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Fraunhofer

>

Legal status: Non-profit association (e.V.) =

>

Mission: Application-oriented R&D
Staff: 17.000
Institutes: 60 Y

Budget: ca. 1.600 Mio. U/a

> > >

1) with a certain technical or scientific focus each
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Fraunhofer Institute for Integrated Systems and Device Technology

A Director: Prof. Lothar Frey

R&D Fields
A Power Electronics
A Semiconductor Technologies

Staff: 1701

A Budget: ca. 16 Mio. U/a
A 2 0 e 2 Séblic funding
A 75...80% project revenues
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Our R&D Focus

How to get power electronics more

cost efficient

> >

energy efficient

robust

> >

compact

>

system integrable
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380V DC in Commercial Buildings and Offices
Definition of different voltage ranges

IEC 60364 voltage range AC

High voltage (supply system) > 1000 Vrms
electrical arcing

Low voltage (supply system) 5081000 Vrms
electrical shock

Extra-low voltage <50 Vrms
(supply system)

DC

> 1500 V

12061500 V

<120V
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380V DCin Commercial Buildings and Offices

content

A History of electricity

A Impact of power electronics

A 380 VDC in buildings

A Projects (DCC+G and SEEDSs)
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380V DCin Commercial Buildings and Offices

History of electricity
Stabilisation of DC power supply

Battery storage of the electric power station Battery storage of the electric power station
Straubing (1901) Landshut

------
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380V DCin Commercial Buildings and Offices

History of electricity
DC E AC A slow changing process

Gleichstromentwicklung in Straubing (1940-1950)"%

Jahr Bezug und Erzeugung Gleichstromabgabe

in Mio. kWh in Mio. kWh in %

P —

1940 6397 3265 51,0
1941 6568 3594 54,5 o
1942 7186 3611 50,0 o
1943 7231 3549 49,2 5
1944 8428 3744 44 4 =
1945 8925 3569 40,0 <
1946 10655 3551 33,3 =
1947 11124 3561 32,0 =
1948 11624 3577 30,7 £
1949 12550 2868 22,8
1950 13718 2439 17,8
1940/50: + 7321 — 826
in Prozent: +114,4% —25,3% =332

A Dingolfing: change process from DC to AC finished completely not before February 1959.
A New York: electricity supplier Con Edison delivered DC until 2007.
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380V DCin Commercial Buildings and Offices
History of electricity

Distributed gird structure High availability in huge central grid Renewable energy sources
many small sources, system. Small number of power stations Mixing all together a lot of small
Grid stabilization with Generators and storage systems
batteries Information and Electronic

Systems for stabilization are
possible (Smart-Grid)

1900 1950 2000
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380V DCin Commercial Buildings and Offices
Impact of power electronics

Oscar von Miller
1960 1970 1980
Si power diode power modules 1 IGBT
bipolar ]oower transistor power MOSFET

power electronic

enables the processing of power like
signal processing

=> changing voltage level or even
frequency can be done without big ,
transformer | T
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380V DCin Commercial Buildings and Offices
Zero-Energy Directive 2010/31/EU

18.6.2010 Official Journal of the European Union L 153(13

DIRECTIVE 2010/31/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 19 May 2010
on the energy performance of buildings

(recast)

Atticle 6
New buildings

1.  Member States shall take the necessary measures to ensure
that new buildings meet the minimum energy performance
requirements set in accordance with Article 4.

For new buildings, Member States shall ensure that, before
construction starts, the technical, environmental and economic
teasibility of high-efficiency alternative systems such as those
listed below, if available, is considered and taken into account:

(a) decentralised energy supply systems based on energy from
renewable sources;
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