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Jack of All Trades in the Smart Grid

Storage devices smooth the path for
renewable energies and eMobility.

Cloud Connectivity:
The distribution network becomes transparent.
Bundeswehr: Access granted into wind farms
Austria: Virtual power plant
stabilizes the grid.

Is this easy
in the cloud?

But of course!
That is the digital future!

www.wago.com/digital-future/en

EDITORIAL
MORE RELIANCE ON STORAGE
Dear Readers,
Let’s take a quick look at North Rhine-Westphalia:
the state has mobilized one billion euros for digitalization and also plans to promote new technologies,
primarily in the energy and mobility sectors. At the
same time, they plan to do away with fossil fuels
by 2050. Their coal and gas power plants will only
be brought on line when the solar arrays and wind
farms fail to produce enough electricity.
Everyone agrees that the need for flexibility
grows with the expansion of renewable energy
sources. However, why rely on fossil fuels as supplemental power providers? Storage units can
also balance out fluctuating renewable energy
generation. In addition, they do so in the same
decentralized way that the energy transformation has developed, without climate-damaging
emissions, and at reduced costs. This is due to
both the swift pace of development in batteries
and power-to-gas systems and to modern
controllers, which enable new possibilities for
communication and networking, which in turn
leads to more efficient and multiple uses of the
storage device.
Batteries are no longer merely used in combination with photovoltaics to increase solar energy
consumption by the homes or business that own
the solar array. They also stabilize the electrical
grid by accommodating excess power as industrial, local network, or large storage devices, or
when operated as a swarm. The reverse is also
true: batteries provide power for the short term
when sudden peak demands endanger gird
stability. Thus, they will be quite useful when
eVehicles become more common as additional
electrical consumers.

Power-to-X systems also provide effective options for flexibility. They convert excess power
to heat and into hydrogen and methane gasses.
These may be easily stored in existing heating
and natural gas networks, which often offer free
capacity, in contrast to the electrical grid.
WAGO Can Smooth the Path for Storage Devices
WAGO’s technology not only functions for the
secure and space-saving connection of batteries
and power-to-X systems; their telecontrollers are
also used as gateways for access to the energy
grid. Various sensors at the field level can be
connected to the Internet using these gateways,
and their data can additionally be accessible in
the cloud.
This issue of WAGO DIRECTENERGY provides
numerous application examples of how WAGO
technology can be used to link storage devices
in order to increase captive consumption of solar
energy and to relieve network loads. If you would
like to learn more about our technology, please
contact us.
Best regards,
Andreas Siegert
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If the expansion of solar and wind energy is to
continue unabated, then technology that actively
promotes flexibility will be necessary to balance
out the production fluctuations caused by weather.
Storage devices can take on this task, in that they
can accommodate excess current and discharge it
as needed. Batteries and power-to-X systems are
already used today in numerous projects, where
they profitably increase self-consumption of solar
energy on site and stabilize electrical networks.
They should become increasingly important for
smart grids, since modern controllers enable new
possibilities for communication and networking,
which in turn can lead to multiple uses of
storage devices.
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Digitization

HOW BLOCKCHAINS
BENEFIT THE
SMART GRID

The digital transaction technology could substantially simplify energy trading. This could
enable it to become a key technology for the
energy sector.
The energy transition requires communication:
between the individual actors and interest
groups; however, also from a technical point of
view: In order to get a grip on increasing levels
of decentralization and volatility in renewable
power production, the individual energy system
components must be networked to each other
across sectors. This is the prerequisite for the interactions that are necessary between producers
and consumers; between equipment, platforms,
and systems; between battery storage units and
heat pumps, eVehicles, and CHPs. However,
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how can the countless transactions be efficiently
controlled, documented, and calculated in such
closely-knit, yet finely divided energy system?
In commercial transactions of all types, a mediator generally participates, who brings the buyer
and seller together, assumes legal responsibilities, and deals with payments. This is commonly
the supplier in the energy sector. However, their
services come at a price – they can generate high
transaction costs. Therefore, many experts in the
energy sector are placing their hopes in a technology that has long been considered a plaything
for nerds: blockchains. Originally developed as
the technical foundation for the digital currency,
bitcoin, blockchains allow businesses to act without the involvement of a third party.
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Ideal Solution for the
Decentralized Energy Market?
How does this work? The blockchain stores the
data resulting from a transaction multiple times.
This takes place on decentralized, independent
computers, whose processing power is provided for participants in the blockchain – private
individuals, initiatives, or corporations. This
hardware structure can comprise hundreds or
even thousands of computers. If a new data set
is generated, then all of the computers update
the blockchain so that each of them holds all
transaction data at all times. If anyone wanted to
manipulate the data, they would have to hack into
numerous computers.

The technology behind
bitcoin could facilitate commercial transactions without
intermediary platforms.
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This makes the technology extremely secure.
In addition, the blockchain could significantly
reduce commercial expenses, as intermediaries
are eliminated. ‘Could’, because first the currently
high computing costs for validating data must be
reduced. It is, ultimately, not very efficient if each
individual computer has to check every single
transaction. However, experts are currently working on methods that should perform this many
times faster and much cheaper.
Compared with conventional, centrally organized
systems, blockchains guarantee a significantly
higher level of data security. “The blockchain
establishes trust between commercial partners,”
explains Tobias Federico, CEO for the consulting
firm, Energy Brainpool. At the same time, they
entail – at least potentially – only minimal transaction costs. “This makes them very interesting
for an energy market that is becoming less
centralized,” states Federico. Ultimately, the
energy market of the future is not going to be
dominated by today’s large power plants, which
trade in gigawatts or megawatts, but instead by
those that produce kilowatts, or even mere watts.
“Small, decentralized units produce and consume
very small amounts of electricity. The transactional system established for wholesale simply
does not function here. In contrast, blockchains
would be a very efficient solution for these
tasks,” explains Federico.
Blockchains could be used in a smart grid
everywhere that energy is bought or sold in the
smallest amounts, for example: at battery storage units, heat pumps, or industrial systems that
participate in the balancing energy market, or at
charging stations for eVehicles. Even household
devices could be efficiently linked to the smart
grid using blockchains. For example, it would be
possible to operate refrigerators so that they
support the network: equipped with internet
access and blockchain software, they could
autonomously draw electricity from photovoltaic
networks in the neighborhood, precisely when
they are supplying a lot of power.
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High Regulatory Hurdles
Models like this are still pipe dreams. “I do not
believe that blockchains will establish themselves quickly along a broad front. Before this
occurs, the costs for validating data must be
reduced,” explains Federico. In addition, the
current regulatory framework runs counter to the
use of blockchains in many sectors. For example,
individual households are currently prevented
from purchasing electricity for their consumers
directly from the producers. This is because
such transactions occur outside of the balancing
circuit, and thus off of the network operator’s
radar, which is legally not permissible. Therefore,
Federico sees the first applications as taking in
place in those areas that are not subject to these
regulations – for example, in the calculations for
network-stabilizing measures.
It is therefore not surprising that companies have
selected this particular area for collecting practical experience with the concept. For example,
the network operator TenneT and the battery
manufacturer Sonnen have begun a field test, in
which 6000 domestic battery storage units are
used to hold wind energy during network bottlenecks and also to supply the power downstream
of the choke point (Redispatch). The processes
are automatically invoiced using a blockchain,
which detects each individually stored and released kilowatt hour of each battery unit. Philipp
Schröder, the CEO of Sonnen, is convinced that,
“the future of energy production will consist of
millions of small, decentralized electrical sources,
prosumers, and consumers. Blockchain technology is the key to actually enabling the massive
and simultaneous exchange of data between
these actors.”
TEXT RALPH DIERMANN | ENERGY JOURNALIST
PHOTO GETTY IMAGES
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A PLUG-IN MAKES WAGO
CONTROLLERS IOT-READY
A simple MQTT software expansion converts every member
of the PFC family into an IoT controller with cloud connectivity.
Tracking data from energy networks
at every location in realtime and
providing in-depth analyses are
the essential prerequisites for the
implementation of intelligent networks. WAGO supports the energy
sector with a simple upgrade, that
converts PFC100 and PFC200
Controllers to IoT controllers. These
can then transmit data from the
field level to the cloud, where the
data are aggregated and provided
for analysis. Companies can use
the aggregated data for optimizing
network operations or to improve
operational planning in power plants
to generate real added value.

They also convert existing systems
to IoT compatibility, and thus ensure sustainability. The PFC family
thus forms the foundation for digitalization in the energy transition.

Flexible and
Designed for the Future
In just a few simple steps, both
WAGO PFC100 and PFC200 Controllers can be transformed into
an IoT device – through a firmware
expansion and programming an IEC
application with the corresponding
library. Status information such
as Run/Stop, connection status,
device information, and variables
defined in the IEC program can then
be transmitted to the cloud and
visualized. The customer can

decide whether the controller sends
the data to Microsoft Azure, Amazon
Web Services, or IBM Bluemix. Connections to third-party solutions will
also be feasible in the future due to
the standardized MQTT protocol.
Data is transmitted in JSON files
(JavaScript Object Notation), and
the link is encrypted using TLS.
The user can easily run the software
update in a Web browser using
WAGO’s Web-Based Management
(WBM) system. Libraries for CODESYS V2.3 and e!COCKPIT are also
included. The cloud connection
data is also configured using WBM.
The variables that will be transferred
to the cloud can be defined using
the IEC program – the programmer
is always in control.

MQTT

ETHERNET

PFC

PFC
Data can be securely transmitted
from the field level to the cloud via
the MQTT interface.
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Digitization

USING THE CLOUD FOR
IN-DEPTH ANALYSIS
10
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SWO Netz GmbH, an incorporation of the Osnabrück municipal works, is preparing for electrical
distribution in the future. They use a cloud system
so that they can follow the state of their distribution network in realtime. The company, which is
based in Lower-Saxony, uses WAGO technology
for managing and evaluating their data.
Utilities must currently prepare for the reality
that will exist 20 or 30 years in the future – a
task that SWO Netz GmbH also faces. Hand
wringing doesn’t help. SWO Netz, a wholly-owned
subsidiary of the Osnabrück municipal utility’s infrastructure provider, has embarked on a journey
into the future of power distribution – first with a
smart grid, to which they added a cloud system
that makes the measurement data multiply
usable. “For the first time, we are able to observe
WAGO DIRECTENERGY | No. 01 / 2018

the status of the network in realtime, and to
analyze it in detail,” says Project Manager
Christian Drecksträter.

The distribution network
is made fit for the future
in Osnabrück.

Keeping Network
Expansion Costs in Check
The measurement data originate in a small smart
grid, located in the Wüste district of Osnabrück.
SWO Netz operated an intelligent network here
as a pilot project from 2013 to 2016. “We wanted
to use modern technologies to explore how
we can manage the addition of decentralized
energy producers, like PV arrays*, and additional
consumers, like eVehicles, in the network. At the
same time, we wanted to keep network expansion costs in check,” explains Drecksträter.
The project encompassed 60 buildings including

* PV = photovoltaic
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“The potential for tracking load
data, etc., virtually in realtime
and for analyzing it in depth was
certainly enticing.”
125 apartments. One peculiarity is that seven PV
systems produce electricity in this small area.
Drecksträter explains, “A decisive criterion for
the selection was that the load profile had to be
transferable to the Osnabrück supply area at an
applicability of around 90%.” With only a few deviations, the load profile in the area matches the
German average, that is: electrical consumption
increases rapidly in the morning, stagnates at a
moderate level during the day, rises to another
peak in the evening, and then drops off overnight.
The data about consumer and producers, as well
as other relevant values, like active and reactive
power in the project area, are collected at a
local network station and five cable distribution
cabinets that were equipped for intelligence
using WAGO components. In addition, one of
the residents, who had already declared his
willingness to participate, allowed his PV array to
be fitted with measuring devices. The core of the
automation is the ETHERNET 750-880 Fieldbus
Controller from WAGO, combined with a 750-494
3-Phase Power Measurement Module and a
Series 855 Current Transformer. In all, the components detect more than 215 measured values.

Enormous Gains in Knowledge
Shortly before the end of the smart grid project,
in Fall 2016, a suggestion was made from Minden
to evaluate more than just a fraction of the data.
Instead, all of the data could used in a targeted
way through a cloud application.
“The potential for tracking load data, etc., virtually
12

in realtime and for analyzing it in depth was
certainly enticing,” states Ulrich Clausmeyer, Grid
Control Manager at SWO Netz. The Osnabrück
utility implemented the cloud connection using
the e!COCKPIT engineering software from
WAGO. They rely on the PFC200 Controller (7508207/025/001) with an integrated VPN modem as
their controller. The software reflects the physically present components of the smart grid at a
1:1 ratio. These include the WAGO components
installed in the local network station and in the
distribution cabinets, which appear in the user
interface. A mouse-click on an individual component opens lists with current measurement
values, which the software can then convert into
graphs. In addition to the measurement values
from the intelligent network components, the
utility also receives detailed information from
one of the PV systems. Drecksträter explains the
importance, “We can thus link specific output
values to the weather data.”
The cloud system provides more than just a realtime view of the network status; it also enables
new types of analysis. The results provided by
the data analysis sometimes confirmed expectations; however, there were also some surprises.
“We never had a critical state at any time,” states
Drecksträter. However, there were unusual load
distributions that only became clear using the
visualization provided by the WAGO Tools.
“We actually had the situation that the PV systems supplied not only consumers in the project
area during high production, but also houses in
an adjacent network area that lies behind
WAGO DIRECTENERGY | No. 01 / 2018

Using intelligent technologies from WAGO,
SWO Netz GmbH is spying out paths that
balance network expansion with network stability.

The smart grid in the Wüste
district of Osnabrück constantly sends measured
values to the cloud system.
Some of them are acquired
by the control center and
monitored.

the smart local network station. In the same time
period, no network power was used by these
consumers; they were completely supplied by
the PV systems,” states Drecksträter. In another
case, the 3-phase power management module
from WAGO transmitted this surprising news:
“While the PV systems were supplying electricity
over two phases into the network, they were
drawing power down over the third phase,”
reports Ulrich Clausmeyer. While the network
control center manager had felt in his bones that
this might be the case, this was the first actual
proof of the fact.

Decoupled Systems
The measurement values are also useful for everyday work in the network control center; however, not all of them are necessary. “The small
project area provided a manageable amount of
data, which was optimal for analysis. However, we
don’t want to use every individual measurement
value in our control system. Mostly because they
are not necessary for grid control,” according to
Clausmeyer. The total of 215 measurement values from the smart grid are filtered in the cloud
and aggregated into 41 values. Certain limit
values are defined, and the system signals when
they are exceeded. Technically, the cloud system
runs in parallel to the control system. Access
security is the reason for this. “Because these are
two completely independent systems, this prevents hackers from penetrating the control system from the cloud,” explains Clausmeyer. The
cloud system is also not easy for data thieves to
crack. It is protected by Security by Design – cy-
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ber security in the form of a layer-based security
architecture that is integrated from the outset in
the Linux®-based controllers from WAGO. Communication is secured using the proven MQTT
protocol over an encrypted VPN connection.
After their first experiences with smart grids and
cloud systems, the Osnabrück utility subsidiary
plans a new project in a larger area. According
to Drecksträter, “It is important that we think
through current developments and the steps
that follow, and then employ technologies that
enable us to remain flexible over the long term in
network planning.” Ultimately, no one today can
definitively state how many decentralized power
generating stations or eVehicles will need to be
linked into the network in 20 years. Therefore,
Osnabrück needs a network that is not only
reliable and secure in the future, but one that can
also adapt flexibly to development.
TEXT DANIEL WIESE | WAGO
PHOTO SWO NETZ, JENS SUNDHEIM
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INCREDIBLY HANDY:

LEVER-ACTUATED PLUGGABLE PCB

CONNECTORS FOR POWER ELECTRONICS
The world’s first pluggable connectors for power electronics with levers.
They permit direct, in-hand wiring of conductors up to 25 mm² (4 AWG).
This new pluggable connector family expands
WAGO’s MULTI CONNECTION SYSTEM (MCS).
The life forces of solar arrays
and wind turbines are current and
voltage. In order to transmit them
reliably, robust and easy to operate
pluggable connectors are required
in addition to cables. WAGO’s
new pluggable connectors with
levers offer an innovative solution:
they are available in two versions
(wire-to-wire and wire-to-board),
and each version offers variants
ranging from 2 to 6 poles. All models are designed for a nominal conductor size of 16 mm² (6 AWG) with
ratings up 1,000 V and 75 A (IEC).
The connectors are equipped with
Push-in CAGE CLAMP® technology
for all conductor types, allowing
solid and ferruled conductors to
be simply pushed into the unit. In
addition, the new MCS MAXI 16
Connectors offer a unique spacesaving feature: Solid and finestranded conductors can be connected to the next larger crosssection (25 mm²/4 AWG) beyond
the nominal conductor size.

Wiring Made Easy:
• Easy-to-use operating lever
for tool-free terminations
• Internal coding without timeconsuming adaptation of the
housing profile
• Recoding even when plugged in
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The new pluggable PCB connectors from WAGO
are user-friendly, offer maximum user safety, and
save space due to their compact dimensions.

• Optional integrated locking
latches prevent accidental
disconnection
• 100% mismating protection

It’s Just That Simple
The lever is incredibly user-friendly
with clearly identified open/closed
positions. When closing the
clamping point, the force of the
open spring ensures that the lever
closes at low force.
This ensures a secure connection
of the clamping point.

At a Glance:
• World’s first lever-actuated
pluggable PCB connector for
power electronics
• Easy and direct, in-hand wiring
in the field
• Designed for voltages up to
1,000 V and currents up to 76 A
• Integrated touch-proof caps for
maximum user safety
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“THE MARKET IS
MORE THAN READY FOR
STORAGE DEVICES”
Energy storage devices are a fundamental element for the energy transition. However,
current political framework conditions are limiting their potential development. An interview with
Urban Windelen, CEO of the Federal Association of Energy Storage.

According to some studies, energy storage
devices are only required if the proportion of
renewable energy in the power mixture rises to
60%. Do we still have time to wait a few decades?

This means that we desperately need the
flexibility options that energy stores could
provide for the energy system. How cost
efficient are energy storage devices?

Urban Windelen: The market is more than
ready for storage devices, and our energy
system absolutely needs them. At the moment,
approximately 40% of our energy mixture
comes from renewables, and in many regions
the use of energy stores is already imperatively
necessary. An abundance of wind energy in
the north versus low levels of solar power
in the south demands smoothly functioning
electricity transport to reliably supply the
urban areas in southern Germany with power.
While it is obvious that we require strong
electrical grids for this, networks alone will
not solve all of the problems. Energy stores are
required for timely balancing of the fluctuating
energy supply; otherwise, network bottlenecks
and feed-in limiting will run rampant. In the
last ten years, the costs for re-dispatching
measures increased more than seven-fold. To
put an end to the inefficiencies in the current
energy system, we should exploit energy stores
at an increased rate now, rather than waiting a
few decades.

Windelen: Energy storage units are like a
Swiss army knife: they are a handy tool with
a multitude of different possible applications..
An average pocket knife may be more expensive than an average table knife; however,
it still costs less than a knife, plus scissors,
plus all of the other options, that a pocket
knife combines into one tool. Energy stores

Urban Windelen is considered to be an expert
in energy- and environmental law, and in the
energy sector as a whole. He has been a
fully qualified lawyer since 2014 and is the
Federal CEO of the Federal Association of
Energy Storage (BVES). Previously, Windelen
acted as a consultant in the energy economic
sector following positions at Shell and was a
Fellow on the IW Panel of Environmental Experts at the Cologne Institute for Economic
Research.
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improve the efficiency of the energy system
through their multifunctionality – both with
regards to costs and also to the time involved.
Power-to-gas solutions clearly illustrate the
multiple usage potentials: the systems use
excess electricity to generate hydrogen and
methane, which are in turn used for eMobility
and heating, and can also be combusted again
for electrical generation.
Where does energy storage technology
stand in the current state of development?

Exchange among experts:
Urban Windelen from BVES
and Heiko Tautor from WAGO
discuss the future of energy
systems.
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Windelen: Energy storage devices are already
market-ready; however, their development is
severely hampered by regulatory frameworks.
These regulations were developed for the old,
centralized power supply system. Across Europe,
decentralization in the energy system is both
desired and promoted, and we desperately need
energy storage devices for a decentralized energy
system. Another important driver lies in technical
developments in digitalization. WAGO, with their
advanced measurement and control technology, is
at the forefront in redefining out potential communication and networking technologies. ‘Digitalization’ is a magic word that appears constantly in
all political statements. Everyone wants it, but it
is only possible with storage technology. Energy

storage devices are ripe for use; the politicians
(simply) have to allow it.
A core sector in the energy transition
is eMobility. What role can storage
technology play in this field?
Windelen: Storage technology plays a very
important role in eMobility. The disputes tend to
focus on how we can expand eMobility as quickly
as possible. Everyone does indeed agree that we
need a suitable charging infrastructure in order
to bring eVehicles to the streets. And for that, we
need storage devices. The design of the charging
infrastructure absolutely has to be adapted to
“prosumer” behavior, that is, the behavior of consumers who are also producers in an intelligent
energy system. eVehicles are virtually mobile storage devices; they can be charged and discharged
in a regulated way. And charging stations, like
large power storage devices, are suited for multiple uses. “Charging collection points” could function, in principle, on the balancing energy market.
Aldi-Süd has demonstrated a solution oriented
toward the future. It is using photovoltaic systems
in some of its stores and has linked them, using
storage devices, to charging stations for eVehicles
in their parking lots. The current for the charging
stations comes from the solar power produced on
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site, which is easily stored during excess production. Aldi saves on electrical costs, particularly
during peak load times. In addition, the charging
infrastructure of the future must enable rapid
charging. Who wants to wait for a whole day,
or longer, at the charging station just to be able
to continue driving? Energy storage devices are
finding use here as well: in order to provide a lot
of current at once, it makes sense to incorporate
buffer stores into rapid charging stations.
What are the particular challenges
facing the energy storage sector?

have to pay taxes twice, many business models
fail. To change this, storage devices should be
positioned as legal nullities. An energy store is,
from a technical viewpoint, a delaying element
that functions in the grid by restoring that which
it previously removed. Therefore, storage devices
should be considered as the fourth pillar in the
energy system, along with production, transportation, and consumption.

Regulatory barriers depress
the market for storage
devices, according to Urban
Windelen from BVES.

Mr. Windelen, thank you for the conversation.

Windelen: Regulations are the greatest impediment. Although the market is mature, politicians
are preventing storage devices from participating.
Storage devices are positioned as both producers
and consumers. When electricity is stored, that
is, drawn down from the grid, then taxes and
duties are owed for network consumption. When
electricity is discharged, then the kilowatts are
classified as newly generated, for which taxes
and duties are owed again. Because storage units
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Energy Storage Systems

JACK OF ALL TRADES
IN THE SMART GRID
Batteries, power-to-gas, and power-to-heat systems provide a critical function in the
energy transition: they balance out fluctuations in the electrical grid and thus enable
the continued expansion into renewable energy and eMobility. The technology is
currently being tested on a broad front.

Researchers are testing
hydrogen production
in a pilot project.

The increasing proportion of
fluctuating power generators is
leading to problems. The capacity
of rapidly-controllable power plants
no longer suffices to balance out
the variable production levels from
wind turbines and solar arrays.
The first effects have already been
felt in northern Germany: because
turbines sometimes produce more
power than the electrical grid can
hold, they must be capped. Due to
this necessity of supply management, 3.5 billion kilowatt hours were
lost in 2016 – that is enough to supply a large German city for a year.
“For this reason, we need storage
devices, in addition to new networks, for temporary balancing of
fluctuating energy supplies,” says
Urban Windelen from the Federal
Association of Energy Storage
(BVES). Previously, grid operators
did not have a compelling reason to
use them, because they could cover
22

the necessary flexibility in cheaper
ways. Examples include flexibly deployable fossil fuel power plants, or
electrical trading with neighboring
states. However, multiple analyses
have shown that these measures
will no longer suffice in the future.
The proportion of renewable power
in the electrical mixture is currently
around 40% in Germany. According
to predictions, at 60% the electrical
system will no longer maintain its
stability without additional storage
devices.
The merging market in eMobility will
also be dependent on storage devices. “If all Germans were to drive
eVehicles, then we would need 15
to 20% more electricity than today,
just for personal cars. That is around
100 terawatt hours,” according to
Peter Birkner, Honorary Professor
at the University of Wuppertal. The
infrastructure will be particularly
stressed, primarily from 5 to 8 pm,

when the expected peak load due
to the eVehicles coincides with the
current peak loads. Storage units
could alleviate this problem, because they would provide additional
output at this time.

“Multi-Use” as the
Model for the Future
Solar charging stations would provide a concrete solution. Increasing
numbers of companies are investing
in solar arrays linked to lithium-ion
batteries, which allow them to potentially cover a large proportion of
their energy consumption with their
own solar power. These batteries
could also supply charging stations
so that fewer eVehicles would
depend on the public electrical grid.
Discount chain Aldi-Süd has already
incorporated the concept into
some of its stores. The advantages
include: the company saves on
energy costs by producing its own
WAGO DIRECTENERGY | No. 01 / 2018
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The proportion of renewable
power in the electrical mixture is
currently around 40% in Germany. Solutions that relieve the grid
are gradually becoming
a necessity.

supply; the charging stations attract
additional customers; the grid is
also protected. Windelen points out
that “Multi-use applications of this
type produce large benefits.”

the electrical load on the grid and
also links the heating and eMobility
sectors, both of which have drawn
the short straw in the energy
transition.

However, the energy transition
needs more than simply batteries;
long-term storage devices, like
power-to-gas systems are also
in demand. Whenever wind farms
produce too much electricity, the
excess power is converted to
hydrogen using electrolysis. The
gas is stored in tanks and then
used when demand for electricity
increases again. It can also be converted to methane and supplied to
the existing natural gas network that
supplies heat, power plants, and
natural gas stations. Power-to-gas
thus has a doubled-value: it reduces

To ensure that storage is available when needed, industry and
research are testing batteries and
power-to-gas in numerous projects.
This includes a pilot project run by
TenneT, a transmission network
operator, and Sonnen, a storage
device manufacturer: a battery pool
of 6000 residential energy storage
units is used to prevent network
bottlenecks in a targeted manner.
“Instead of throwing away green energy in the north, we store it. Instead
of spinning up large power plants in
the south, we call up solar energy
from the storage devices,” explains

Philipp Schröder, Head of Sales and
Marketing at Sonnen.
A specific software technology, the
blockchain, ensures that the storage
devices are networked and the intelligent loading management system
adjusts them individually to the actual
situation in the TenneT network.
All transactions for the project are
stored on distributed computers at
the participating companies, instead
of on one central server. This offers
the advantage that the actuators
function better with one another, and
thus detailed processes can also be
implemented – an important aspect in
promoting the decentralized energy
sector.

The Five Types of Storage Devices
The electrical grid requires relief
at all levels – and there is a suitable
technology for every need.
Residential Storage Units
Are interesting for home owners
who want to reduce their utility
costs by combining a PV array with
a battery. However, they are also
used by suppliers developing new
business models. If the batteries
are sold together with solar arrays,
and the accumulators are controlled
as a swarm, then they can reduce
network loads.
Local Network Storage Units
Regulate the voltage in the low-voltage network to a preset value.
There is a significant increase in
voltage at midday, precisely when
the photovoltaics are running in top
form. An alternative to feeding the
energy back into the medium voltage

network or network expansion is to
use local network storage units that
accommodate excess electricity.
Peak loads are minimized and the
network operator can provide system services, like balancing energy,
from the storage system.
Mass Storage Devices
Are primarily used for frequency regulation. Transmission grid operators
can use them to supply balancing
energy. If the mains frequency within
Europe’s integrated grid system
spikes due to excess energy, the
storage devices draw down power.
If the frequency drops because too
little is produced, then they supply
power.
Industrial Storage Devices
Cover capacities from a few kilowatt
hours to several megawatt hours.
They function primarily to stabilize

networks and are used for peak load
capping, load management, and for
combining volatile producers, like
wind turbines, with controllable consumers to form virtual power plants.
Power-to-X
If power is to be stored for a longer
period than just the short term, then
power-to-heat and power-to-gas
systems are useful. They convert
excess power to heat and into storable hydrogen and methane. These
products can be stored in the existing natural gas network that supplies
heating systems, power stations and
gas stations
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40% of the electricity consumed in Germany will be produced
from renewable sources. The green energy proportion is
expected to double to 80% by 2050. (Source: BMWi)

4 billion

is the annual estimated cost per year to prevent network
bottlenecks due to fluctuating supply from renewables,
following the shutdown of the last nuclear power plant in
2022. This is five times as high as in 2016.
(Source: Federal Network Agency)

3.5 billion kWh
59 %

of electricity were lost in 2016 in Germany due to limiting of
wind turbines, PV arrays, and biomass systems caused by network
bottleneck management. That could have covered the annual
electrical consumption of 1.7 million private residences.
(Source: Federal Network Agency)

reductions in network expansion costs could be achieved
if flexible technologies like multi-use storage devices were
used, instead of installing new cables and overhead power
lines. Thus, storage devices that can provide balancing
energy and network services, in addition to the standard
function of storage for the spot market. (Source: dena)

2030

7%

of the production from renewable systems has to be limited whenever the green energy proportion rises to 90% in Germany. By adding
storage devices, the amount of energy that has to be capped could
be reduced to less than 3% per year. (Source: Agora Energiewende)

will require an additional 3.6 billion kWh of electricity to
handle the predicted 3.3 million eVehicles in Germany. Storage
devices could provide this energy and prevent peak loads that
threaten networks. (Source: FfE)

Relief at All Network Levels
While TenneT and Sonnen are
concentrating on the transmission
network, scientists at the Bavarian
Centre for Applied Energy Research
(ZAE Bayern), are demonstrating
how storage devices can help to
equip local networks for the increase in solar electricity (see page
26). They have set up a photovoltaic
array in Arzberg in Bavaria with
batteries and electrolysis, and then
connected this test field to the local
network in the Schlottenhof district
of Arzberg. This area also has a
number of PV arrays with storage
devices. The networks in solar-sup24

plied regions normally reach their
limits quickly. This is not the case
in Arzberg, because less energy is
supplied to the network during midday due to the intelligent control of
the storage devices, which prevents
dangerous peak loads. “The potential for the future provision of solar
electricity in a targeted fashion
is enormous,” states ZAE Project
Leader Philipp Luchscheider.
There are additional methods for
using photovoltaics in ways that
protect networks. The building
technology company, leitec, has
installed an ice energy store in their
building, which they use in com-

bination with heat pumps to heat
and cool their building (see page
34). The ice energy store includes
an underground cement tank that
holds up to 400,000 liters of water.
In the winter, heat pumps withdraw
energy to ensure that the ice energy store freezes from the inside
out. In the summer, the resulting
ice mass is used to supply the
collectors in the offices with cold
water to lower building temperatures. The electricity necessary to
operate the heat pump is supplied
primarily by a PV array on leitec’s
roof – no burden is placed on the
network.
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The market for residential storage units is
growing. Households have reduced their
demand for mains electricity by using batteries
at increased rates.

WAGO technology can help implement storage management.
Telecontrollers organize the
communication between individual
components at the field and control
levels. The collect all data via digital
and analog signals using MODBUS
for example, translate them into the
required communication protocol,
like IEC 60870-5-101/-104 or IEC
61850, and transmit them via a data
line. The reverse is also true, the
controllers can access the storage
device and all associated systems
from the control center. The data
flow is thereby protected from
unauthorized access by encrypting
the data using TLS 1.2, and by
WAGO DIRECTENERGY | No. 01 / 2018

employing specifically secured
connections, like IPSec or OpenVPN
according to the BDEW White Paper.
In addition, WAGO helps to link
storage device projects into larger,
flexibly controllable aggregates,
so-called virtual power plants. The
electrical, gas, and heat supply is
becoming more complex due to the
number of decentralized energy
producers. This can lead to a confusing network with different interfaces from different manufacturers.
With WAGO components, you can
conquer communication problems,
because their controller fulfills the
demands of the VHPready industrial

standard (Virtual Heat and Power).
It functions like a translator so that
control centers and systems understand one another. The technology
for integrating storage devices into
smart grids is already available.
TEXT HEIKO TAUTOR | WAGO
PHOTO KURT FUCHS | ZAE BAYERN, GETTY IMAGES
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Storage devices with gain
importance as network stabilizers. Scientists test different
variants in Bavarian Arzberg.
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STORAGE SYSTEMS
BALANCE OUT
SOLAR POWER
The Bavarian Centre for Applied Energy Research is testing how storage devices can help to
equip local networks for the increased supply of
solar electricity. Controllers from WAGO ensure
secure communication between individual systems and the control center.

The integration of current from fluctuating
sources into the low-voltage networks is one of
the greatest challenges of the energy transition.
The Bavarian Centre for Applied Energy Research
(ZAE Bayern), together with partners from science and industry, has initiated a field test in the
small city of Arzberg in Oberfranken that should
provide some solutions. “How is it possible to
link a large number of PV arrays into the local
network without having to expand the latter at
high costs? How can the local networks be operated securely and efficiently in the future, when
more renewable energy systems are supplying
the current?” are two of the questions behind
the project, according to Project Leader Philipp
Luchscheider from ZAE Bayern.
To gain answers, the researchers established a
smart grid test center in the Schlottenhof district
of Arzberg. In addition to PV modules with a total
peak output of approximately 50 kilowatts, the
facility includes three redox-flow batteries as
short-term buffers, and an electrolysis system
with a hydrogen tank and fuel cell, for long-term
storage. A drop cable connects the test field to
the local network in Schlottenhof. The location
offers the best conditions for the project, because many households operate solar arrays, and
some are equipped with residential storage units.
The test will conclude at the end of this year.
WAGO DIRECTENERGY | No. 01 / 2018

Controlling Storage Devices Intelligently
“To balance the fluctuating production and to
smooth out supply peaks, short- and long-term
storage devices must cooperating in an intelligent way. This includes taking weather predictions and expected consumption into account,”
explains Luchscheider. This tasks are performed
at the control level using a powerful server; the
control center itself is located in a prefabricated
office at the edge of the test center. The computer generates instructions with the aid of simulations and mathematical models, which it then
transmits to the storage devices as signals.
Controlling such a complex system requires reliable information about the state of the storage
devices and the PV array, and about the network
load and capacity. ZAE Bayern collects detailed
data from all of the system components every
second of every minute. Production and consumption from twenty Schlottenhof households,
four with battery stores, are also recorded every
second, in addition to voltage, current, and phase
angle at the local transformer station. The scientists also measure weather data, like local solar
radiation or wind speeds The data are transmitted to the central server via a VPN tunnel, linked
to predictions about solar production and network load, and processed into control signals.
How does this type of control actually function?
For example, on a sunny day, the battery storage
units in the households do not start charging early in the morning, but instead somewhat later, so
that they still have free capacity when the solar
arrays reach maximum production.
27

The feed-in behavior of various module types and devices was also tested
within the context of the Smart Grid Solar project.

Those who own the storage devices don’t see
any change – the batteries are still charged when
they need electricity in the evening. The server
calculates the optimum point for energy intake
based on the network and system data with the
weather and load predictions.

Open and flexible
“The quality and availability of the data exert
enormous importance on the success of our
field test,” emphasizes Luchscheider. This was
the reason why ZAE organized the communication between the individual components and the
control center using a WAGO PFC200 Controller.
“The WAGO product is extremely reliable. We
have never had a problem,” declares Luch-

“The WAGO product is extremely reliable.
We have never had a problem.”
scheider. In addition, the controller guarantees
the researchers have a maximum level of flexibility in configuring their field tests. “Due to the
28

many different inputs, the solution from WAGO
allowed us to connect the individual systems
and aggregates without limitations,” explains
the project leader. 3-phase power measurement
modules from WAGO were used to measure
voltage, current, and phase angle. The data
exchange is carried out over the Internet using
GSM and DSL. “Not every manufacturer offers
all of this,” states Luchscheider.
The researchers also profited from the
PFC200’s flexibility when it came to programming. The WAGO controllers are able to process
data using our preferred programming language
R. This is important to us, because we can use
the same code to develop our models and for
the controllers. This saves time and prevents
errors during porting.” Data transfers between
controllers and servers use the MQTT protocol,
“which is very efficient and offers additional
advantages during configuration,” explains
Luchscheider.
The openness guaranteed by the WAGO components and the control platform provides the
WAGO DIRECTENERGY | No. 01 / 2018
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scientists with the opportunity do develop additional scenarios and to test new algorithms. “For
this, we are going to need new hardware, that
we can test in industrial situations or projects,
and integrate into the system,” declares Luchscheider. The test center that ZAE operates in
the future will also have space for additional new
technologies that need to be prepared for the
smart grid.

Strength and Reliability

the ability to provide PV current in a targeted
way, has enormous potential for the future. ZAE
Bayern and its partners in the research project
are contributing to a vision of a climate-friendly,
decentralized energy supply in Schlottenhof and
elsewhere, without necessitating an expensive
expansion of the local network.
TEXT HEIKO TAUTOR | WAGO
PHOTO KURT FUCHS | ZAE BAYERN

Some of the controllers are mounted directly in
the solar arrays, so that the scientists can test the
supply behavior of different modules and devices
during different weather conditions. With only
scant protection from the modules, these controllers are exposed to wind, rain, snow, frost, and
heat. The technology experienced no problems.
“We have not lost a single measured value since
the project began. The controllers are definitely
suitable for outside use,” exclaims Luchscheider.
As is the case in many other rural towns, communities, and villages, Schlottenhof also produces
a large portion of the power it consumes – thus,
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The cooperation between
PV arrays and storage
devices only functions with
reliable measuring and
control technology.
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The solar array on the roof of
the Heiligkreuz kindergarten in
Würzburg supplies the building with
self-produced electricity.

Energy Storage Systems

THE INDEPENDENT
KINDERGARTEN

The Heiligkreuz kindergarten in Würzburg is focused completely on the future.
This is where tomorrow’s adults learn and play. And the power supply offers an insight into an increasing facet of our energy landscape: production of our own electricity.
A photovoltaic system on the roof takes on the task. The system is economical due to a
storage device that holds excess power to be used later as needed.

In 2017, the Heiligkreuz kindergarten, which was
founded as a Catholic foundation in 1932, was
replaced by a new building out of necessity. However, the power supply also had to be completely
redesigned, because the current connection,
with a maximum of 72 kilowatts, was no longer
sufficient due to the expansion. The updated
equipment, including kitchens, elevators, and a
decentralized hot water supply, required significantly more power.
For example, throughflow water heaters were
provided, which have a relatively high heating
capacity. They also provide a high hygienic
level, because they heat the water as it flows
through and are installed close to the tap. This
guarantees precisely settable temperatures and
prevents the growth of legionella.
However, the intermittent doubling of the energy
consumption required the acquisition of more
electricity than the present connection could
supply. The obvious option was to expand the
capacity at the network connection. However,
30

the network operator would have to build a new
branching point from the public network and lay
more underground cable. An additional substation would also be necessary.
The construction manager decided against the
conventional solution. Instead, he chose a solution that was future-speak just a few years ago,
yet has become widely used in the meantime:
operating a decentralized, renewable energy system to cover peak loads for one’s own use.

A Day Care as Prosumer
Private households and small businesses accomplish this primarily through photovoltaics. This
has reached a new phase in Germany. During
times of high remuneration, it was all about supplying energy to the network. However, the rewards have dropped, and the prices of electrical
energy produced from renewables have likewise
fallen. In the meantime, it has become more economical to produce one’s own electricity than to
buy it from the grid.
WAGO DIRECTENERGY | No. 01 / 2018

The result is that photovoltaic systems are set
up specifically so that the energy is generated
where it will be consumed. The goal is no longer
to supply the grid, but instead production for
personal consumption. However, the systems
only become economical if they include an
opportunity for storing excess electricity. The
reason is that solar energy fluctuates regardless
of when most power is needed. This is another
point where solar energy has profited from market developments – the costs for systems based
on lithium-ion batteries have likewise fallen.
This is how the kindergarten became a prosumer:
it is simultaneously a producer and a consumer,
and has become quasi-independent of energy
suppliers. A photovoltaic array has been in operation on the roof of the new kindergarten since
late 2017. With a peak output of 60 kilowatts,
the system would not be sufficient on its own to
cover the peak loads, which exceed the maximum
connection output. Therefore, TEAM ELEKTRO
BECK, from Würzburg, installed the solar array
with an additional stationary electrical storage
system that the company has developed jointly
with BMW.

Storage Devices Limit Mains Supply

The six lithium-ion batteries
of the energy storage device
are located in the cellar.

The electrical storage system consists of a BECK
power and control unit and six new BMW i3 lithium-ion batteries with a nominal storage capacity
of 33 kilowatt hours each. This equals a total net
capacity of 175 kilowatt hours. With this buffer,
the electricity generated on the roof can be used
as needed.
In Würzburg, the system is designed so that
the output is limited and the need for network
power is kept as low as possible. Primarily, the
self-generated power is used for the electrical
supply. If this is not sufficient, output is drawn
down from the lithium-ion batteries. One priority
was to store the self-produced electricity during
times of low consumption, whenever it cannot be
consumed immediately.
“In addition to optimizing for self-consumption,
increased network charges for providing power
can be avoided by discharging the batteries
during peak loads and charging them during

32

WAGO DIRECTENERGY | No. 01 / 2018

COVER STORY | JACK OF ALL TRADES IN THE SMART GRID

low-load periods,” explains Ralf Klingenberg from
BECK AUTOMATION. “There is an algorithm behind this that continuously calculates the optimal
battery output. This also prevents unnecessary
discharging of the batteries.”
In addition, individual devices can be blocked
according to a priority list for load management;
for example, the throughflow heater that provides
the cleaning water can be shut off as needed. If
the production from the PV array is not enough,
then the batteries can be charged during off
peak hours, over night for example, from the network. If, however, production from the PV system
is higher than consumption, and the batteries are
already full, then excess energy can be supplied
to the network as well.

The controller connects to the Internet via an
encrypted Virtual Private Network (VPN), which
satisfies the highest security standards. In addition, the WAGO PLC transmits live data – in the
example of self-produced energy, this includes
battery charging states and consumption data –
to the BECK server, and sends historical records
to the BECK database for evaluation. This
enables further optimization of the interactions
between the solar-battery combination.
TEXT ANDREAS SIEGERT | WAGO
PHOTO JILEK | BILDSCHÖN

Complex Communication
BECK AUTOMATION implemented the complex
interchange of information between batteries,
network, PV array, and consumers using WAGO
components. A PFC200 telecontroller from the
WAGO-I/O-SYSTEM 750 functions as the control
and communication unit. The onboard RS-485
interface communicates with the energy meter
installed at the mains supply point using the
open-source Modbus RTU protocol. Energy generation and storage can be efficiently controlled
using the recorded energy measurement data.

The PLC coordinates the
energy flows between the
solar array, storage device,
network, and consumers.
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HEATING WITH ICE
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Heat pumps for heating or cooling buildings usually draw their energy from geothermal probes
or earth collectors. The building technology
company leitec® took a different path: an ice energy store provides the necessary energy. WAGO
technology controls the interplay between the
system and the entire building automation.
Energy is created when water freezes to ice. The
same amount is required to heat water from zero
to 80 degrees Celsius. Viessmann, a heating
technology company, used the crystallization
principle for their innovation, and developed a
system based on an ice energy store and heat
pumps to provide energy for heating and cooling.
Users of the technology include leitec® Gebäudetechnik GmbH, a complete service provider in
energy and building technology, headquartered
in Heilbad Heiligenstadt in Thuringia. Their ice
energy store, consisting of an underground
cement tank with a diameter of ten meters and
six meters in height, holds up to 400,000 liters of
water. “The system functions quite well,” states
Bernd Apitz, CEO and owner of leitec®. “We were
among the first to build an ice energy store of
this magnitude.”
When the company installed the technology in
their new building in 2011, they were mapping uncharted territory. Software, which can now easily
calculate the complex systems and dimension
them, did not exist then. The challenges in designing the ice energy store included considering
aspects like how the building would be equipped,
specific climatological concerns for the site, and
addressing demands for subsequent use.

Many Complex Individual Systems

In addition to the ice energy store,
solar energy plays a central role in the
energy concept at leitec®.

The expense paid off for leitec®. Today, the
company covers all of their heating and cooling
needs with the ice energy store.
“We no longer use fossil fuel,” says Apitz. The
heat pump-storage combination is controlled
by the WAGO-I/O-SYSTEM 750. “We’ve worked
with it for a long time,” comments Project Leader
Benedikt Künzel.
35
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Benefits of the system include the variety of
interfaces, among others. “We have to coordinate
complex individual systems in our building
control systems,” according to Künzel.
In the leitec® building, these include wall installations with EIB/KNX communication, intelligent
lighting management with DALI, and building security. “The WAGO-I/O-SYSTEM 750 offers a high
degree of freedom during connections, so that,
for example, door and window contacts for the
alarm systems can be easily connected. If I had
to work with standard actuators, our switching
cabinet space would not have been enough. It is
very compact, and our server is included as well,”
explains Apitz. He considers the WAGO technology to be a ‘convincing industrial system’.
In addition to the wide-ranging availability of
different interfaces and connection cards, the
experts at leitec® also value the free programmability of the WAGO-I/O-SYSTEM. Künzel says that
“WAGO is very multifunctional in programming.”
The programming potentials in the standardized
languages of IEC 61131-3 make it very easy for
leitec® to use their software to implement tasks
that emerge during projects. These include
adapting interfaces to subsystems that leitec®

“The WAGO-I/OSYSTEM 750 offers
a high degree of
connection freedom.“
needs to merge in their building projects. According to Künzel, “Every planner has their own
preferences for their systems – and this makes it
easier to link them together.”

Automated Quickly and Safely
Even in the case of the ice energy store, leitec®
succeeded in combining different functional
36

areas quickly and safely into the automation
aggregate. “We developed five general scenarios
with the WAGO controller,” explains the leitec®
CEO. These included the operating modes of
heating using the ice energy store, heating using
the solar thermal collectors, which are installed
on the roof next to the photovoltaics, cooling the
ice energy store, regeneration using the solar
collectors, and cooling with the heat pump.
Finding the optimal settings required data, which
were directly evaluated by the WAGO-I/O-SYSTEM, and provided the basis for a self-optimizing
system. This system is able to decide, for
example, if heat for a heating period should be
withdrawn from the ice energy store, or whether
the solar thermal collectors can contribute more
power. leitec® also uses the data to calculate
efficacy metrics, which can be utilized later for
documentation in customer projects.
The heat pump-ice energy store combination
functions most efficiently when it is used to
generate both heating and cooling. In the winter,
the heat pump withdraws energy to ensure that
the ice energy store freezes from the inside out.
WAGO DIRECTENERGY | No. 01 / 2018

In hot months, the resulting ice mass is used to
supply the collectors in the offices with cold water to lower room temperatures. Because the ice
thaws slowly, and reaches a higher energy level
during melting, heat is stored again for the winter.
The ice energy store operates even more
economically, when the electricity required to operate the heat pump is self-produced. At leitec®,
photovoltaic modules on the roof provide most
of the power. Specifically, the Viessmann heat
pump requires one kilowatt of current to generate 4.3 kilowatt hours of heat – an above average
value.

There are other project that leitec® is developing
in parallel: the company building has reached an
electrical excess of 50% over the year, according
to the balance sheet. “We’re presented with
the question, how to sensibly store the excess
electricity. Using it ourselves is more interesting,
particularly in combination with eMobility,” states
Apitz.

Freezing water to ice produces crystallization heat.
Viessmann exploits this principle in their ice energy store.

TEXT HEIKO TAUTOR | WAGO

PHOTO VIESSMANN, LEITEC®

Focus on eMobility
Apitz is convinced that the ice energy store has
a good future, particularly in multifamily housing,
hotels, offices, and companies in the food industry. “It makes sense, anywhere I want to heat or
cool something.” Viessmann has already picked
up the first ice energy store as a series solution
in their catalog. leitec® is working with WAGO
to further simplify and standardize the control
technology, including visualization.
WAGO DIRECTENERGY | No. 01 / 2018
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Hager has broken the rule of
the screw’ and developed a
new, 5-pole supply adapter
for plugging in.

Renewable Energy Generation

JUST PLUG IT IN

Hager wants to ease the labor involved in the lower conductor entry for meter mounting boards
with their new supply adapter. WAGO connection technology supports this innovation.

38
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APPLICATIONS | JUST PLUG IT IN

Electricians often work against the clock and in
poor light situations in the basement. Therefore,
innovations in wiring technology are often targeted at making the work faster, safer, and easier.
One of the most recent developments is a supply
adapter for feeding the mains line into the lower
conductor entry in meter mounting boards. The
adapter can be installed in a shorter time than
conventional busbar modules, which increases
worker safety, and it also saves space due to
WAGO push-in technology. This in turn facilitates
the installation of voltage taps and other auxiliary
devices, which are required by Application Rule
VDE-AR-N 4101:2015-09.
Hager, a company located in Blieskastel, Saarland, where they provide solutions and services
for wiring installations, developed the supply
adapter. “The solution is currently unique on the
market,” according to the company. The supply
adapter is suitable for all meter mounting boards,
according to DIN 43870, that have 40 mm busbar
systems (5 x 12 mm) and rated currents up to 125
A. It is designed for wire sizes from 1 to 25 mm²,
and thus covers both the supply of the mains
line and also additional applications in building
or energy technology, for example, power supply
for so-called smart meter gateways, which are
becoming increasingly important due to the
digitalization of the energy system. These are
communication units, that receive measurement
data from meters, and store and process the data
for market operators.

Out with the Screw Clamp
Specifically, the supply adapter has a 5-pole
design with a height of 201 mm and a width of
23 mm. According to Hager, it is simply placed
on the busbar and locked into place via snap-in
elements.. Finally, the electrical lines are inserted
into the WAGO connectors using Push-in CAGE
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CLAMP® connection technology – screw connections for the wires are no longer required.
Hager estimates that electricians can save half
of their working time. They also no longer need to
regularly inspect the wiring, because there are no
screws to retighten and the proven Push-in CAGE
CLAMP® connection requires no maintenance.
Omitting screw-clamp terminal blocks brings
additional advantages: the completely insulated
plug technology of the supply adapter offers no
contact points with conductive parts. In addition,
all of the connections are in a vertical line along
the supply adapter, and no longer have to be
arranged offset below one another, as in conventional busbar modules. This frees up space that
can be used for additional components.
Hager also offers a single-pole supply module for
flange mounting on the 5-pole supply adapter.
This can be mounted on any busbar – L1, L2, L3,
N, or PE – and allows the installation of additional
voltage taps, for example. Hager
also developed a corresponding
bracket to enable use of the
single-pole module without
the supply adapter. This way,
electricians can also use
the insulated connection
technology when no
5-pole supply adapter is
available.
TEXT ULRICH MENZEL | WAGO
PHOTO HAGER

A single-pole supply module for
flange mounting on the supply
adapter is offered by Hager.
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Since wind turbines can create
blind spots on radar screens, the
approval of entire wind farms can
be at stake. In military areas, S&R
Elektrotechnik ensures that investments are safe using technology
from WAGO.
Wind energy has always had its
critics – due to noise, threats to
birds, or as giant stalks blighting
the landscape. Recently, it has been
due to their threat to aircraft safety.
The topic has become political.
In a judgement that can establish
principle, the Federal Administrative
40

Court decided in 2016 that planning
for a wind farm near Hannover had
to cease because the rotor blades
generated blind spots on airplane
radar screens. Multiple gigawatts of
planned energy were blocked, according to the German Wind Energy
Association.

New Regulations
for the Bundeswehr
Distorted radar images cause
problems in approvals for new
wind farms in both civilian, and
in military air zones. Up until two

years ago, the Federal Ministry of
Defense regularly waved through
plans for the construction of new
wind turbines. Then, however, new
regulations were written. “This has
caused immense uncertainty for
operators of wind farms and also
investors,” explains Nils Romotzki,
co-founder and co-owner of S&R
Elektrotechnik.
The company installs telecontrol
technology in wind farms to manage
the electricity produced, among
other things. Examples include a
system that can take an entire wind
WAGO DIRECTENERGY | No. 01 / 2018
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OPEN FLIGHT PATHS
FOR EUROFIGHTERS

farm off of the electrical grid as
needed, potentially because the
Leipzig power exchange currently
has an excess of wind energy.
When the military changed the
requirements for establishing new
turbines, demand for the company’s
services rose again. “The Bundeswehr wanted to know if they could
shut down the systems as needed,
so that they would not impair radar
function. However, this would not be
by sectors, the way we implemented
this for optimizing the electricity
market, but instead every wind
turbine would have to be individually
WAGO DIRECTENERGY | No. 01 / 2018

stoppable,” explains Meik Schmidt,
Romotzki’s partner.

Maximum Flexibility

The turbines in the Nenndorf wind farm
near Aurich can be easily shut down during
flight maneuvers, thanks to a new control unit.
The turbines no longer disrupt the radar
at military bases.

Tasked by wind farm operators
to find a solution, Romotzki and
Schmidt devised a suitable system
in a matter of weeks. “We made a
lot of phone calls to find out what
could be done,” reports Romotzki.
It was absolutely clear that each
turbine had to be equipped with its
own controller. It was helpful that
turbines are equipped with an external stop as standard. “Therefore,
41
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“Naturally, we looked
at other vendors. However, we are very happy
with WAGO.”

the controller only had to transmit
a command that triggers the stop
contact, which, by the way, requires
physical switching,” explains
Schmidt. The stop command can be
triggered by the air traffic control at
a military air field.
So far, so good. However, the devil
was in the details: there were still a
few challenges to overcome. The
experts from S&R had to consider
all of the different communication
protocols, among others. After
numerous discussions, the system
design was complete. “The central
elements are PFC100 and PFC200
Controllers from WAGO. They
command all conceivable data standards, for example, for connecting
to different SCADA systems, or for
data transmission over fiber optics,”
explains Schmidt. A PFC100 (7508101) is installed in each turbine to
transmit the stop command to the
turbine circuit and to monitor the
status of the system. Using the fiber
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optic cables that are standard in
wind farms, the individual controllers are coupled to a central PFC200
(750-8202), which functions as the
master controller. This is connected
to the wind farm SCADA system
via a specific network protocol and
also to the military air traffic controller. The e!COCKPIT engineering
software from WAGO ensures fast
and error-free configuration of the
system.

Maximum Security Required
The northern Germans have called
their system “Demand-driven control for preventing disturbances
in ground-surveillance radar at
military airfields”. The test location
is the Nenndorf wind farm near
Aurich. The Wittmundhafen military
air base is located close by. From
this base, the 71st tactical air force
squadron “Richthofen” secures the
air space of northern Germany with
their Eurofighters. “Using our sys-

tem, the military air traffic controllers can completely shut down the
wind farm as needed,” explains Romotzki. The individual turbines and
the entire wind farm are graphically
shown on a touchscreen monitor.
Stopping the system is effectively
carried out by tapping the screen.
“The rotors can no longer move
within 60 seconds. Usually, it is less
than 30 seconds,” adds Schmidt.
The entire system is highly secured. The information runs on its
own fiber optic cables in the wind
farm network, and an additional,
so-called managed switch system
increases reliability. These types
of systems are used to control and
manage networks. The switches
likewise come from WAGO. Two
separate DSL cables are used for
data transmission to the airfield.
If DSL is not available, the system
can use LTE or satellite connections. Data transmission is protected using the HTTPS protocol, SSL/
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TSL encryption, and a VPN tunnel.
In addition, WAGO ensures an
uninterruptible power supply with a
787-870 UPS Management Module
and a 787-783 Diode Redundancy
Module. In this specific application,
the availability of the technology
has priority, because communication errors or interruptions can
threaten flight safety.

Exemplary Support

After acceptance by the Federal
Defense Ministry, S&R Elektrotechnik has installed around 50 of the
systems. “Following the successful
test run in Wittmundhafen, more
airbases had to be equipped with
the system,” states Romotzki. Wind
turbines are no longer a disruptive
factor in military flight zones.

Meik Schmidt and Nils Romotzki from S&R
Elektrotechnik developed the “Demand-driven control for preventing disturbances in
ground-surveillance radar at military airfields”.

TEXT DANIEL WIESE | WAGO
PHOTO JENS SUNDHEIM

“The PFC100 is hardly stressed,
despite commanding the different
protocols, VPN functionality,
and the PLC program,” states
Romotzki. Which means that we
are well equipped for additional
tasks. The WAGO Controllers were
the perfect choice. “Naturally, we
looked at other vendors. However,
we are very happy with WAGO. The
controllers are not only extremely
flexible and easy to configure, but
we also obtained exemplary support,”declares Schmidt.
WAGO DIRECTENERGY | No. 01 / 2018
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The photovoltaic system
on the roof of Klubert +
Schmidt, an automotive
supply company, produces
exclusively for consumption
by the company.
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SOLAR POWER FROM
OUR OWN ROOF
If distribution networks are loaded
to their limits, then network operators cannot issue connection permissions for new renewable energy
systems to feed into the network. A
pilot project in Bavaria is showing
how a photovoltaic system can be
economically operated purely for
self-consumption.
In the past, operating PV arrays was
primarily economical in that supply
tariffs for the electricity guaranteed
that the power produced could also
be sold. However, the falling payments for electrical supply over the
last few years have made self-consumption of the energy more
important. Self-consumption becomes even more necessary, when
the distribution networks are so
overloaded that network operators
can no longer connect systems for
feed-in. This was precisely the case
in Pottenstein in Upper Franconia.
Klubert + Schmidt, an automotive
supplier, wanted to install a PV array
on the roof of their production hall
there.
WAGO DIRECTENERGY | No. 01 / 2018

“Bayernwerk Netz GmbH, which operates the Pottenstein distribution
network, was willing to link in the PV
array, which has an approximately
1000 kilowatt peak. However, the
connection point was several kilometers away,” explains Sebastian
Kremer, a project manager at M.
Münch Elektrotechnik GmbH & Co.
KG. The company operates its own
photovoltaic and biogas systems,
and plans and implements PV
systems, including the PV modules,
brackets, control technology, inverters, and network connections, for
their customers, like agricultural operations and industrial companies.
“Because energy costs are increasing, and the price for PV arrays is
simultaneously falling, solar energy
consumption is more economical
than ever,” emphasizes Kremer, who
supervised the project for Klubert +
Schmidt.
Although the supply from the
planned system would have corresponded to the average electrical
consumption of the producing com-

pany, the network operator initially
balked at the request for a network
connection directly at the company
location. To obtain the connection
release for the system, they had
to ensure than no supply into the
network would result. The network
operator additionally demanded a
security circuit that could shut down
the system within 10 seconds if a
feed-in were to occur despite this.

Safety Circuits from WAGO
Because the economic calculations
remained positive, despite the restrictions, Klubert + Schmidt green
lighted the project. Münch relies on
a PFC200 Controller from WAGO to
control the entire PV system. “We
have already had good experiences
with the WAGO-I/O-SYSTEM 750
on other projects,” states Kremer.
“There is a suitable module available
for every signal that we have to
process.” The controller receives
the measured values from the medium-voltage network via Modbus
TCP; the 3-Phase Power Manage45
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ment Module from WAGO records
the data from the low-voltage part
of the system, and controls the
inverter using an RS-485 interface.
Other digital input/output modules
and analog input/output modules
complete the system. In addition,
sensors are connected that
measure values for the external
temperature and current solar incidence, for example. “Theoretically,
we could use this to determine
the potential production of the PV
array,” explains Kremer. Since the
control cabinet with the controller
is located outside, Münch relies
on components from WAGO’s XTR
Series. These are designed for an
expanded temperature range from
-40°C to +70°C. Therefore, the control cabinet does not need climate
controls.
A conventional feed-in controller,
like those used in other photovoltaic
systems, is installed on the controller. However, this controller required
significantly more programming,
because the safety circuit must prevent network feed-in according to
the network operator’s provisions.
The system went online in the third
quarter of 2017, and has since
flawlessly produced electricity for
the automotive supplier. Münch
can monitor operations at all times
using online access, which was
likewise implemented via the WAGO
controller.

uniform production during the
day.” This is one of the results from
the economic calculations, which
analyzed the load curves of the
automotive supplier and compared
them to potential energy production
from the PV array.
Of the predicted generation of
652,000 kilowatt hours per year,
more than 88% should be consumed on site. Self-consumption
numbers at this level made a photovoltaic system economical even
without a network feed-in.
Since Klubert + Schmidt operate
on a three-shift system, the PV
array will eventually be expanded to
include battery storage. Then, the
company will be able to use their
solar power over night, and further
reduce their energy costs. In addition, the storage device will allow
Klubert + Schmidt to actively participate in load management, and thus
alleviate some of the stress on the
distribution network.

The experts at Münch are also satisfied with the success of the pilot
project. “The photovoltaic system
is a pilot project for areas where the
distribution network can no longer
accommodate additional feed-in,”
says Kremer. “If we collect positive
experience here, then we can safely
implement other PV arrays without
feed-in.” The company has already
received their first orders for new
systems.
TEXT ULRICH MENZEL | WAGO
PHOTO M. MÜNCH ELEKTROTECHNIK

The robust XTR version of the
WAGO-I/O-SYSTEM 750 is installed in the control cabinet,
and the entire PV system is
controlled from here.

A Business Model
with a Future
Kremer describes specifics of this
system, “In contrast to systems
that are optimized for feed-in, the
solar panels at Klubert + Schmid
are oriented toward the east, west,
and south. This allows for the most
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“We have always
had good experiences
with the WAGO-I/OSYSTEM 750. There
is a suitable module
for every signal.”

Integrating Decentralized Suppliers

BALANCING ENERGY
FROM THE REFINERY

The Viennese energy supplier VERBUND Solutions GmbH combines decentralized electrical producers and consumers for marketing to the balancing energy market in their virtual power plant, the
VERBUND Power Pool. One of these decentralized producers is OMV, an integrated oil and gas company. The exchange of process data is carried out using telecontrol technology from WAGO.
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Providing electricity is a complex business that
presents technical and logistical challenges
to power suppliers, because production and
consumption must be constantly maintained in
balance so that the electrical supply system does
not tip into failure. Electrical companies therefore
have to ensure that there is always sufficient
electricity in the system and that the network
remains stable, despite fluctuating and unpredictable consumption.
There are national balancing energy markets to
guarantee a constant frequency of 50 Hz in the
electrical network, which can fluctuate during
supply peaks or failure of power plants. Balancing energy represents a type of energy reserve
that can be physically tapped for the short term
and thus prevents a collapse of the electrical
WAGO DIRECTENERGY | No. 01 / 2018

network by stabilizing the frequency back to
50 Hz. Austria defines primary, secondary, and
tertiary balancing reserves according to whether
the required energy is to be provided by the
producer within a few seconds, or within five or
ten minutes.

High quality gas is not the
only thing produced in the
Viennese OMV refinery.
Unusable residues also accumulate, which are used on
site for energy production.

Paneuropean Balancing Energy Market
In addition to classic power generators, the balancing energy market enables loads and consumers
in industrial fields the opportunity to maintain stability in the electrical system through reductions/
increases in electrical production and activation/
deactivation of loads, following successful prequalification. In Austria, the oil and gas company OMV
used this chance and prequalified as a supplier of
tertiary balancing energy three years ago.
49

The oil and gas company
OMV covers the electrical
needs of their refinery in
Vienna from their own CHPs.
Excess electricity has recently been sold on the balancing
energy market.

“We operate two combined heat and power
plants at our refinery in Vienna-Schwechat,
which supply the entire petrochemical facility
with electricity. We combust unusable residues
from gasoline and diesel production, natural gas,
residual gas, and mixed gas,” explains Alexander
Radauer, Procurist for Operations for the OMV
refinery in Schwechat, and adds, “the capacity of
our CHPs essentially functions to cover our own
use. The production byproducts that we convert
to electricity do not accumulate predictably, and
can only be provisionally stored. The opening
of the balancing energy market for industrial
systems offered us the possibility of selling our
excess electricity.”
After a year of collaboration with the Slovenian
energy supplier, GEN-I, OMV now cooperates
with VERBUND Solutions GmbH in the context
of the VERBUND Power Pool. If excess capacity
is present, the oil and gas company can activate
up to 15 megawatts for the short-term balancing
reserve. Radauer explains, “We only provide the
asset. Selling to the balancing energy market is
carried out by the Power Pool.”
OMV’s asset is one of many that feed current
into the electrical network during frequency
fluctuations, or draw down during excesses. To
simplify marketing of both decentralized electrical
producers and consumers, VERBUND Solutions
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combines the decentralized energy systems and
consumers into so-called virtual power plants.
“As a balancing reserve supplier, this has many
advantages for us: we can collect decentralized
producers and consumers into an aggregated
whole in one virtual power plant. Then, we can
sell the bundled, individual participants to the
balancing energy market,” explains Bertram
Weiss, Product Manager at VERBUND Solutions.

Control Box as System Core
A control box, located in the respective power
plant, functions as a communication interface
between producers, consumers, and retailers.
The core is a WAGO PFC200 Controller. “At a
command from the virtual power plant, the WAGO
controller collects the desired power plant data,
such as deliverability status and available output,
and returns this information in bundled form. In
the reverse direction, the PFC200 accepts commands for output provision and transmits them
to the control center of the CHP. “Power plant
specific interfaces originally consisted of several
digital and analog signals. After modifications,
the information is currently transmitted using serial two-wire bussystems, Modbus RTU,” explains
Martin Kluchert from WAGO.
The communication between the virtual power
plant and the WAGO controller is carried out
WAGO DIRECTENERGY | No. 01 / 2018
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using a fixed telephone network and is encrypted
via a VPN tunnel. In the case of the OMV-VERBUND cooperation, the oil and gas company
transmits around 25 data points to the network
operator, who returns around ten data points
to their decentralized electrical suppliers. The
WAGO controller converts commands and information to Modbus RTU in order to communicate
with the process command system at OMV. “The
process command system reports the query to
the power plant operator, both on a user interface and with an acoustic signal, at which point
the operator supplies excess capacity to the
network by manually spinning up the turbines.
OMV, as a supplier of tertiary balancing energy,
is obligated to achieve the target value within ten
minutes,” explains Bernhard Vogel. He maintains
the CHP control technology at the OMV refinery
in Schwechat. A direct and automated access via
the control box into the power plant controller
is not necessary, due to the long run-up time;
however, one is planned for their future entry into
providing primary reserves, in which the run-up
time is a few seconds.
“The high operational reliability, ease of operation, expandability, and the multitude of
supported interfaces all support choosing WAGO
controllers,” says Jakob Fölser, the contact
person for technical connections in virtual power
plants at VERBUND Solutions. He adds, “the
pre-assembled control boxes allow us to expand
a virtual power plant at any time, and without programming expenses for the decentralized energy
suppliers. This helps to save time and money.”

Additional specifications, like VHPready, are also
included with the WAGO controllers. The new
industry standard, introduced by WAGO, defines
operating conditions, operating properties, and
data points so precisely that any system can
be integrated into a VHPready network without
additional software programming. “Security
technology, from firewalls to VPN clients, is integrated into the controllers to help protect critical
infrastructures. And the linking of small, remote
power plants into one virtual power plant is quite
simple using the integrated GSM modem,” adds
Kluchert.
VERBUND Solutions already uses the VHPready
standard in additional control boxes, and thus
connects several small power plants into its
virtual power plant. WAGO offers a complete, yet
expandable application for this, which enables
VERBUND Solutions to quickly and flexibly link
power plants using graphic-supported configuration, and to consider individual desires while
doing so. The modular WAGO-I/O-SYSTEM, which
is provided in pre-wired boxes, also supports this
process and secures a long system availability
due to its extreme robustness.
TEXT MARTIN KLUCHERT | WAGO
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Communication Interface Controller
“Small, decentralized power plants often lack
uniform controllers, and instead have hardware
inputs and outputs. Thus, for example, digital
outputs report operating states, like faults,
maintenance, or availability. Analog signals are
used to exchange currently available outputs,
or requested outputs. However, bussystems,
like MODBUS or PROFIBUS are also commonly
found,” states Kluchert from WAGO. The WAGO
controller establishes communication interfaces
between interfaces specific to a power plant, and
the control system for the virtual power plant.
The connection to the network operator is then
carried out using various standardized telecontrol protocols. In Europe, this is usually IEC 60870
or IEC 61850, depending on system type.
WAGO DIRECTENERGY | No. 01 / 2018
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FIRST STEPS IN
THE SMART GRID

To automate their substations, the Swiss energy company, Groupe E AG, is using telecontrollers
from WAGO. This solution enables flexible and efficient control of its distribution network.

By using a telecontrol solution from WAGO,
Groupe E can forward alarms from Granges-Paccot to the control center, where they have
remote access to the network.

As an important partner in energy supply, WAGO
has collaborated in introducing telecontrol
technology into the medium-voltage substations operated by Groupe E. WAGO controllers
enable telecontrol of the supply network and the
transmission of alarms to the central network
control boards for the Granges-Paccot district in
Freiburg canton. According to statements by the

“Remotely controlling decentralized energy
production, for example, PV systems, or voltage
regulation in transformers in individual city districts, is our future.
Half of Groupe E’s substations are currently
controlled via fiber optic cable, and the other half
via radio connections. The solution from WAGO

“By automating the 18-volt substations,
we can access the electrical network
more quickly.”
supplier, this is the first step toward an intelligent
distribution network, the smart grid.
The WAGO system, which was specifically
developed for the electrical network sector and
industrial applications, has numerous advantages. “By automating the 18-volt substations, we
can access the electrical network more quickly
This is especially advantageous for more remote
stations,” explains Florian Macheret, Technical
Project Manager at Groupe E. During a network
failure, the energy supplier prefers to reestablish
connections with its customers as quickly as
possible. Satisfying the supply contract is also
legally regulated. “If cables need replacement,
for example, we can interact in the network in
realtime, and remotely isolate the relevant components, requiring the fewest possible actions on
site,” declares Macheret.

Reliable and Flexible
Groupe E automated their first substations in
2004. “At that time, WAGO had just introduced
telecontrol technology. Due to repeated requests
from our customers, we developed an ETHERNET
solution, which is based on one of the first opensource protocols, IEC 104,” explains Stéphane
Rey, Product Manager at WAGO. Today, thirteen
years later, 200 of the 3500 substations that the
Swiss energy company operates are connected
using telecontrol technology. “In the medium-term, we want to automate 350 substations
– thus around 10% of our system,” says Olivier
Morand, Engineering Project Manager at Groupe E.
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enables a perfect adjustment of the respective
connection. A WAGO Telecontrol Gateway (WTG)
guarantees the translation of protocols between
the network control center and the field stations.
Data can also be transmitted according to a
schedule – an advantage, particularly during
storms. “Weather alarms can be suppressed
using a filter,” explains Gérard Berset, Sales
Manager at WAGO. He is happy to be able to offer
comprehensive controllers that customers can
program themselves.

Close Collaboration
Groupe E decided on the WAGO solution due to
the ease of working with the system and its flexibility: codes can be changed easily and without
labor intensive preliminary screenings. WAGO’s
fast reactions and the customer focus of their
contact people ultimately convinced Groupe E.
“WAGO engaged with our desires without delay,
and could also satisfy them. The collaboration
with the sales team and the support for technical
questions were excellent,” emphasize both
Macheret and Morand. The technicians and engineers from Groupe E are also satisfied with the
reliability of the solution, “We have been able to
operate our system for the past 14 years without
major problems.”
TEXT GÉRARD BERSET | WAGO
PHOTO WAGO CONTACT SA
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MODERNIZING
WITH VISION
The modular WAGO-I/O-SYSTEM and the WTG
Protocol Converter enable easy management of the
complex district heating system in Greifswald.

Greifswald relies on district heat. Almost 20,000
residents, almost 70% of the population, use it for
heating and for hot water – an astonishing statistic
in comparison to the country-wide average of 14%.
The first thermal plant went online in 1958, and
more were added over time. Starting in 1983, one
of the two nuclear plants in the GDR supplied the
city with both waste heat and electricity. Up until
1990, a district heating line extended 24 kilometers
between the Lubmin nuclear plant and Greifswald.
The end of the GDR signaled a similar fate for the
nuclear pile. The safety infractions were revealed
as grievous, and conforming to FRG standards
would have been prohibitively expensive. In 1990,
the power plant was taken off line, and the aboveground supply line was dismantled four years
later. From 1990 to 1993, an oil heating plant at the
Lubmin location provisionally supplied Greifswald
with district heat.
Highly Efficient Heat-Power Coupling
Following the shutdown of the nuclear plant,
Greifswald maintained its district heat and established the Fernwärme Greifswald GmbH in 1991 to
supply it. They introduced a new energy concept:
downtown pipeline systems were renovated and
four new power plants were built in only five years.
Three CHPs with internal combustion engine
systems, and one thermal plant with a gas turbine
engine and waste heat boiler now supply thermal
energy and electrical power. Electricity is generated
exclusively by the high-efficiency CHPs located
within the city limits.
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The complex district heating network requires an
intelligent management system for efficient operation and for the (highly unlikely yet conceivable)
case that accidents or disruptions occur. Therefore,
the two generating plants, which are responsible
for the central network, are thermally linked together by a network coupling station in the city center.
This is where heat is transferred between the two
primary networks. Since the maximum supply
temperatures and the pressure are different, due to
historical reasons, the coupling initially takes place
via a heat exchanger.

To guarantee an efficient and error-free supply, the
transmission of the amounts of heat is automated.
The outside temperature is detected and the
supply temperature is automatically adjusted to the
level necessary for heating demands. Thus, heating
energy from district heat is controlled as needed
for private consumption.
Manufacturer-Independent and Scalable
When their previous telecontrol hardware was discontinued, the Greifswald municipal utility decided
to replace both the components in the telecontrol
station and the data concentrator with WAGO solutions. The finely modular and fieldbus-independent
WAGO-I/O-SYSTEM 750 has been used since
October 2016. Greifswald is unusual in that a WTG
Telecontrol Gateway is integrated as an application
for the I/O system. If the modules previously operated as ‘telecontrol station’ or ‘data concentrator’
require an individual interface to the network
control station, this is carried out using a common,
bidirectional interface.
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Because local control is excluded for the network
gateway to the analog and digital input and output
arrays of the I/O system, the WTG from WAGO records data from the heat regulator in the transfer

participants and carry out system adjustments
via FTP data transfer and Web-Based Management – thus, using a Web browser, which makes it
platform independent.

Frank Reißmann is
responsible for modernizing
telecontrol technology at the
Greifswald municipal utility.

“Using the WTG from WAGO allows
us to connect substations regardless
of manufacturer.”
station via serial channels. This demonstrates
a central feature of the telecontrol gateway.
“Heat regulators and overvoltage protections
come from different manufacturers,” explains
Frank Reißmann, Supervisor for Network Control
Technology at the Greifswald municipal utility.
“Using the WTG from WAGO allows us to connect
substations regardless of manufacturer.”
The protocol translation is carried out in the
WAGO WTG using the PLC functionality. Data
from up to nine telecontrol lines, each with a
maximum of 16 substations, can be recorded this
way. Operators can independently add
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Together with the open structure, this leads to a
high degree of flexibility and offers the Greifswald
utility a sustainable future: after all, modernization
is a continuous process and they currently have
one telecontrol station with 31 heating controllers
as substations. Nine additional telecontrol stations are to follow in the next few years – an easily
implemented and reliable target due to the open
and scalable solutions from WAGO.
TEXT DANIEL WIESE | WAGO
PHOTO THORSTEN SIENK
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