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Making Intelligent Energy Supply Possible

INTRODUCTION

Power? Well, it comes out of a power socket. You get low,
medium, and high-voltage networks that bridge the vast
distances to the generator —this is usually a large power plant.
Until now, this energy supply model has been the accepted
norm worldwide but it is beginning to change.

The reason for this change is a growing trend towards
decentralised supply concepts. Increasing numbers of
alternative, distributed energy producers supply wind,
biogas and solar energy to the network at various times and
in varying amounts. Equally, new users have given rise to
a finely ramified charging infrastructure with thousands of
charging points for electric cars.

The existing energy distribution networks can barely meet
these new requirements. Development needs to happen
together with producers and consumers to create smart
grids. These are intelligent, controllable networks that allow
the challenges of the energy revolution, climate change and
liberalised electricity markets to be met.

Connectivity is the core functionality of smart grids. By
using them, it is possible to network equipment, systems
and devices anywhere via the Internet. If these systems and
components can quickly and safely communicate with each
other, it is possible to bring them together to form virtual
power plants and control them according to demand. New
services can therefore be created, which in turn, can form
the basis of new business models.

Since the smart grid engineering systems communicate with
each other directly via the Web (M2M), they are actually part
of the Internet of Things, (loT). The technologies behind the
concept are already known and generally widely available,
so they are often just developed further or combined in a
new way.

With its “smart grid” vertical market segment, EBV Elektronik
is specifically targeting this growth market. The leading
electronics distributor has divided the segment into the
four core areas of energy generation, energy transmission
and distribution, performance implementation, and the
measuring and trading of energy, focussing on smart meters,
energy storage units, adjustable transformers, generators
for renewable energy, charging infrastructures for electric
vehicles, and reliable, secure communications solutions for
the smart grid.

Even from the very initial phase of its products, EBV provides
supportto its customers with in-depth expertise, development
modules and proven system solutions. In terms of production,
it delivers reliable, perfectly fitting components such as
sensors, proven connectivity modules, power-efficient
microcontrollers and embedded processors. In addition,
EBV will also function as an incubator to bring together the
right partners when necessary. Customers can therefore
quickly develop and successfully market applications for
the smart grid.
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SMART GRIDS: AT THE HEART OF
DECENTRALISED ENERGY SUPPLY

The energy sector is faced with fundamental changes. The
evidence of thisis not only the ongoing phase-out of nuclear
energy, but also the first ever electrical flat rate to be used in
Germany. What has long been the rule for Internet connections
and mobile telephone contracts, will soon be implemented in
the energy market. How? Via the smart grid. The intelligent
energy network uses the progressive digitalisation of the
componentsinvolved. However, in order to achieve this trend
towards more decentralised and resource-efficient energy
production and distribution, as well as the intelligent, energy-
efficient use of energy, the various companies involved will
need to radically rethink their approach.

Virtual power plants and flat-rate electricity

Let us take the example of SonnenFlat. Established in Allgau,
energy system manufacturer Sonnen GmbH offers flat-rate
electric based on a community approach. Members investin
photovoltaic (PV) systems and home storage. Their batteries
are networked digitally with one another and the resulting
virtual storage can absorb energy from the power grid and
return it at a later point. It therefore provides primary control
energy, which can help compensate for fluctuations in demand,
thereby stabilising the network. By marketing primary control
energy, the provider earns money that is used to refinance
the electricity flat rate. This model assumes that members
cover approximately 75% of their own electricity needs, while
the remainder is supplied free-of-charge by the provider.

It looks like this could be just the beginning for flat rate offers.
Prof. Dr. Klaus-Dieter Maubach, former board member at
E.ON SE, is certain that ‘flat-rate, unlimited use’ offers will
prevail in the long-term in the energy sector.

This example illustrates the trend towards a more locally-
oriented energy supply. There is a vast spectrum of options
for generating electricity, ranging from wind or solar systems
and cogeneration or tri-generation plants, through to linking
up decentralised producersin virtual power stations and the
direct marketing of renewable energy.

Decentralised energy supply concepts can help to reduce
the cost of network expansion. Because the electricity is
produced and consumed on a local basis, there is no need to
transportitoverlong distances. The logical expansion of this
concept is controllable local network stations. Using these
new transformers, the power can be fed from the low-voltage
grid to the medium-voltage grid; an example usage for this
might be utilising PV systems to supply an industrial area
with energy produced in a neighbouring residential area.
The basis of virtual power plants and virtual storage is the
smart grid. Only if the various units and components can
communicate with each other securely and in real-time,
are you able to link them together and control them. M2M
communication takes place via the Internet.

The re-emergence of established energy suppliers

Established energy suppliers need to adapt to this change
or risk going under. Consequently, they are already in the
process of re-establishing themselves. The companies have
split off their conventional energy supply sectors—coal, gas,
and nuclear power — and are shifting their focus towards
sustainable technologies and renewable energy. Besides solar
energy, wind power plays a major role and this results ever
more frequently in the creation of offshore wind farms. So,
for example, E.ON and RWE (through subsidiary company
innogy) want to focus on the lucrative business of clean
wind and solar power, power grids, and distribution. In any
event, the smart grid is an important cornerstone in any new
business models.

Wind turbines (WT) and entire wind farms have long been
networked and communicating with each other via the Internet.
It is here that the loT can really play to its strengths, such
as providing condition monitoring, for example. Sensors in
the WT detect important technical parameters enabling the
current status of essential components to be detected: certain
patterns of vibration, for example, may indicate impending
damage to bearings. Ininstances like this, the WT in question
can proactively inform the control room and switch to a
secure mode of operation. This means that maintenance
can be initiated at an early stage before any actual damage
occurs. These capabilities are particularly important for off-
shore installations where maintenance operations are much
more complex than on land-based wind farms.

ELECTROMOBILITY: THE NEED FOR A NEW
CHARGING INFRASTRUCTURE

The transportation industry is characterised by increased
digitisation and electrification. This not only has an effect
on private means of transport, but also on public passenger
and freight transport, both on the roads and by rail. Vehicles
are equipped with high-tech sensors and modules for data
processing and communication, which allows the fleet to be
better controlled and contributes to optimised maintenance
operations. They are therefore also part of the loT.



In addition, we are also seeing an increase in the availability
of digital technologies and a change in the understanding

of values of numerous people. In many cities, car-sharing
providers are successful, not least because consumer goods
like expensive smartphones are increasingly more important
to young people than owning their own car. In the future,
electric cars will more frequently be found in the carpools
of car sharing firms and these vehicles will be permanently
linked to the headquarters.

With entry restrictions for vehicles in urban areas becoming
ever more stringent, and the Federal Council in Germany
calling for the abandonment of combustion engines in
vehicles by 2050, starting with the prohibition of the sale
of gasoline and diesel vehicles in 2030, the electric vehicle
market will continue to flourish and develop. The effect of
this are already visible: one example is Deutsche Post, who
have begun to upgrade their fleet. To do this, the company
purchased the Aachen-based electric car manufacturer Street
Scooterin December 2014. In April 2016, StreetScooter Work
began the series production of a van that is optimised for
the delivery operations of the DHL parcel service. From 2017,
approximately 10,000 vehicles will roll off the production line,
with the possibility of supplying them to other customers.
Inthe long term, Deutsche Post wants to convert their entire
fleet of vehicles into an E-operation, around 70,000 vehicles
in total.

Without question, electric drives are much better suited to
constant stop-and-go operations than gasoline or diesel.
Because the delivery vans can be charged overnight, there
is no time pressure on re-filling the batteries.

This is a positive point as the rapid charging of energy
reservoirs with direct current poses quite a challenge. Until
now, charging an electric vehicle with a 400V three-phase AC
power connection, or even a 230V power outlet has typically
taken several hours. When it came to long-distance routes,
there was therefore no alternative to electric drives other
thaninternal combustion engines. Motorists are used to only
taking a few minutes to fill their cars. So even spending 20
minutes to fill the energy reservoir, for example at a motorway
service area, is too long.

By the time Porsche brings its first pure E-racer to the road
—scheduled for 2020 — a more efficient, networked charging
infrastructure must be available for use. The caris equipped
with an 800V battery instead of the usual 400V one, and will
charge at 1000V and 350A, so that’s around 350kW! Later,
new style connectors should allow charging at up to 500A
and inductive charging techniques are also a possibility. As
part of the loT, the vehicle could register in good time at the
nearest charging station if energy reserves look to be depleted.

Operators of charging stations, such as those at rest stops,
should already be thinking about how they want to meet the
enormous demand for electrical energy in the future. What
is clear, is that the existing electricity production network
was not designed for this. It's conceivable that a combination
of conventional electricity and renewable energy sources,
such as wind turbines and PV systems, might be put in
place. These work together using a large buffer memory
and provide large quantities of energy on a local basis. By
digitally linking the components as part of a smart grid, the
operation could be optimised.

SMART METERS: THE BASIS FOR INTELLIGENT
NETWORK AND RESOURCE MANAGEMENT

Smart meters, in combination with smart meter gateways
(SMGW), form the backbone of intelligent network and
resource management in the energy sector. The devices
can serve electricity, gas, water, or heat meters. But their
functionality goes far beyond that of meters that can be
read at a distance.

In Germany, smart meters have been provided to major
customers since the 1990s, and since 2010 they have also
been offered to smaller companies and private households. A
gradual roll-out in combination with SMGW has been planned
for the future. From 2017, it will be available to customers
with a consumption of more than 10,000kWh/year and by
2020 for customers who consume more than 6,000kWh. An
Internet connection is made available via the SMGW.

For a photovoltaic system to be used sensibly, particularly
if used as part of a virtual power plant, an efficient energy
storage solution is necessary. Today, these are based on



lithium-ion batteries. The increase in mass production
has led to a decline in price and subsequently improved
profitability of these solutions. The storage reservoir also
needs to communicate important status data regarding its
capacity and currentfill level viathe SMGW. Correspondingly,
what is necessary here, is to find solutions that can reliably
determine the charge level and subsequently transfer this
information to the control room.

IT SECURITY INTHE SMART GRID:
COMMUNICATION BETWEEN POWER STATIONS

The transparent, seamless, and bi-directional transfer of
energy-relevantinformation in real time is the basis of smart
grids. More important still is the security of the system, which
is decisive for the success of future smart grid applications.

Previously, power stations and operating control points
have communicated via a stand-alone — usually wired -
infrastructure. As decentralisation has progressed, this
approachis nolonger used. If, for example, several wind and
PV systems formed part of a virtual power plant, it would
be far too expensive to install an individual connection for
each location given that these only serve the purpose of
exchanging data with the control centre operator. Once
again, the Internet provides the answer.

However, operators of old power plants find themselvesin a
dilemma. They need to open up their systems to the Internet,
but the old communication infrastructure is frequently too
precarious. Quite often they date from a time before the
triumph of the Internet, when cyber security played little
or no role.

In order that these networks are protected from cyber threats
when connected to the Internet, gateways with very high security

standards are needed, which prioritise the confidentiality
and integrity of the data being transferred. For smart meter
gateways in Germany, these security requirements are defined
in the BSI TR-03109 technical guidelines. The security level
of this standard is comparable to that of a credit card.

Without question, cyber security is the dominant theme for many
companies in the energy sector. In addition to interoperability
and standardisation, it is one of the fundamental market
drivers for smart grids. The emphasis placed on this at EBV
in terms of the portfolio and customer advice is therefore
correspondingly high; for example, this is why EBV provides
special security chips for loT applications. These are used in
a similar way to debit cards.

In a different way to applications in the healthcare sector, no
personal datais transferred in the smart grid. Nevertheless,
users must be protected against the misuse of technologies,
such as illegal monitoring. Currently, more than 100 norms




and standards of the IEEE-SA already describe and define
intelligent electricity networks. In order to improve data
protection and data security, however, further definitions
and standardisation are still required. EBV supports its
customers in this dynamic area, providing them with help,
advice and finding solutions.

THE ROLE OF EBV: INTELLIGENCE FOR THE
SMART ENERGY GRID

Smart grid applications are complex and increasingly software-
driven. They bring together features from completely different
areas. For manufacturers, this means it is highly likely that
the development of a product requires expertise from outside
their own core competences, for example knowledge of
connectivity or information security. Instead of laboriously
acquiring expert knowledge in wireless technology, embedded
security, or other areas, the recommended way forward is
collaboration with specialised partners, especially if they can
come on board at an early stage of the development. With
its extensive network of partners, EBV can build bridges and
help its customers to find quick and appropriate resources
and specific application knowledge.

A further challenge is the enormous variety of electrical
components available. Finding the optimum components for
an application is like looking for the proverbial needle in a
haystack. It also costs valuable time. EBV has long-standing
expertise in all fields of electronics and has an overview
of the entire eco-system, including design, software and
manufacturing. By focusing on important, reliable suppliers,
including some of the largest semiconductor manufacturers,
the specialist distributor can work with its customers to quickly
and precisely identify and select sensors, microcontrollers,
power management and wireless modules that optimally suit
the planned smart grid application. EBV customers therefore
have access to the latest technology. Thanks to perfectly
tuned logistics, EBV can also ensure a smooth process flow,
from planning to production.
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EBV attaches a great deal of importance to a lively exchange
of knowledge between its market and technology segments.
The goal is always to look at all sides of a possible application.
This is because only by understanding the big picture and
recognising trends at an early stage, can EBV properly
advise its customers. Using interdisciplinary thinking, the
intelligent linking of relevant thematic areas, and by combining
competencies, EBV helps its customers to identify and use
new potential to profitably develop their lines of business.

CONCLUSION

The use of digital technologies allows energy to be generated,
distributed and used in a sustainable manner. The smart grid
can help this by conserving existing resources and satisfying
current needs without compromising the well-being of future
generations. As increasing numbers of companies develop
innovative solutions, there is no doubt that the smart grid
is a promising market. For this, companies need a partner
who can not only produce fast and reliable large quantities
of electronic components, but also support them from the
initial phase of the project. This partner is EBV Elektronik.

Over the decades, EBV has developed expertise in specialist
areas thatare now being combined into smarttechnologies,
the Internet of Things and Industry 4.0. This means that EBV
can precisely understand the needs of its customers, providing
them with services that go far beyond the mere distribution of
electronics components. The company offers knowledgeable
and solution-oriented technical support, which reduces the
development time and helps avoid mistakes being made.

In addition, EBV acts as a catalyst between customers, solution
providers, and market and technology experts. Customers
benefit from the combined knowledge and can quickly
develop and market successful products and applications
for a promising growth market.
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AUSTRIA
A-1120 Wien

Grinbergstrale 15 / Stiege 1/ 7. OG

Phone: +43 (0)18 91 52-0
Fax: +43 (0)18 91 52-30

BELGIUM
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Kouterveldstraat 20
Phone: +32 (0)27 16 00 10
Fax:  +32(0)27 20 81 52
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B-1505 Sofia
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Amazon Court

Karolinska 661/4
CZ-18600 Prague

Czech Republic

Phone: +420-234 091 011
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DENMARK
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FIN-90100 Oulu
Nahkatehtaankatu 2

Phone: +358 8 41 52 62 70
Fax:  +358841526275

FRANCE

F-13856 Aix-en-Provence

1330 Rue G.G. de la Lauziere
Europarc Pichaury, Batiment A2
Phone: +33 (0)442 39 65 40
Fax:  +33(0)442 39 65 50

F92184 Antony Cedex (Paris)
2-6 Place Du General De Gaulle -
CS70046

Phone: +33 (0)140 96 30 00

Fax:  +33(0)140 96 30 30

D-69439 Holzwickede
WilhelmstraRe 1

Phone: +49 (0)2301 943 90-0
Fax:  +49 (0)2301 943 90-30

D-41564 Kaarst
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Phone: +49 (0)2131 96 77-0
Fax:  +49 (0)2131 96 77-30

D-71229 Leonberg

Neue Ramtelstralle 4
Phone: +49 (0)7152 30 09-0
Fax: +49 (0)7152 759 58

D-90471 Nirnberg
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Phone: +49 (0)911 817 669-0
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Airport Business Center Leipzig
Frankfurter StraBe 2

Phone: +49 (0)34204 4511-0
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D-78048 VS-Villingen
Marie-Curie-Strale 14

Phone: +49 (0)7721 998 57-0
Fax: +49 (0)7721 998 57-70

D-65205 Wiesbaden
Borsigstralte 36

Phone: +49 (0)6122 80 88-0
Fax: +49 (0)6122 80 88-99

HUNGARY

H-1117 Budapest

Budafoki Ut 91-93, West Irodahaz
Phone: +36 1 436 72 29

Fax:  +36 1436 72 20

IRELAND

IRL:Dublin 12

Calmount Business Park
Unit 7 Block C

Phone: +353 (0)14 09 78 02
Fax:  +353 (0)14 56 85 44

ISRAEL

1-40600 Tel Mond

Drorrim South Commercial Center
PO. Box 149

Phone: +972 (0)9 778 02 60

F-35510 Cesson Sévigné (Rennes) Fax:  +972 (0)9 796 68 80

35, av. des Peupliers
Phone: +33 (0)299 83 00 50
Fax:  +33 (0)299 83 00 60

F67400 llkirch Graffenstaden
35 Rue Gruninger

Phone: +33 (0)3 90 40 05 92
Fax:  +33(0)3 88 65 11 25

F-31500 Toulouse

8 chemin de la terrasse
Parc de la plaine

Phone: +33 (0)561 00 84 61
Fax:  +33(0)561 00 84 74

F-69693 Venissieux (Lyon)
Parc Club du Moulin & Vent
33, Av. du Dr. Georges Lévy
Phone: +33 (0472 78 02 78
Fax:  +33 (0)478 00 80 81

GERMANY

D-85609 Aschheim-Dornach
Einsteinring 1

Phone: +49 (0)89 388 882-0
Fax:  +49 (0)89 388 882-020

D-10587 Berlin

Englische Stral3e 28

Phone: +49 (0)30 74 70 05-0
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Burgdorfer StraRe 2

Phone: +49 (0)5139 80 87-0
Fax:  +49 (0)5139 80 87-70
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ITALY

1-20092 Cinisello Balsamo (MI)
Via C. Frova, 34

Phone: +39 02 66 09 62 90
Fax:  +39 02 66 01 70 20

1-50019 Sesto Fiorentino (Fl)
EBV Elektronik Srl

Via Lucchese, 84/B

Phone: +39 05 54 36 93 07
Fax: +39 05 54 26 52 40

1-41126 Modena (MO)

Via Scaglia Est, 33

Phone: +39 059 29 24 211
Fax:  +39 059 29 29 486

1-80128 Napoli (NA)
Via G. Capaldo, 10
Phone: +39 081 193 016 03
Fax: +39 081 198 061 24
Cell.  +3933583905 31

1-00155 Roma (RM)

Via Edoardo D'Onofrio 212
Phone: +39 064 06 36 65/789
Fax:  +39 064 06 37 77

ot v connled sowees climateneutral
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FSC

1-35030 Sarmeola di Rubano (PD) ZA-2157 Woodmead,
Piazza Adelaide Lonigo, 8/11 Johannesburg

Phone: +39 049 89 74 701 Woodlands Office Park
Fax:~ +39 049 89 74 726 141 Western Service Road

110144 Torino (TO)
ViaTreviso, 16

Phone: +39 011 262 56 90 Fave 27 (O 258 1 T8
Fax: +39 011 262 56 91
SPAIN
NETHERLANDS E-08014 Barcelona
NL-3606 AK Maarssenbroek c/Tarragona 149 - 157 Planta 19 1°

Planetenbaan 116
Phone: +31 (0)346 58 30

Fax:  +31 (0)346 58 30 25

NORWAY

Postboks 101, Manglerud
Ryensvingen 3B

N-0681 Oslo

Phone: +47 22 67 17 80
Fax: +47 22 67 17 89

POLAND
80-838 Gdansk
Targ Rybny 11/12

Phone: +48 (0)58 719 21 87

02-674 Warszawa
Ul. Marynarska 11

Phone: +48 (0)22 257 47 06 GimmEnEEn 18, 7

PL-50-062 Wroclaw

PI. Solny 16

Phone: +48 (0)71 34-2 29-44 SWITZERLAND

Fax: +48 (0)71 34-2 29-10 CH-8953 Dietikon
Bernstrasse 394

PORTUGAL Phone: +41 (0)44 745 61 61

Unipessoal LDA
Edificio Tower Plaza

Rotunda Eng.° Edgar Cardoso, 23 - 14°G
4400-676 Vila Nova de Gaia

Phone: +351 220 920 260 A Gz BRVEIGRsEs o)

Fax:  +351 220 920 261 Phone: +41 (0)216 54 01 01
Fax: +41 (0)216 54 01 00

ROMANIA

4C Gara Herastrau Street TURKEY

Building B, 2" Floor - 2" District Canan Residence

Bucharest Hendem Cad. No: 54 Ofis A2

RO-014472

Phone: +40 21 528 16 12
Fax:  +40 21 528 16 01

RUSSIA

RUS-620028 Ekaterinburg
Tatischeva Street 49A
Phone: +7 343 311 40 4
Fax: +7 343 311 40 46

RUS-127486 Moscow
Korovinskoye Shosse 10,
Build 2, Off.28

Phone: +7 495 730 31 70
Fax: +7 495 730 31 71

RUS-195197 St. Petersburg Veslovstena st 14

Polustrovsky Prospect 43,
Office 421

Phone: +7 812 635 70 63
Fax: +7 812 635 70 64

SERBIA

Balkanska 2

SRB-11000 Belgrade
Phone: +381 11 404 9901
Fax:  +381 11 404 9900
Mobile: +381 63 204 506
Mobile: +381 62 78 00 12

SLOVAKIA
SK-82109 Bratislava
Turianska 2

Green Point Offices

Phone: +421 2 321 111 41 Royal Wootton Bassett
Fax: +421 2 321 111 40 Wiltshire, SN4 8SY
SLOVENIA Phone: +44 (0)17 93 84 99 33

SI-1000 Ljubljana
Dunajska 167

Phone: +386 (0)1 56 09 778 North
Fax: +386 (0)1 56 09 877 Manchester International

SOUTH AFRICA

ZA-8001 Foreshore, Cape Town Manchester, M22 5WB

1 Mediterranean Street
5th Floor MSC House

Phone: +27 (0)21 402 19 40
Fax: +27 (0)21 419 62 56

ZA-3629 Westville
Forest Square,11 Derby PI
Suite 4, Bauhinia Building

Phone: +27 (0)31 27 92 600 Phone: +44 (0)141 242 4820
Fax: +27 (0)31 27 92 624 Fax: +44 (0)141 221 1916

Building 14-2nd Floor
Phone: +27 (0)11 236 19 00

Phone: +34 93 473 32 00
10 Fax: +34 93 473 63 89

E-39005 Santander (Cantabria)
Racing n° 5 bajo

Phone: +34 94 223 67 55
Phone: +34 94 237 45 81

E-28760 Tres Cantos (Madrid)
Centro Empresarial Euronova
C/Ronda de Poniente, 4
Phone: +34 91 804 32 56
Fax: +34 91 804 41 03

SWEDEN
S-191 62 Sollentuna

Phone: +46 (0)859 47 02 30
Fax: +46 (0)859 47 02 31

Fax: +41 (0)44 745 61 00

CH-1010 Lausanne

Serifali Umraniye Istanbul
34775 Turkiye

Phone: +90 (0)216 52 88 310
Fax:  +90 (0)216 52 88 311

Armada Is Merkezi

Eskisehir Yolu No: 6 , Kat: 14
Ofis No: 1406

06520 Sogutozu, Ankara-Turkey
Phone: +90 (0)312 295 63 61
Fax:  +90 (0)312 295 62 00

UKRAINE
UA-03040 Kiev

off. 422-423
Phone: +380 44 496 22 26
Fax:  +380 44 496 22 27

UNITED KINGDOM

South East

2, The Switchback

Gardner Road

Maidenhead

Berkshire, SL6 7RJ

Phone: +44 (0)16 28 77 85 56
Fax: +44 (0)16 28 78 38 11

South West & Wales
12 Interface Business Park
Bincknoll Lane

Fax:  +44 (0)17 93 85 95 55

Office Centre, Suite 3E (MIOC)
Styal Road

Phone: +44 (0)16 14 99 34 34
Fax: +44 (0)16 14 99 34 74

Scotland

15t Floor

ace 180 St. Vincent Street
Glasgow, G2 5SG
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