E.ON Energy Research Center

RWTH/ ACHEN
UNIVERSITY



O Utl I n e E.ON Energy Research Center

® [ntroduction to ACS

® FI|-PPP approach

B FINSENY — Future Internet for Smart ENergY

® FINESCE — Future INternEt Smart Utility ServiCEs

®m Conclusion

09.05.2013 | ACS Automation of Complex Power Systems | N‘I‘H
Dipl.-Ing Bettina Schafer



E.ON Energy Research Center

B [ntroduction to ACS

09.05.2013 | ACS Automation of Complex Power Systems | NTHMCHEN

Dipl.-Ing Bettina Schafer UNIVERSITY



Automation of Complex Power Systems (ACS) A

Prof. Dr. Antonello Monti

m High-level integration of real-time
communication systems in energy
networks

®m Distribution level automation

® Home energy systems and city
quarters

m Agent based control for power

Contact:

systems Mathieustr. 10, Main Building

® Uncertainty simulation and control 52074 Aachen
: . . www.eonerc.rwth-aachen.de

®  Multi-physics power hardware in the amonti@eonerc.rwth-aachen.de
loop Tel: +49 241 80-49700
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The RT SImUIatlon Lab E.ON Energy Research Center

External Testing facility

DSP Cluster
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Multi-Energy Approach to Neighborhood Systems . rescorcn coner

m Development of new concepts
for local control of low voltage
grid

®m Integration of different grids:
electrical, gas, heating

m Detailed simulation of city-
guarters to check the proposed
solution

m Development of plans for large
on-field deployment of control
concepts

m Example projects:

2DSM

= Welheimer Mark (BMWi)

= FP7 Cooperate
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Active Distribution Networks EON Energy Research Center
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®m OQOverall architecture definition for
automation in Active Distribution
Network

® Advanced approaches to grid
monitoring (PMU 2.0)

®m Significant field trials in real
distribution network as part of the
effort i

= Involvement in the EEGI (Electrical g (% ) EEE
Energy Grid Initiative of the EC) —_——

m Example projects
= FP7 IDE4L
= FP7 GEYSER
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Advanced ICT for Energy: Future Internet E ON Energy Research Center

m Collaboration among the most
relevant players in Europe in
the field of Energy and
Communication as part of the 4
Future Internet PPP

m Definition of the architecture of
the Future Internet to support
the business sector energy

® Field trial implementation
across Europe on the way

| ﬁ"‘ siemens ABB
9 puscH-aecen

T catellucent () § USERASSHE
% 0 ERICSSON £

FINESCE

I
® Example Projects: L
_ _——
= FP7 FINSENY - i
Future Internet Smart Utility Services
= FP7 FINESCE
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m FI-PPP approach
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Can the Internet be useful ==
for Smart Energy? E.ON Energy Research Center

® The Internet provides

= A cost-efficient information and communication infrastructure with
outstanding scalability and economy of scale

Well-proven Internet technologies (e.g. TCP/IP protocol suite) for re-use in
private networks

= Openness to new service providers and business models

® Limitations of today’s Internet technology
= No guaranteed high priority
= Internet could introduce security gaps

= Internet technology does not fulfil the short and deterministic latency
requirements (e.g. for tele-protections)

® BUT the Internet is evolving fast, often at exponential rates, and
adapting itself to users’ demands
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Critical features for Smart Energy F.ON Energy Research Center
Reliability Minimal interruptions to supply at all customer levels

All members of society will be protected from dangerous
occurrences

Safety

Intelligence

Ensure compliance in the use of information and protect the
Secu rity gsélor;ifrom unwanted intrusions whether physical or cyber

" Be capable of operation with a wide mix of different energy
Adaptability sources and be self-healing through decision-making on a
local level

Utilisation Improved utilisation of assets through monitoring and
control

The gathering and management of information relating to
customers and assets throughout the network and using such
information to deliver the features above
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Basic idea of the FI-PPP m==
(Future Internet Public-Private-Partnership) £ ON Energy Research Center

Content
Management

Transport &
Mobility Agribusiness
\_ & Environment

l

Usage Areas like ..

: Cloud Hostin Applications / Services Ecosystem & Deliver
... require today 2 PP d d
or in fUture . Data / Context Management Security
Internet of Things Interface 2 Networks & Devices

... which should be provided in a generic way by the Future Internet
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FI_PPP Programme E.ON Energy Research Center
- . FP7 Future Internet Public-Private Partnershi Programme Architecture
Identification of the { . .
requirements for each
usage area A A \
7))
L
7))
<
0 \
Generalization of " —
requirements = | N 0
2010 2011 | 2012 | 2013 2014 2015
Phase 1 Phase 2 Phase 3

The detailed FI-PPP work programme is available at http://ec.europa.eu/foi

Implementation

of generic requirements Dl_eplqy domaln-spelc|f|fc Large-scale
as core platform applications on core platform testing
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E.ON Energy Research Center

B FINSENY — Future Internet for Smart ENergY
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FINSENY Scenarios EON Energy Research Center

—

'4;?' Future Smart —
Internet Energy -

o h
PRty
/NSEN ! ! - -
p— o Smart Buildings
8 &
> & 1
Electronic Distribution Microgrids
Marketplace Networks
for Energy \ Electric Vehicles
e "//
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lllustration by FINSENY movie F.ON Energy Research Center
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FINSENY's 4-Step Approach £ ON Energy Research Center

1. Scenario description

= ldentify use cases and actors (market roles as well
. . . . Outling System
as systems & devices) according IntelliGrid Q Usecabe Subfunctions
method a7

2. ICT requirements

= Define requirements for communication &
information flows as well as services and
middleware

3. Functional Architecture

= ldentify key functional building blocks and
interfaces, specify data models and
communication protocols

= Develop ICT architecture based on common and
domain specific enablers
4. Trial candidates

= ldentify trial candidates taking into account
relevance, trial setup and reuse of existing trials
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Smart Grid Architecture Model (SGAM) —

by CEN/CENELEC/ETSI Smart Grid Coordination Group RAWG E.ON Energy Research Center
Outline _
Usecase Subfunctions

Represents use cases including
logical functions or services
independent from physical
implementations

Represents information objects
or data models required to fulfill
functions and to be exchanged
by communication

Represents protocols and
mechanisms for the exchange of
information between
components

Represents physical components
which host functions, information )

______ o e e e e e e e e e e =

and communication means .~ Compon

A

Generation  Transmission  Distribution DER Customer
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FINSENY Experimentation

Experimentation Scenario

frequency

frequency control
Communication characteristics

E.ON Energy Research Center

Study the impact of sudden increase in EV charging load on system

Investigate benefits of smart chargers by possible contribution of EVs to

Investigate the impact of communication disturbances on the contribution of

EVs in frequency control of future smart grids

GTAI/O
Cards

RTDS
LabVIEW

Real-Time
Target

T

NI PCle
Analog | (FPGA)
1/O _
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Ethernet
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F I N S E N Y ConCI USIO n E.ON Energy Research Center

B The FINSENY project

= Collected and selected use cases for its five scenarios

Provided use case descriptions as input to SG-CG WG Sustainable
Processes

Identified ICT requirements within scenarios
Consolidated ICT requirements in the project
Coordination with the other FI-PPP usage areas
requirements covered by generic enablers (FI-WARE)
requirements covered by specific enablers (FINSENY)

Develop consistent functional ICT architecture considering FI-WARE GEs for
FINSENY scenarios

Experimentation results
Plan for consolidated Smart Energy trial
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® FINESCE — Future INternEt Smart Utility ServiCEs
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FINESCE ==

FI-PPP Phase 2 Use Case Project F.ON Energy Research Center

FINESCE

Future INternet Smart Utility ServiCEs

= RWTHAACHEN
- Telecom networks UNIVERSITY
@ ERICSS0N ey evim
BAUM. e'on
farll .
RWTHAACHEN S
4#: INSERO
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¢ Hotp i @ Trial S|t:.-°f::€:3u|lcmgs -
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http://www.finesce.eu/

FINESCE Logical Architecture F.ON Energy Research Center

FINESCE partners

and University Contest

| Core Applications of Trials ' SME Contest Winners '- FINESCE Young Professionals
APP APP
wwww APP | APP || APP || APP | APP APP app | APP LT T appl

API Layer

Smart Home / Electric eMarket Place
Prosumers, . WOhlllty E
—— ] ——

GE GE GE
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Expected Results after the FI-PPP ends £ ON Energy Research Center

m FINESCE API N

est,

Interoperability Framework

Laver CORE API GE Utility Client .
Data & Information Model
Laver Data Process
Gateway/Network/Storage G Generic
N (¢ .

Laver Ti
Sensing/Actuating
Layer Sens/Act  Sens/Act Sens/Act Sens/Act

® The FINESCE-API, as an interface =
definition, validated in field trials
before being offered for
standardization after the project L)
ends

09.05.2013 | ACS Automation of Complex Power Systems |
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Our innovation efforts, helping
new companies & communities
develop

Our Open call opens Sep’13

1.2 Million Euro available for
new partners to work on new
smart energy technologies in
our trials

Results from the trials for use in
large scale smart grid
developments

Phase Ill proposals (deadline
Dec 2013)



E.ON Energy Research Center

B Conclusion
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ConCI USIOn E.ON Energy Research Center

® FI-PPP programme advances Future Internet technologies across
diverse business domains

. - FUTURE
® Future Internet Energy projects: ~ o INTERNET
= FINSENY - successfully finished - PPP

= FINESCE - just started
= Open Call and Phase IIl to come

FLITLINE

LITILITY
| l=a o =
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E.ON Energy Research Center

Thank you very much!
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