the
Weihenstephaner Standards for other industries?
That is possible. We know that shoe polish and
face cream packaging firms and also pharmaceutical companies have aligned themselves with the
Weihenstephaner Standards. The foundational
data profiles can be used by them just as well.
However, this would require addition supplementation which is project specific.
Is there a specific level of automation that a
production must achieve in order to be able to
implement the Weihenstephaner Standards?
Theoretically, all Weihenstephaner data could be
recorded via a handheld input terminal and converted manually to IT specifications. However, the
Standards were not developed for this. Application
is really only logical if automated production devices are linked and most of the data is exchanged
online.
The advantages of standardization are often emphasized. Be honest: are there disadvantages?
The use of standards always includes disadvantages. There are compromises, which in the case
of the Weihenstephaner Standards were ‘negotiated’ with many industrial partners. Therefore,
they can never completely fulfill any individual's
desires. If you have enough time and money
available for a specific project, you would certainly
find better solutions in this individual case for
integrating production systems into an IT system
landscape.

In addition, competing vendors are often not
enthused about standards. Many companies also
earn money with company-specific solutions
during IT integration in the food branch, and
simultaneously tie their customers to them. For
them, a manufacturer neutral standard is disadvantageous, at least in the short term.
What further developments can you imagine
for the Weihenstephaner Standards – in particular in respect to Industry 4.0?
We are already working on an alternative to the
current WS protocol on the basis of WS OPC
UA with respect to the increasing networking
via the ‘open’ Internet and possible IT system
applications in the cloud. In addition to cyber
security mechanisms (encryption, authorization
protection, etc.), we are focusing less on the
classic automation pyramid for future information
models and communication architectures. In the
future, we can locate the interfaces between IT
and production devices anywhere, e.g., in sensor
electronics, a PLC, an IPC, a control system, or a
mobile operating device. Uniform interface definitions and, most importantly, identical semantics
for data contents, are gaining increasing importance. It will therefore make sense to continue to
develop the Weihenstephaner Standards as IoT
interfaces for the food industry. The "RoboFill"
research project is the beginning of multi-agent
based, and thus completely visualized, control of
a product directed beverage filling process.
Dr. Voigt, thank you for the conversation.

How it all began …
The basis for the Weihenstephaner Standards
was a research project for breweries that
started in 1999. Challenges for data detection
systems in the beverage filling sector were
defined at that time in a "standard specifications document." These found increasing levels
of use in the next few years in the beverage
industry. Filling operations, mechanical engineering firms and also IT system consultants
understood the desire for additional stan-

dardization. Between 2003 and 2005, the team
around Dr. Voigt precisely defined evaluation
functions and IT machine interfaces for the
Standard. This provided the foundation for the
WS Pack definitions for packaging machines,
which have been available since 2007. In 2010,
comparable definitions were defined for sausage manufacturing (WS Food) and in 2015 for
baked goods (WS Bake).
29
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Digital MTConnect interface for PFC100 Controllers allows networking of machines
using the license-free, open-source standard.

DIGITAL AND INDEPENDENT
WITH MTCONNECT
The digital transition requires increased networking between different components, machines, production facilities,
and even companies. Gradually, manufacturers are equipping their machines to exchange information. Yet many
machines that are currently used in the processing industry still function as closed units. At most, the machines have
access to sensors for detecting temperatures, setpoints, and cycle times. However, they do not have the ability to
forward these valuable data. Thus, digitalization could already end at the machine level.

Which conflicts with the basic
concepts of Industry 4.0. In quick
summation: Industry 4.0 refers to
the collection and use of data to
make processes more efficient, to
produce with maximum efficiency,
and to leverage these to create
competitive advantages. This means
that Industry 4.0 can only function
if all of the relevant information is
available at the right time. The ability
to monitor, adjust, and control every
aspect of a manufacturing area in
realtime thus becomes increasingly
important. Machines must be able
to communicate among themselves
and with higher level systems. For
this reason, approaches that strive
for a common communication standard are becoming more common.
30

The History of the Common
Machine Language

application to monitor it. However,
if multiple machines are present in
a manufacturing area, and a specific
application is required for each individual machine, then developing
all of them can be extremely labor
intensive. In addition, each application would require individual maintenance and documentation. Is there
an easier solution for detecting and
processing data for different machine types in order to implement
the concepts of Industry 4.0?
A universal, standardized machine
language?

Although the vision of a uniform
machine language sounds easy and
logical, there have been only a few
conventional approaches to a solution. However, they are often difficult
and expensive to implement. For
example, if a machine already has a
modern controller, the software can
be modified so that important data
can be sent over a network. However, the controller software must still
be programmed by software professionals, which sounds expensive and
time-consuming – because it is.

Solutions on the Market

Another approach is to fit each
machine with a individually-designed

One single machine language has
never actually existed. In Germany
WAGO DIRECTPROCESS | NO. 01 / 2017

and Europe, companies often rely
on OPC UA as the conventional
M2M communication protocol in
industrial production for those cases
where it is important to detect data
from different machine types and to
convert the data to information. In
North America, another, very interesting standard has been used for
a good ten years: MTConnect. The
groundwork for the project was laid
in 2006 at the annual meeting of the
Association for Manufacturing Technology (AMT is the US organization
comparable to the German VDMA).
At that time, the basic problem in
industrial production remained that
there was no uniform language
between tool machines and the
other systems in the production
line. The first standard for recording
all machine data to a superordinate
company level was created in 2008,
MTConnect 1.0. The "MTConnect
Institute" was founded the following
year, which was dedicated to the development of the standard language.
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Detecting, Translating, and
Displaying with Few Expenses

remote monitoring of the machine's
status and activity.

Monitoring machines can uncover
and report a number of problems
before expensive failures occur.
Monitoring provides specific numbers about the cycle times, and also
supports planning and logistics.
This is where MTConnect comes in:
by allowing companies to visualize
work flows in manufacturing areas,
which further enables them to optimize processes, uncover savings
potentials, and take necessary
actions based on the information
they obtain.

The MTConnect Standard consists
of three components: an adapter, an
agent, and an application. The adapter records machine data, standardizes it, and transfers it to the agent.
The agent follows a prescribed XML
method that organizes the data in
a standard format, no matter what
type of machine is being monitored.
The agent buffers the data and then
forwards it to the application on request. The application subsequently
stores the data in a database and
can display it in a way humans can
understand. Theoretically, the adapter and agent can also be operated
separately from one another in an
‘agent only’ solution. Diagrams or
tables are used to present the output
data from the machines in a way that
is easier for the users to understand.

The open-source, royalty free standard leverages proven internet
protocols to transform data from
manufacturing equipment into a
standardized format. In principle, the
data obtained from the machines is
provided to an application, which in
turn translates the data into legible
metrics, which ultimately enable
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Digital Interface for Seamless
Communication
MTConnect can thus be viewed as a
universal, digital interface. Because
it is based on a simple ETHERNET
standard, it can be easily integrated
into existing machines without interrupting the manufacturing process.
This solution provides a license-free,
open-source standard, which records data information that it can, in
turn, forward to an analysis software.
MTConnect can be integrated
in factories as an interface and
connects the data collector to the
application, connects this in turn to
an HTML website, and subsequently
displays the efficiency of this facility
in comparison to others. By using
this simple concept, companies with
complex machines and processes
can easily digitize their manufacturing environment.

WAGO PFC100 Controllers
Now Include MTConnect
Many machines are not designed for
a direct connection to MTConnect
adapters and agents. Therefore,
WAGO has developed a digital inter-

face for its PFC100 controller that
enables a seamless transformation
into a digital manufacturing area.
This comprehensive digital interface
commands an industrial PFC100
input system, in which MTConnect
adapters and agents are already integrated. Physically, it appears in the
form of an SD card, which is simply
inserted into the slot provided for it
on the PFC100. No programming is
required. Machine data, like signal
columns, energy consumption, motor speeds, or the like, can be called
up easily. The inputs are con-figured via the web browser and are
analyzed in real time. A software
application, which can convert the
data into comprehensible diagrams
or tables, is the sole additional
requirement. Based on the visualized
data, companies can monitor, track,
and evaluate the total efficiency
of their manufacturing area, and
ultimately improve their economic
results. MTConnect is purely a
read-only standard. This means
that information is collected and
transported to a control level where
it is evaluated. However, the control
level does not send any information
to individual machines. Unlike OPC

UA, MTConnect does not satisfy any
defined IT security regulations. This
offers both advantages and also
negative aspects. However, by using
the PFC100 controller, the gaps
can be easily and securely closed,
because the controller already encrypts all data from the production
area and transports it to the control
level via a secure OpenVPN or IPsec
connection.
Thus, the MTConnect Standard and
a digital interface for the WAGO
PFC100 provide an interesting solution for companies that are active in
the North American market. WAGO
currently supports the MTConnect
Standard 1.3.
TEXT BENJAMIN BÖHM AND JULIA GROBE | WAGO
PHOTO WAGO

WAGO relies on MTConnect,
particularly for the US
market.
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TECHNOLOGIES | WAGO PFC200 CONTROLLER ADDS PROFIBUS-DP MASTER INTERFACE VARIANT

WAGO PFC200 CONTROLLER ADDS
PROFIBUS-DP MASTER INTERFACE VARIANT
This new controller expands the application scope of the WAGO-I/O-SYSTEM.

The PFC200 controller family from WAGO has now
been enhanced with a new PROFIBUS controller
with DP Master interface. It thereby ensures fast
communication with sensors and actuators in
the most varied of machines and systems. From
now on, this compact controller can easily collect
and process data in industrial environments via
a PROFIBUS network with various subscribers.
In addition to the standard version, WAGO is also
introducing the PFC200 with PROFIBUS Master
interface, in a version designed for an extended
temperature range of -20 to 60°C. This makes
the controller tremendously flexible, particularly
in industrial machines as well as in areas with
higher requirements.

Simple Programming,
Secure Communication
The new PFC200 controller operates with the
Linux® realtime operating system and can be
programmed using the proven WAGO-I/O-PRO
configuration software based on CODESYS. GSD
files can be read in very easily using the integrated
PROFIBUS configurator. Sensitive production
data is optimally protected at the same time by
comprehensive security packages, such as SSL/
TLS 1.2, SSH, VPN, and a firewall.

Proven Controller with
Improved Hardware
The hardware for this tried and tested controller
has been completely revised and optimized.
The other controllers in the PFC200 family
still use the familiar ETHERNET and CAN
interfaces. The controller with the
PROFIBUS DP Master interface
also has a wide variety of approvals, allowing it to be used
for nearly all applications. Nearly all I/O modules are supported
by the typical 750 series local
bus. The WAGO I/O portfolio
currently offers more that 500
modules. In addition to digital
and analog I/O modules, it also
includes many special modules for logging and processing highly varying signals.

Application versatility: The PFC200 controller with PROFIBUS
DP Master interface from WAGO.
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Interpreter between modules and the process control system

NAMUR MTP CLEANS
UP VISUALIZATION
In the spring of 2015, the NAMUR interest group
decided to adopt WAGO’s DIMA concept, including the core of this method – the so-called MTP,
and to further develop them, together with ZVEI
(German Electrical and Electronic Manufacturer's
Association). The results of the working group
were presented just in time for the last NAMUR
meeting in November 2016: a manufacturer-independent control image description.

module operator. These libraries are then supplemented with semantic meanings for the individual
control elements. In addition, the working group,
made up of members from NAMUR and ZVEI, identified a set of elements that were necessary for
operating and monitoring modules, and specified
which elements (valve, drive, measuring point, etc.)
had to be supplied with what information (setpoint,
actual value, replacement value, etc.).

A user-friendly human-machine interface (HMI) is
the basic prerequisite for economical operation of
any system. However, because module manufacturers use different software tools when programming their system modules, the system operator
often receives a jumble of module-specific control
images for visualizing the entire system. The goal
of the MTP (Module Type Package) is to guarantee
a uniform display of operating elements, which
extends beyond the individual modules, during
the integration of system modules from different
manufacturers. Because the control images must
be formed in a neutral description format, the MTP
uses a role-based description of the individual operating elements based on libraries. Libraries are
used both during the generation of the control images by the module manufacturer, and also by the
operating and monitoring system employed by the

Generation of the MTP, using the e!COCKPIT
software tool from WAGO, and how these are
uploaded into different control systems from ABB,
Siemens, and Yokogawa, were demonstrated at
last year's NAMUR general meeting. This demonstrated again the advantage of the DIMA approach
from WAGO, which consists in neutrality with
regard to a single manufacturer.
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After uploading the MTPs, the control image
generated in e!COCKPIT was displayed differently
in the Siemens control system as compared to
that of ABB. This adaptation to the specific target
system ensures that control images from different
modules retain the known look and feel of the
operating system used.
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DIMA – HMI Design

In the HMI design in DIMA,
uniform operation and observation are carried out regardless of the source system of
the module manufacturer.
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Description Using AutomationML
To describe the control images, the working
group decided on "AutomationML" the XMLbased description language. This metamodel is
specified in IEC 62714 and is composed from the
CAEX (Computer Aided Engineering Exchange),
PLCopen XML, and Collada modules. Only the
CAEX portion was used for the control image
description. Each control image consists of an
AML file, which is referenced in the manifest of
the MTP.
The root element (elements are designated as
internal elements in AML) contains information
about the control image itself, for example, the
resolution of the control image in the source
system. The levels below the root element
symbolize the elements on the control image,
thus the valves, motors, and pipelines. However,
additional information is required in order for this
description of a control image to be uploaded into
a target system.
• The meaning of the element: what is displayed?
For example: a valve.
• The location information; where is the element
located on the control image?
For example: x = 180, y = 803.
• The size information; how large is the element?
For example: x = 13, y = 24.
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C

Control

HMI

By using this supplemental information, the target
system is able to place its own library element in
the defined location using the corresponding size.
Up to this point, the control image is only statically displayed, and thus without the ability to
access sensors and actuators in the module.
To enable this, the elements located on the
control image have to be connected to variables.
Depending on the selected communication technology, the variables are removed from the MTP
and provided to the data repository of the target
system. If OPC UA is selected as the communication protocol, then multiple POC nodes (valve
= 20 variables) are provided per element. Then,
because the information about the meaning of
the variables (for example, setpoint value or actual value) is required for correct processing, this
information must also be recorded in the MTP.
In addition to location information, the information about the connection of control image
elements is also modeled in the MTP. This is
useful if the
resolution varies a lot between the source
and target systems, and the individual control
image elements must be greatly extended or
compressed. A good display of the control image
elements can then only be achieved when the elements are newly arranged on the control image.
If the connections between operating elements
WAGO DIRECTPROCESS | NO. 01 / 2017

are not taken into consideration at this point,
a flange, for example, may be quickly removed
from a container, and thus a control image is
generated that deviates from the physical reality.
The effects of the operating error thus generated
can be fatal.
The information that must be modelled in the
MTP using an average control image (20 elements) can quickly reach ten-thousand lines.

Master of Control Images
By providing the specification of the MTP aspect
of visualization/HMI, the working group from
NAMUR and ZVEI worked through the challenges
associated with the control image description
and the demands on the assigned variables in
the MTP. Maintaining the specification is now the
user's responsibility. WAGO developed a library
so that these comprehensive and buggy processes, that of creating a programming code and
maintaining all specifications, do not overwhelm
the user or creator of the module software. This

library provides a function block, according to IEC
61131, and an associated control image element.
By using this library, the programming code for
the module can be developed at the equipment
level, without having to omit typical functionalities,
like locking or alarm management, for example.
Another great advantage of this library is the OPC
UA configuration, which is already provided in the
function blocks. With a single click of the mouse
in the e!COCKPIT software tool, all variables that
are necessary to communicate with the control
level (numbering in multiple hundreds) are loaded
in a standardized way into the OPC UA server of
the PLC. The additional expense, which results
from communication that conforms to DIMA and
uses the MTP, can thus be significantly minimized.
Users do not need to leave their known software
environments. WAGO's own library is currently in
the testing stage, and is being used in multiple
industrial pilot projects where it will be further
improved.
TEXT THOMAS HOLM | WAGO
PHOTO WAGO
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Module
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Cross-System HMI Library
Role

NA_Temp01

Description

Temperature

Parameter
Name

351-41-01

Setpoint value

351-41-03

Actual value

Measurement range

NA_Pump01

Pump faceplate
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Reference

(DIN IEC 60050-351)

Name
…

351-41-02
451-48-11

351-41-01
…

Role-based library concept
for HMI integration: a
minimum set of elements
specifies which elements
must be provided with which
information.
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The DIMA concept for modular automation wins
over jury of experts and industry specialists.

WAGO WINS "INDUSTRIE 4.0
INNOVATION AWARD"
With DIMA (Decentralized Intelligence for Modular Applications),
WAGO has developed a concept
that supports the highly adaptable
production processes required by
Industry 4.0. For its revolutionary
approach, WAGO was recognized as
an industry leader with the "Industrie 4.0 Innovation Award" bestowed
by the VDE (German Association for
Electrical, Electronic & Information
Technologies) publishing house
in cooperation with ZVEI (German
Electrical and Electronic Manufacturer’s Association).
"Due to globalization and customization, products have to be
developed and manufactured
more quickly. Today’s production
systems are, however, limited in
their ability to handle this type of
manufacturing. What is needed
are production systems that are
dynamically adaptable. They can
be implemented using modular
production systems; however,

this also requires modular automation. Yet up until now, there has
not been any manufacturer-independent solution. The automation
system had to be individually and
manually programmed. With DIMA,
we show how easily modular systems can be automated without
extensive effort," explains Ulrich
Hempen, Head of Market Management Industry & Process at WAGO.
A five-man expert jury consisting
of Angelo Bindi (Deputy Director
Industrial Engineering, Continental
Teves), Gunther Koschnick, (Managing Director of the Automation
Association, ZVEI), Dr.-Ing. Olaf
Sauer (Deputy Institute Director,
Fraunhofer IOSB), Prof. Dr. Dr. h.c.
Detlef Zühlke (Scientific Director
and Head of Innovative Factory
Systems, DFKI), and Ronald Heinze,
(Verlagsjournalter, VDE VERLAG)
selected DIMA as one of the 10
top products out of almost 50
submissions. This was followed by

a nationwide online voting session
sponsored by the VDE publishing
house, in which WAGO’s DIMA concept received the most votes.
"User and manufacturer response to
our concept has been very positive.
The fact that we came out on top in
this high-caliber competition with
DIMA is further proof that we are on
the right path toward Industry 4.0
with our modular, open automation
approach," emphasizes Ulrich Hempen. The "Industrie 4.0 Innovation
Award" is not the first award that
this concept has received. DIMA has
already won the "Achema Innovation
Award" from the industrial magazine
Process, and the "atp award" from
the "atp edition" publication. It has
also recently won internationally, receiving the "Food Processing Award"
from the British food and beverage
industry.
TEXT TINA NOLTING  ׀WAGO
PHOTO WAGO

Ulrich Hempen, Thomas Holm,
and Sven Hohorst (WAGO)
accept the award from Ronald
Heinze (Chief Editor at VDEVerlag). (pictured left to right)

TECHNOLOGIES | NEW DUO FOR HAZARDOUS AREAS

NEW DUO FOR
HAZARDOUS AREAS
WAGO adds two new intrinsically safe I/O modules to its portfolio for connecting sensors and
actuators in hazardous locations. WAGO's new 4-Channel 24 VDC Valve Ex i Digital Output Module and 4-Channel 0/4 … 20 mA Ex i Analog Input Module control various types of valves and
economically record 0 … 20 mA, 4 … 20 mA and 3.6 … 21 mA standard signals per NAMUR NE43.
4-Channel Digital Output Module
with More Channels and Higher
Output Current
WAGO's 24 VDC Valve Ex i 4-Channel Digital
Output Module (750-539) controls both valves
and valve terminals from various manufacturers
(e.g., Bosch, SMC, Festo, Norgren) in Zones 1/21
and 0/20. This special I/O module version permits
a higher output current of about 50 mA, while
providing twice the number of channels.

Both modules are ATEX- and IECEx-certified,
making them ready to connect sensors/actuators
in hazardous areas of Zones 1/21 and 0/20. Diagnostics are performed channel-by-channel (e.g.,
short circuit, wire break or out-of-measurement
range). Furthermore, the modules' compact design
saves space in the control cabinet. WAGO's two
new Ex modules are in stock and ready to ship.

The 4-Channel Analog Input Module
Offers New Potentials
WAGO's 750-486 4-Channel Analog Input Module
allows transmitter signals to be recorded for the
following measurement ranges: 0 … 20 mA and 4
… 20 mA, as well as 3.6 … 21 mA (NAMUR NE43).
The four channels can be individually parameterized and offer tremendous flexibility for new
applications in the process industry, marine sector
or in process engineering.

The two new modules from WAGO are suited
for numerous applications in hazardous areas.
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Aircraft fueling with automation from WAGO

WELL EQUIPPED FOR
HAZARDOUS AREAS

Tankers at airports around the world have to
bring their A game every day. Closely times
flight schedules and strict safety regulations determine the everyday workload for vehicles and
drivers. The Brazilian firm Rucker specializes in
the equipping of airplane tanker trucks, and just
completed a large project for Infraero, Brazil's
national airline.
At most large airports, passenger and cargo
planes are supplied using underground jet fuel
pipelines. An Airbus A380 can, for example, take
on up to 310,000 liters of fuel, while an average
tanker truck can only hold 40,000 liters. Fueling
from tankers would obviously take a long time,
which is why airports employ so-called hydrant
dispensing trucks. They pump the jet fuel from
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the pipelines to the planes. In addition to enormous savings in time, this method also reduces
the risks associated with mobile jet fuel tanks. It
looks easy when the specially-trained airplane
fuelers expertly connect hoses and control
the fueling using remote control; however, this
simplicity cloaks a complex technical system.
Among other functions, the tankers remove the
fuel from the underground pipelines, which are
pressurized to 10 bar, and reduce the pressure
to 3.5 bar. If the pressure is too high, then the
tanks in the wings of the plane could be damaged. Hydrant dispensing tankers can start,
monitor, and end the entire fueling process.
Rucker provides the automation and regulation
technology for these demanding applications.
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Converting to PLCs and Spring Pressure
Connection Technology

Rucker provides complex
systems for fueling airplanes.

Over the course of modernizing their tanker fleet,
the Brazilian airline Infraero entrusted Rucker with
the design and implementation of a solution for
monitoring the operating logic. The controllers
were to be equipped with a PLC and I/O modules
for signal detection, and installed in a control
cabinet in the cab of the tankers. The engineers
at Rucker had wanted to convert the old tanker
systems from relay controls to PLC technology
for a long time. "A first attempt was implemented
using screw systems; however, that did not lead
to satisfying results. The dynamics in the tankers
were problematic due to the constant movement
and changes in the surrounding temperatures.
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Vehicles would simply halt due to faulty contacts,
which made the whole system unreliable," reports
Rafael Mendes, CEO of Rucker.
To solve the current problems, Rucker relied on
spring clamping connection technology from
Planen Automação, a WAGO sales partner based
in São Paulo, to provide a complete solution based
on controllers and I/O modules for hazardous
areas. These could be installed, together with
standard I/O modules, on one bus, which made the
previous requirement of intrinsic barriers superfluous. The concept was specifically adapted to the
increased demands for use at airports, in particular interactions with hazardous atmospheres. The
greatest obstacle, however, lay in certifying the
components.

Hydrant dispensing trucks,
equipped by Rucker: there
are currently 39 of these
vehicles in use at Brazilian
airports.

Certification According to
Brazilian Standards
Infraero required that the certification for hazardous zones be carried out by the National Institute

of Metrology, Standardization, and Industrial
Quality, INMETRO. Planen Automação initiated the
processes necessary to obtain the national certification from the TÜV certification association in
Brazil. An approval procedure for the aggregate
products was also be launched in connection with
this. Support was provided by WAGO Minden, by
specialists in these types of certification processes.
After the formalities were finally concluded,
project implementation could begin. Rucker was
able to reduce the size of the control cabinet
due to the intrinsically safe Ex-i modules, which
share the same software for programming and
communication as other modules. Prior to the
WAGO solution, the company mounted the Ex-i
barrier separately from the controllers, which
required one software package for programing
the barrier, and another for the controllers. The
compact modules enable optimal arrangement
in the control cabinet, leading to easier assembly
and better transparency. Since the modules have
spring clamping connections, the assembly was

both faster, and the connections are more reliable.
The easily accessible control communication via
ETHERNET cables is another advantage of the
current system. Previously, separate communication cables were required for the controllers and
Ex-i barrier.
The focus in the new systems is primarily on fast
and easy adjustments and optimizing of parameters, and the ability to add functions on site as per
customer request. In addition, the user-friendly
software and ETHERNET communication cable
improve technical support by adding remote support via the Internet.

Milestones for WAGO Products in Brazil
From four original tanker trucks that were
equipped with the WAGO kit in 2014, the fleet
has grown, from 14 in 2016 through 21 in 2015
to the current 39 WAGO-equipped vehicles. Each
system configuration includes a 750-881 PLC,
digital input/output cards for 24 V, and Ex-i digital
input/output modules. The package also includes
other modules and relays from WAGO. Rucker's
tankers now include almost 9,200 WAGO products
for connection, automation, interfaces, and identification. "Now we can rely on a failure-free system,
that can be maintained easily and even remotely
by our technicians, including software upgrades,"
states Mendes happily.
Since the implementation of the project for Rucker, WAGO remains among the few manufacturers
of controllers and I/O modules whose entire product portfolio is certified for hazardous zones by
INMETRO.

Standard I/O modules and
components for the Ex zone
were installed on one bus,
saving space in the
control cabinet.

TEXT RODRIGO RODRIGUES ǀ WAGO BRAZIL
PHOTO WAGO
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Machines that are used in coal
mining must comply with the
ATEX Directive2014/34/EU.

SAFE UNDERGROUND
Electricity is one possible ignition source that carries enormous risk in underground coal mining: even a small
spark can ignite an explosion. Machine manufacturers for underground use must therefore ensure that there are no
ignition risks in their systems. That is why Hazemag & EPR relies on controllers and other products from WAGO.
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Since the introduction of the EU Directives,
manufacturers of products intended for the European economic market are highly encouraged
to provide them with the CE marking and a corresponding declaration of compliance. The legal
requirement is found in Article 114 of the currently
valid European Treaty. For machines, that primarily
means that they have to satisfy Machinery
Directive 2006/42/EG.
If they are to be used underground in hazardous
areas, like coal mining, then they must additionally
satisfy the ATEX Directive 2014/34/EU.
WAGO DIRECTPROCESS | NO. 01 / 2017

This serves to prevent any potentially present
mine gas, like methane, from being ignited through
the use of this equipment. The manufacturers
must ensure that their equipment has no ignition
risks.
Hazemag & ERP, whose machines are used for
underground tunneling, thus equips their electrical
switching devices with intrinsically safe automation components from WAGO. These components
enable the automated control of the machine's
electrical systems, even in hazardous areas, while
satisfying the usual standards.
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»With WAGO,
we can save
space in
our control
cabinets.«

APPLICATIONS | SAFE UNDERGROUND

"The system suits our demands perfectly.
The Ex-i modules form an intrinsically safe
segment, which offers all of the advantages of
modern fieldbus technology when integrated
into a standard node."

Without safety measures like this, underground
mining would be impossible, because methane is
constantly being released. If the concentration of
the released gas passes the so-called lower explosion limit (LEL), then it becomes an explosion
hazard. If an ignition source is present, then a LEL
of five percent can cause a trigger explosion.
According to safety policies, at a concentration
of only one percent methane (which means in
the mine air according to miners), any monitored
electrical equipment must be deenergized. Specifically, the electronics in these machines must
be designed and implemented in a corresponding explosion-proof version.
Even Hazemag & ERP, located in Dülmen in
Westphalia, must undertake this task. Mining
equipment is a mainstay of the equipment manufacturer, in addition to machines for cement,
gravel, and recycling. At their headquarters in
Dülmen, they develop, design, manufacture, and
operate multifunction machines for underground
tunneling, among other activities; the subsidiary,
Hazemag Control Systems (HCS) builds the
necessary electrical switchgear units in Essen.
"When we deliver machinery for mining, then it
not only has to operate for years without any
failures, it also has to be Ex protected," Armin
Kaufmann, Head of Sales at HCS, clarifies the
challenges.
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In order to comply with these particular Directives,
the electrical components of the systems must
comply with the valid standards and regulations,
explains the expert. Which leads to automation
components from WAGO, which comply with the
"intrinsically safe" type of protection as per EN
60079-11. "This allows us to guarantee that no
ignition of potentially present explosive atmospheres can occur due to the control circuits in
the machine."
Hazemag Control Systems has international
approvals, like UL 508A, NFPA79, and CAN/CSA
C22.2 No.14, which allow the company to offer their
mining technology on the international market. The
Essen company also uses function modules from
the WAGO-I/O-SYSTEM 750, in the intrinsically safe
variant, to collect signals from actuators, sensors,
and valves from Zone 0/20 and 1/21 hazardous
areas, and to transmit the data in a simple and safe
way to the higher level machine control, which is
likewise implemented in the Ex-variant.
"The System suits our demands perfectly. The Ex-i
modules form an intrinsically safe segment, which
offers all of the advantages of modern fieldbus
technology when integrated into a standard node.
These include fieldbus independence, high flexibility, and durability. In addition, they also have all of
the international approvals that are relevant to our
work," states Kaufmann.
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Due to its small installation
size, the I/O System 750 can
save space when installed in
control cabinets.

The experts sees another important argument in
favor of WAGO: the small installation sizes for the
WAGO-I/O-SYSTEM 750, where up to 16 channels
can be accommodated in modules that are only
twelve millimeters wide. "Size is always important,
particularly underground. Control cabinets have
to be particularly compact because the available
space is limited. WAGO allows us to save space in
our control cabinets," explains Kaufmann.

More recently, mining around the world is in a
difficult position: the breakthrough of renewable
energies in China, the crisis in Ukraine, the Russian
embargo all add up to circumstances that cause
economic headaches for producers and exporters
of mining equipment. However, Kaufmann views
the future optimistically; in the meantime, circumstances affecting this sector will surely calm down.
In the near future, Hazemag is delivering tunneling
machines to Kazakhstan, Russia, and Turkey, with
WAGO on board.
TEXT KAY MILLER ǀ WAGO
PHOTO HAZEMAG
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TECHNOLOGIES | MEASUREMENT SYSTEM WITH ADDED VALUE

Energy Data Management

MEASUREMENT SYSTEM
WITH ADDED VALUE
The new "WAGO Energy Data Management" system easily records and manages energy data without any programming and can be upgraded at any time.

In addition to energy-specific
values, many other variables
can be recorded using the
new WAGO solution (e.g.,
current, gas, heat, water,
compressed air and temperature). All settings for data
recording and processing are
performed via graphic user
interface – no programming
required.

TECHNOLOGIES | MEASUREMENT SYSTEM WITH ADDED VALUE

The industry-proven PFC200
Controller and the WAGOI/O-SYSTEM 750 hardware
make the system incredibly
modular and readily adaptable to any corporation’s
requirements.

DI/
DO

Corporations are increasingly scrutinizing the
efficiency of their buildings and equipment. On
the one hand, legal regulations require this; on the
other, potential savings, which could ultimately
bring decisive competitive advantages, also appear
enticing. However, the level of potential savings
can only be determined once all types of energy
and their consumers are systematically recorded
and the data are viewed in the appropriate context.
The foundation for all of this is, obviously, a good
measurement system.
Practically speaking, however, this has often
proven quite difficult. Because in order to construct
transparency across energy types, the different
measurement data have to be combined into a single system. The measurement solution usually has
to be tailored to the situation, and is also extremely
complex. In addition to defining the individual
measurement points, selecting suitable measuring
devices, counters and sensors, and then installing
them, the programming of the measurement system is probably the most complex and time consuming, which leads to high costs. Then, when the
measurement system finally runs, it quickly collects
mountains of data, which then have to be dealt with.
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A
Management" system. Combining preconfigured
hardware and user-friendly software into one
package, WAGO's measurement system can be
readily integrated into both systems and building
technologies. The distinctive feature: in addition to
energy-specific values, like electrical currents or
voltages, many other measurement values can also
be recorded that are relevant for industrial and process technologies or for building applications. For
example, current, gas, heat, water, compressed air
and temperature can be measured in one system,
providing a comprehensive view into a company's
energy flows and production processes.
The industry-proven PFC200 Controller and the
WAGO-I/O-SYSTEM 750 hardware make the system incredibly modular and readily adaptable to
any corporation’s requirements. For recording device- and process-specific consumption, a number of I/O modules are connected in series to the
controllers, including, for example: 3-phase power
measurement modules for energy consumption
measurements, pulse counters, interfaces for linking M-bus counters and for radio-based EnOcean
sensors, as well as numerous other modules for
recording analog and digital current and voltage
signals.

Modular Collection of Energy
and Process Data

Modern Software

A suitable measurement system must satisfy three
criteria: it must be easy to integrate into the system,
operate at very low cost, and it must ensure simple
processing of the data it collects. This is exactly the
solution offered by the new "WAGO Energy Data

The system’s standard software application makes
the powerful "WAGO Energy Data Management" incredibly easy to use. Preloaded onto the controller,
this software automatically detects connected I/O
modules at start up. The inputs for data recording
WAGO DIRECTPROCESS | NO. 01 / 2017

are adjusted via simple parameterization. All
settings, for commissioning and during operation,
can be performed with the click of a mouse. No
programming is required. Since the graphic user
interface can be accessed via HTTPS and standard
browser, there is no need for local software installation. The web visualization takes all complications
out of configuring the energy monitoring system.
Forwarding data to higher-level energy management software is performed via Modbus TCP/IP or
as a CSV file via FTPS. In addition, it is possible to
save the history on an SD card. WAGO’s flexible
solution was engineered for adapting to existing
infrastructures and management systems, giving
companies with extant energy management a
greater overview of their measuring points in a
simple way.

Visualization is Included
Different evaluations can be generated using
the integrated visualization tool, which provides
various types of diagrams and representations for
visualizing the data. Companies can thus generate
load curves that are synchronized to their power
supplier, or determine which consumers are responsible for peak loads via second-by-second
display. In addition, the energy use can be observed
as a function of specific process adaptations, for
example, to determine how much energy would be
saved by using variable speed motors, new lighting
means, or by reducing leaks in the compressed air
system. The "WAGO Energy Data Management"
system is also ideal for any corporation just starting
energy monitoring or wishing to work without a
higher-level energy management software.

High Savings Potential for Industry
Energy monitoring is worth it, primarily for industrial companies, as can be seen by looking at the
numbers. According to the energy efficiency sector
monitoring of the German Industry Initiative for
Energy Efficiency (DENEFF), German industry consumed a total of 2508 petajoules in 2014. That is
just under one-third of the entire energy consumption of the country. Almost 65% of that was used to
generate process heat. According to the German
Energy Agency (DENA), approximately 15% of that
energy could have been saved. The proportion of
electrical energy used for process heating is rather

marginal; however, electricity is gaining significant
importance in the industrial energy mix. Today,
industrial operations consume almost half, that is
around 45%, of the electrical energy consumed
in Germany. The Federal Environmental Agency
estimates the savings potential in this case to be
around 20%. These statistics make it clear: successfully transitioning to greater energy efficiency
depends heavily on industry.
In order to achieve greater energy efficiency, companies in Germany have been obligated, starting in
2015, to carry out regular energy audits or to introduce energy management. The new WAGO Energy
Data Management offers an optimal foundation
for both. In order that measurement results are
ultimately meaningful, however, companies must
consider them in the context of so-called energy
performance indicators (EnPIs), as well as other
relevant operational data. The individual evaluation
provides new information in each phase of the
energy management regarding savings potentials
in the company.
TEXT LUKAS DÖKEL | WAGO
PHOTO WAGO

Advantages of
WAGO's Energy Data Management System:
• Modular recording of energy and process data
• Easy parameterization of inputs using
web visualization – no programming needed
• Connect existing sensors to the
WAGO-I/O-SYSTEM
• Integrated visualization
• Evaluate energy data and create efficiency plans
• KPI Building to Satisfy DIN EN ISO 50001

Green light for savings: If the
machines at Klingele do not
rotate correctly due to a fault,
then the efficiency lamp at the
company switches to red.

Energy and process management with WAGO

A CARDBOARD FACTORY
AS A TEST LAB
From the skylight controls to the process analytics – the Klingele paper manufacturer constantly detects savings
potentials at its facilities. WAGO controllers continuously record all relevant building and production data, which
can then be transparently visualized and easily evaluated using specialized software. The measures have paid off: by
optimizing building technology, production, and warehousing conditions, Klingele has reduced energy costs
and increased product quality.
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APPLICATIONS | A CARDBOARD FACTORY AS A TEST LAB

The Klingele Group produces cardboard in Delmenhorst, which it then processes into finished
carton solutions for large online shipping companies, among others. This facility has continuously
grown since its founding in 1955, and currently
covers 44,000 square meters of building space,
or approximately six football fields. Each year, the
220 employees produce up to 140 million square
meters of corrugated paper in different strengths
and paper qualities. A satellite image shows
clearly that the company is not located off in some
green fields, but is directly adjacent to residential
streets and houses. At the same time that the
paper factory was expanding, the residential areas
were encroaching. And since both have now run
into each other, Klingele has had to consider how
to limit its noise emissions, particularly at night
and on weekends. Closing the skylights in the roof
was simply the initial step toward a comprehensive
energy and process data management system.
"We have more than 20 skylights distributed
across the entire factory," explains Wilfried Rodehau. Instead of closing these manually every day,
which involved a lot of walking, Rodehau, a Master
Electrician and Head of Electrical Maintenance at
Klingele sought a solution, "that provided more
than a red light on an indicator board." If you're
going to invest, then do it sustainably, so that the
skylights can be operated and monitored from a
desk. "We have ETHERNET everywhere here. We
manage very will with it, and also want to use it for
office communication." The WAGO-I/O-SYSTEM
750 included the appropriate technology for
Rodehau's design plans. Integrating the CODESYS
software platform went smoothly, particularly
since WAGO supervised the installation and
provided technical support. Looking back, the
skylight controls were thus the seed that grew
into the idea of comprehensive monitoring of the
building and production technology, as Klingele
continues to record key figures in consumption
and processing from an increasing number of
systems. With this transparency, the company has
a clear path to energy optimization and savings in
both their buildings and in production.

Using an Available
Communication System
Klingele also included a pilot system for wastewater treatment in the energy data management
system. "In order for it to function well, we have to
constantly monitor the system," states Rodehau.
The problem lay in that the employees who monWAGO DIRECTPROCESS | NO. 01 / 2017

itor the system do not work in the area where it
is located. However, because there is a network
connection between the main production hall
and the adjacent building with the pilot system,
this communication strand provided a path for an
additional WAGO controller. The task for the I/O
system 750 consists in recording all key figures
necessary for operations monitoring and also
transmitting them to the control center via TCP/
IP. The modular structure of the system makes
it easy to pick out temperatures or speeds from
the machine control, or to link in other necessary
sensors. It does not matter what type of signal it
is, because WAGO has a suitable module in their
standard portfolio. "With a little work, we were able
to record measurement data and to visualize the
whole thing," summarizes the Master Electrician.

Role Model for Other Klingele Facilities
Because the systems that were incorporated in
succession in Delmenhorst have functioned so
well, other Klingele locations have also adopted
this form for recording energy and process data.
For Rodehau, who also serves as the Energy
Manager at Delmenhorst in addition to his maintenance activities, bringing the key figures from
the building technology and production machines
under the **microscope has led to valuable
predictions about productivity at the factory. "We
also use the technology for fault analysis in conjunction with quality assurance and traceability."
Due to measurement data recording and storage,
it is possible to retrace production circumstances
even months later, which can be helpful when
analyzing the reasons for a complaint, for example.
Therefore, Rodehau is of the opinion that energy
management, resource efficiency, and quality management should never be considered separately.
The network, with its more than 20 WAGO controllers, currently provides consumption, processing,
and status data, which can be used in multiple
ways. Thus, for example, the continuous temperature control in the warehouse saves energy,
while the constant temperature also improves
the quality of the completed cardboard stacks or
paper rolls stored there. This aspect became quite
clear in the sheet warehouse. "We wondered why
corrugated paper that was stored flat would begin
to curl at certain locations in the warehouse," reminisces Rodehau. The team began to search for
clues, because the curved sheets were difficult to
process, and complaints were inevitable. Ultimately, the temperature measurements showed that
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Well stored: Klingele improved the air conditioning in
the warehouse, and ultimately
the quality of their products,
with the aid of WAGO energy
management.

detrimental solar incidence in a narrowly defined
area of the warehouse led to to temperatures that
were up to 15 degrees above average. Once this
was known, the measure to alleviate it was both
fast and easily accomplished: a protective coating
was applied to those window panes.
In order to provide insights into the optimization
potential lying behind the recorded measurement
data, the Klingele paper factory reports the results
in a graphic visualization. Just like a speedometer,
the displays have a red area to indicate that
something is not working correctly. For the Head
of Electrical Maintenance, a good display provides
the basis for every employee to quickly understand the targets, strategies, and results, which
in this case are backed up with hard numbers in
the euros represented by the savings. This is why
it is so important to him that the WAGO interface
provides the measurement data to the entire company network using TCP/IP.

50001: Energy Management as a System
"When we incorporate something, then we prefer
to use the technology to its fullest extent," Rodehau summarizes his motivations for the gradual
increase in measured data recording. Additional
projects are already scheduled to gain the facility
its ISO 50001 certification. "Which means we continue to ask what we gain from this." Measurement
is not an end in itself, but a context for specific
measures. As a parallel, Klingele is training its staff
to be more conscious of the economical and responsible use of resources. "I already have the impression that our work will be positively received.
We are providing assistance so that people can be
better informed." He then compares the WAGOI/O-SYSTEM 750 to a magnifying glass that allows
him to exactly observe the processes and building
technologies. "We know what is happening, and
can also evaluate it from a firm foundation."
TEXT LUKAS DÖKEL | WAGO
PHOTO THORSTEN SIENK
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»When we
incorporate
something, then
we prefer to use
the technology
to its fullest
extent.«
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