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* Federal Ministry
of Economics

The Programme — Owner ENERGY

The German Federal Ministry of Economics and Technology BMWi
set up the sustainable technology programme:

“Information Society Germany 2010” (iD2010)

and its successor

“Germany Digital 2015”

Responsibility for leadership: Department for Development of Convergent Information
and Communication Technologies (ICT); Dr. Goerdeler

Responsibility for implementation: Project Management Agency
at German Aerospace Center (DLR e.V.) (www.dIr.de),
Department of Convergent ICT / Multimedia

Other projects within programme:

T
7 e

%mmsseus

THESEUS — New Technologies for the Internet of Services

IT2Green — energy efficient ICT for SMEs, IT2GREEN
Administration and Housing
Trusted Cloud — Secure Internet Services for SMEs and Public Sector Trusted Cloud

4™ International Conference on Integration of
Renewable and Distributed Energy Resources


http://www.bmwi.de/
http://www.dlr.de/
http://www.theseus-programm.de/
http://www.it2green.de/
http://www.bmwi.de/go/trusted-cloud
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=== The Programme — Opportunities EENVERGY
N—

@ I Federal Ministry f——

Possibilities for sustained economic growth

mitigation of CO2
emission level
based on
“clean energy”

power generation based
on renewable energy
sources combined with

environmentally-friendly
power generation and
power

. new network
consumption .
infrastructure
4 International Conference on Integration of Source: A.T. Kearney
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Presentation Notes
Political decissions and boundary conditions

Nuclear power phaseout (Germany)

Feed-In tariffs for renewable energy lead to a fast expansion of renewable energies (Spain and Germany)

New strategies for managing volatile energy structures need to be found
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The Programme — Opportunities

[om—
EENERGY
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New Economic Policy Opportunities

Financing, contracting and
business models for
decentralized power and

heat generation '

Power storage and
transformation of stochasti
generation with renewables

in “Power on demand”

4™ International Conference on Integration of
Renewable and Distributed Energy Resources

Integral system
management

v
e

Total mobility across all means
of transportation

Contracting and energy
management behind the
meter, e.g. Smart Home

>

I Virtual electricity supplier

and franchising

Source: A.T. Kearney



* Federal Ministry e,
of Economics

The Programme — Objectives = EENERGY
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Contribution to the Energy Policy Triangle:

Progress in liberalization and decentralization of the
energy market

Integration of renewables

Intelligent energy management
(esp. active demand management)

New price structures
Consumers become “Prosumers”

e-Mobility

Efficiency

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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The Programme — Objectives

EENERGY

Contribution to Technology Policy priorities:

Utilization of the potentials of digital networking and distributed
intelligence for the power supply system

Development of integrated concepts with flagship projects
Practical and transferable

Development of applications and services along the whole value chain

generation » transport » distribution » end consumer

. !

economy

energy

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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=== The Programme — Organization  EENERGY

Launch of the e-Energy funding programme

2006: Analysis of current state and potential
2007: E-Energy technology competition
2008: Selection of 6 Model Regions (28 partners)
Total budget: 140 Mio. EUR E,M IIIIIII
incl. funding from: oo K
Federal Ministry of Economics and Technology;/';:j; S _
(approx. 40 Mio. € for four model regions) =" .
Federal Ministry for the Environment, Nature e &0

Conservation and Nuclear Safety (approx. 20 Mo v
Mio. € for two model regions)

4™ International Conference on Integration of
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http://www.e-energie.info/
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The Network Idea — Overview  EENERGY

Intelligent network of generation, distribution and consumption

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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DKE SMART.GRID Committee definition of Smart Grid

The term Smart Grid (intelligent energy distribution system) comprises the networking and control of intelligent generation, storage, consumers and interconnected elements of energy distribution and transmission systems by the means of ICT. 

The goal is to ensure a transparent both sustainable and environmental-friendly system operation which is cost and energy efficient, secure and safe.
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The Network Idea — Consumer  EENERGY

Private network
Intelligent metering
ICT Gateways

e Energy manager

Intelligent network of generation, distribution and consumption

4™ International Conference on Integration of
Renewable and Distributed Energy Resources



* Federal Ministry
of Economics

=== The Network ldea — Generation  EENERGY

I

e Distributed
generation

e Renewable energy
sources

Intelligent network of generation, distribution and consumption

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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=== The Network Idea — Commercial EENERGY

Management of
commercial
demand

Intelligent network of generation, distribution and consumption

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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The Network Idea — Storage “ENERGY

Intelligent network of generation, distribution and consumption

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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=== The Network Idea — Marketplace EENERGY

Energy
marketplace

Intelligent network of generation, distribution and consumption

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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The Network Idea — e-Energy  EENERGY

e-energy network

\
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FENERGY

—_—
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s EENERGY
EENERGY e

CENERGY ‘
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— EENERGY

P—X

EENERGY N

Intelligent network of generation;-distribution-and consumption

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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smart grids concept is much more than smart metering

Linking energy generation and consumption by ICT
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=== The Network Idea — Convergence EENERGY
N

Communication + IT Industry

Information & Communication
Technology + Energy sector

e-Energy

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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decision-making is distributed and that flows are bi-directional.

http://www.aol.com/
http://www.flickr.com/
http://www.epinions.com/
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The Network Idea — Convergence

The Next Convergence
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EENERGY
The Network Idea — German Situation© ,

15.000
Annual power expansion of RE plants in the energy sector
Geothermal
Photovoltaic 11.318
, 10.898
Biogas
_ 10.198
10.000 - Biomass

;

ind offsh 2427

Wind offshore 8.715

Wind onshore

Hydro 7.501

7.109
6.307
5.000 - 4_355
u T T

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

4™ International Conference on Integration of Source: German Renewable Energy Federation BEE (Bundesverband Erneuerbare Energie e.V.) Sector Forecast
Renewable and Distributed Energy Resources
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Source: Bundesverbandes Erneuerbare Energie e.V. (ed.): Wege in die modern Energiewirtschaft – Ausbauprognose der Erneuerbaren-Energien-Branche. Berlin 2009

RE take precedence over feed-in of conventional energy 
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The Network Idea — The Shift ~ EENERCGY

@ i Federal Ministry ﬁ
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ONE WAY process chain: demand-oriented production

ED==r D= &

Smart Generation Smart Distribution

art control th Ime networki

of w C nts

Smart Consumption Smart Storage

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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reducing both the peak-consumption and annual energy use

consumer oriented generation

plus

generation oriented consumption
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The Network Idea — Prosumer EENERGY

Role change of the Customer
Today (passive):

Unidirectional energy flow
Last element of energy supply chain
Undifferentiated, supply not demand-driven

Tomorrow (active):
Active partners in energy supply chain, user and provider
Multilateral contracts
Bidirectional energy flow
Individual, demand-driven supply
Demand side management
Demand side response

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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Applying this concept to the electricity networks would lead to control is being distributed

Behavioural transformation?
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The Network Idea — Psychology  EENERGY

“Technical” consumption feedback often doesn‘t
achieve the intended goals...

Savings potential often below 3%
Marginal user base

Expensive equipment only used by a small segment of consumers
Poor motivational approaches

» What is the key driver when it comes to
making decisions?
Financial incentives OR
Social recognition / social pressure?

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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type of energy they are consuming is important: Clean generation (renewable).
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=== The Model regions — Landscape  SENERGY

N—

Different characteristics of each model region

eTelligence

model region of Cuxhaven

RegModHarz

regenerative model region of Harz

E-DeMa
rodel region of Rhein-Ruhr

#
Smart Watts

model region of Aachen et

Model city of Mannheim
model region of Rhein-Neckar

MEREGIO
model region of Baden-Wirttemberg

4™ International Conference on Integration of
Renewable and Distributed Energy Resources

Rural area, low supply density, high percentage
of renewable energy

District with a lot of renewable energy producers

Changing from sectionalised energy to a
centralized e-energy marketplace

Price and quality demands, increase of self-
regulation

Urban area, high supply density, high
percentage of renewable and decentralized
energy

Price as financial incentive, minimum objective:
emission certificate
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obtain experiences and results within varied local demands and requirements 

thematic focus

technological concepts

operational concepts

regional conditions



- Developing and testing hardware and software for an energy internet

- Gaining knowhow on interoperability, safety and security

- Testing models of added value generation and business processes

- Analyzing market potentials and improving consumers acceptance

- Highlighting needs for changes in the legal framework


B | e o\
Model Region Baden EENERGY

and Technology

MeRegio
Specifics:
Energy Efficiency in the

Integrated House, incl. E-Car

Instruments:
— Smart meters and StromRadar©

— Price incentives at the outlet
— Minimum emission certificates
— Central platform to control and run the system

Lead partner: EnBW Energie Baden-Wirttemberg AG
Other partners: IBM, ABB, SAP, Systemplan, University Karlsruhe

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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Experiences

In phase 1 the price signal has 3 levels with relatively small spread
between the high tariff and super-low tariff

Zei 6 Uhr 9 Uhr 18 Uhr 22 Uhr
eitzone D A B c D . .
_ , , Mo-Fr 4 time zones according to
Freiet L the customers’ daily life
HT - (6-9, 9-18, 18-22, 22-6h)
Sa/So and holidays only 3 time
NT i zones (9-18, 18-22, 22-9h)
Each tariff must be valid for at
SNT least 1 hour

The tariff levels were assigned
randomly

6 12 18 24 t[h]
B HT (22,31 ct/kWh)

NT (19,31 ct/kWh)
B SNT (15,81 ct/kWh)

4™ International Conference on Integration of
Renewable and Distributed Energy Resources



Y Py The Model Regions -

) EENERGY
Experiences

First result: Customers react considerably to the dynamic tariffs of
MeRegio phase-1

Average load shift MeRegio clients 1) In the first 4 months of phase 1 the
MeRegio clients reacted stronger on HT as
>8% .. on NT

Energy efficiency increased and
consumption decreased an average of
1,2%, saving approx. 8 t of CO,

88 customers with average norm
consumption of 4,851 kWh were
evaluated

The measured load curves were

-9,5% compared with a reference group of 305
intelligent meter clients, who had
Nov Dez Jan Feb demographic characteristics comparable

to the MeRegio clients

.SNT(15,B1 ctkWh) NT (19,31 ct/kwh) . HT (22,31 ctlkWh)

4™ International Conference on Integration of ! preliminary results, confirmation pending

Renewable and Distributed Energy Resources
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Average load shift MeRegio clients compared to reference group

20,00%
15,00%
10,00%
5.,00%
0,00%
-5,00% -
-10,00% -+

-15,00%

-20,00%

—SNT NT  s——HT

-25,00%

Data set: measurement on weekdays except Saturdays Nov 2009 — Feb 2010

4™ International Conference on Integration of
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acceptance increases with degree of automation

decentralized data management reduces bandwidth constraints and allows for high degree of privacy

legal framework (incl. feed in tariffes) should be adapted
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Model Region Aachen “ENERCY
a
Smart%DWatts g Aacttg kg dd
Specifics: & '?"m =o = n*ﬂm'. o
Pricing signals, self-regulating grid ———————
Instruments: P sl »

Jl‘n

— Prognosis system and optimization
algorithms

— Device to upgrade household

a pnhagces

— EE BUS the 2-way bridge between grid and appliances
N—
Lead partner: Utilicount

Other partners: Stadtwerke Aachen, FIR at RWTH Aachen, PSI
Blsing & Buchwald, Kellendonk Elektronik

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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The Model regions — Results CENERCY
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EE-Bus: Networking of appliances for efficient energy management

App Store

Home Management: ¢
- energy efficiency @
- CO, efficiency

- comfort
- security

Energy Management
(communication with utility)

R o o e e e e i
: Energie Management System (EMS)
|
i
: Outbound Communication Layer
: = _-;"_A_ ':.__\
=
—Frrr—————————— =
L = CCDUJ
steering impulse | ~ | (Wemodkigerd | s
W I 12 \ T N
S 1 ] Inbound Comniunication Layer e
|
: e || zmeer |[ @ || |
e —————"
e__.
KNK End- Zighee End-
Drevice Dievice
I —
KNX End- ZigBee End-
Device Device
e —
(classical)

In-Home Automation

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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MoU with LG Electronics, South Korea
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Outcomes — Co-Operation
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[E-Energy Annual Congress
» an. 11 2 17, Berlin

» International event
(mainly European neighbours)
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» Main topic: Standardisation
\\ Kompetenzzentrum E-Energy

Partner Regions

D-A-CH-

co-operation
I ENERGIE

der Zukunft

EENERGY
N——r
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Use synergies

Replication of the results

National and European Dissemination

International cooperation (IEC, CIGRE, IEEE, NIST, etc.)

http://www.ikt-em.de/
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Outcomes - Standardisation ~ EENERGY

Establishing the centre of excellence for e-Energy within
the German Commission for Electrical, Electronic &
Information Technologies (DKE)

German Standardisation Roadmap E-Energy / Smart Grid

Identification and analysis of several studies and initiatives, e.g.
- |[EC SMB SG 3 Smart Grid Roadmap (IEC)
- NIST IOP Framework (NIST / EPRI)
- German e-Energy Standardisation Roadmap (BMWi / OFFIS / BDI)
- M/441 Mandate on Smart Metering (EU / CEN, CENELEC, ETSI)
- CigreD2.24
- Comparison of identified standards

Results

About 50 recommendations have been worked out by the
experts

A lot of standards are available

Especially for the IEC/TC 57 framework we expect a broad
consensus

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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1.Standardisation is a key issue for Smart Grids due to the involvement of many different sectors along the value chain –from the generation to the appliances in the households. 

2.Generic international standards from acknowledged international standardisation bodies like IEC and ISO should be the basis for standardisation

There are already a lot of existing and mature standards available and a lot of activities for consideration 

DKE is supporting theinternational approach of the IEC SG 3 Smart Grids and its framework.

There might be regional or national standardisation work needed due to different legal or market conditions. But these should be based on generic international standards.

http://www.dke.de/KoEn

of Economics
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Outcomes — Standardisation  “EVERUY

|dentified core standards for Smart Grid

IEC 62357: Seamless Integration Reference Architecture

IEC 60870: Transport protocols
e.g.EN 60870-5-104:2001-05

. Market
IEC 61970/61968: Common Information Model (CIM) C L
e.g. EN 61970-405:2007-09, EN 61968-3:2004-06 communication

IEC 62325: Market Communications using CIM

[EC 61850, 61850-7-4XX: SAS, Communications, DER

EN 61850-7-420:2009-06 Integration of

IEC 61400: Communications for monitoring and control of wind power DER / RES
lants

EpN 61400-1:2004-02

IEC 62351: Security for Smart Grid IT security

[EC 61334: DLMS (Device Language Message Specification)

[EC 62056: COSEM (Companion Specification for Energy Metering) Smart metering

e.g. EN 62056-53:2002-06

EN 50090 (KNX) In-house
(I§O/IEC JTC1 SC25 -ISO/IEC 14543-3, CEN/TC 247 (BACS/HLK) -EN 13321 -1 und -2)
ZigBee automation

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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There is a need to support the use of standardsand to advertise existing standards
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Outcomes — Standardisation  “EVERUY

Summary and Outlook

Version 1.0 of the Roadmap is available in English
and German

Standards for the Smart Grid of the future are
available
Provided by the IEC TC 57 working groups

Enhancement and integration is needed

Changes within regulatory, technical, political and organizational
aspects are needed for the Smart Grid

Next Steps (planned)

Pre-stud Smart Grid .. .
y Revision Start of Smart Grid
and Roadmap : ; :
. ) version 1.0 version 2.0 version 2.0
commenting version 1.0

March 2010 April 2010 January 2011 July 2011

4™ International Conference on Integration of
Renewable and Distributed Energy Resources
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There is a need to support the use of standardsand to advertise existing standards
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“Flagship projects
for the coming fleet”

EENERGY

Important for the Economy and

Quality of Life
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A two-way flow of energy and information between customer and supplier will heighten efficiency and lead to


% Federal Ministry
of Economics

and Technology The energy internet is a collaborative network. EENERGY
Network Economics are imperative.

www.e-energy.de

Matthias Kuom
Program Manager, International Activities and Priorities
Deutsches Zentrum fir Luft- und Raumfahrt e.V. (DLR) b
Projekttrager Multimedia des BMWi
Tel: +49 30 670 55-758
E-Mail: Matthias.Kuom@dIr.de

apples, then you and | will still each have one apple. But if you
have an idea and | have an idea and we exchange these ideas,
then each of us will have two ideas."

George Bernard Shaw

"If you have an apple and | have an apple and we exchange these I
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