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Executive Summary

Formed in June 2010, the so-called ‘Smart Grid Stakeholder Group’ (SGSG) is an open group of
industrial players interested in the Smart Energy arena. Six meetings of the group were organised since it
has been founded, and the number of participating organisations has grown to over 60 organisations.

Further developing the SGSG and organising the information exchange between the SGSG and the
project is a major activity in FINSENY. A close link with the SGSG has been established to foster the
information exchange between the whole European Energy and ICT community.

The main topics of this seventh SGSG meeting on September, 24" 2012 in Munich were to
- Provide an overview on FINSENY’s approach and methodology

- Present the newest results from FINSENY’s scenarios Distribution Network, Microgrid,
Smart Buildings, E-Mobility and Electronic Marketplace for Energy

- Provide an overview on the functional architecture of the FINSENY’s scenarios and present
ideas on trial candidates

- Present results from other Smart Grid research projects like “OpenNode” and
“RegModHarz” also by showing a demonstrator

Illustrate first trial experiences on E-Mobility and Smart Metering in Ireland

Provide feedback how FINSENY addressed the recommendations of the 6" SGSG Meeting

The objectives of this SGSG meeting were to update the community about the current status on the
FINSENY scenarios with a special focus on functional architecture and trial candidates, the presentation
of other Smart Grid activities in Europe and to provide room for discussions on early-trials in FI-PPP
Phase 2 and other upcoming research opportunities.
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1. Introduction

The objectives of this seventh SGSG meeting were the introduction of new projects, the information
sharing with the Smart Grid Stakeholder Group and to reinitiate the discussion about further relevant
topics for the community in order to stimulate the SGSG tasks:

- advance the mutual understanding between the energy and ICT industries on common
challenges and technical solutions

- ldentify business & research cooperation opportunities in European and national programs

- Form new cooperation / strong consortia for common research activities, including common
or federated trial implementations

- Stay in contact with relevant players, communities, the relevant European project activities
(e.g. FP7, national projects, FIA) and assure a high awareness of their results and open
issues

Therefore the main topics of this seventh SGSG meeting on September, 24" 2012 in Munich were to

- introduce the Functional Architectures and Trial Candidates of the FINSENY Work
Packages Smart Distribution (WP2), Microgrids (WP3), Smart Buildings (WP4), Electric
Mobility (WP5) and Electronic Market Place for Energy (WP6)

- present results from other Smart Grid projects like OpenNode and RegModHarz with an
focus on a Secondary Substation automation solution and a exemplary implementation of a
Virtual Power Plant, that combines different local renewable energy generators under a
control instance and offers the integration and registration of local power generators into a
VPP

- highlight trial experiences in the E-Mobility and Smart Metering rollouts

To achieve these objectives, the agenda has been setup as described in Section 1.1.

1.1 Agenda

10:00 - 10:30 Demo by RegModHarz Project
& Welcome Coffee

10:30 — 10:45 Welcome & Approval of Agenda

10:45 - 11:00 FINSENY': Overview & Methodology -
Dr. Kolja Eger, Siemens

11:00 — 11:30 Smart Distribution (WP2): Functional Architecture and Trial Candidates -
Timo Kyntéja, VTT

11:30 — 12:00 Microgrids (WP3): Functional Architecture and Trial Candidates -
Dr. Kolja Eger, Siemens

12:00 - 13:00 Lunch

13:00 — 13:30 Smart Buildings (WP4): Functional Architecture and Trial Candidates -
Dr. Gilles Privat, Orange

13:30 — 14:00 Electric Mobility (WP5): Functional Architecture and Trial Candidates
Dr. Fiona Williams, Ericsson

14:00 — 14:30 Electronic Market Place for Energy (WP6): Functional Architecture and Trial Candidates —
Luigi Briguglio, Engineering
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14:30 — 15:00 OpenNode:
A Smart Secondary Substation Node and its Integration in a Distribution Grid of the Future
Martin Wagner, Atos Spain

15:00 — 15:30 Coffee break

15:30 — 16:00 ESB Trial Experiences in E-Mobility and Smart Metering -
Mark Daly, ESB

16:00 — 16:30 Open time-slot for presentations of SGSG members
16:30 - 17:00 AOB

17:00 — 17:30 Demo by RegModHarz Project
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1.2 List of Participants
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T-Labs
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2. Presentations and discussion

In this section a detailed summary will be given on the presentations hold during the 7" SGSG meeting
and the discussions which came along. This is done by showing some selected slides from the
presentations and providing further explanations and background information.

2.1 Demonstration by RegModHarz Project
Presenter: Martin Winter, Siemens AG

The ,,regenerative Model Region Harz* (RegModHarz) is one of six model regions that have developed
business models and technologies for the ICT-based energy systems of the future in the framework of the
German programme E-Energy funded by the Federal Ministry of Economics and Technology (BMWi) in
partnership with the Federal Ministry for the Environment, Nature Conservation and Nuclear Safety
(BMU).

The basic objective was to show that with the coordination of generators, storages and consumers it is
possible to provide sufficient, reliable electric energy with a maximum part of regenerative energies in the
“Harz”, a region in central Germany. This coordination is done within a regional control centre with
optimized management of the decentralized energy production sites connected by modern communication
systems to the control centre. An effective market platform was realized to provide transparent
information about the actual electricity generation and consumption. In addition, also the consumers have
access to the consumption and evaluation of their own consumption.

The objectives of the project have been developed by the virtual power plant “Harz”, the functional
control centre with “live” data and information has been demonstrated at a demonstration system in
Munich. On this system, different de-central energy units like biogas systems, wind power units and PV
facilities positioned in the “Harz” region and connected by Internet links with the control centre
demonstrator in Munich have been presented. It was possible to provide an overview of the connected
systems including a registry, the market platform with the current win and loss of money and the
technical data of the different running systems. At the moment, about 12 systems producing renewable
electricity are accessible.

Network monitoring of the different renewable power systems is possible; these systems are controlled at
the control centre by using algorithms developed in the project respecting economical and technical
requirements. Thus, the electrical networks can be operated in a safer and more economical manner.

2.2 Welcome and Approval of Agenda
Presenter: Dr. Kolja Eger, Siemens AG

At the beginning, Dr. Kolja Eger, technical manager of project FINSENY, provided a short introduction
on the history and the tasks of the SGSG group that is currently funded by the EU project FINSENY
(fig.2). He presented the proposed agenda for this meeting (fig. 3 and 4) which was accepted by all
participants. Mainly, the meeting was subdivided in the presentations of the WPs in project FINSENY,
and an overview on similar EU funded projects. Mr. Huitema asked to provide information on upcoming
research projects in which TNO is involved. This was added to the open time slot of SGSG members in
the afternoon.
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1T I
7th SGSG Meeting NSEW
Welcome & Approval of Agenda

4

presented by
Dr. Keolja Eger, Siemens

on behalf of the FINSENY project
http:/feww finseny.eu

Figure 1: Start Page of welcome presentation

Figure 1: Start Page of welcome presentation

SMART GRID STAKEHOLDER GROUP 0
"e-",'.r. -E"-*'k
SGSG established in 2010 to foster the information )

exchange between ICT and energy industry in the
Smart Grid arena

Main tasks of the network are

Advance the mutual understanding between the energy
and |CT industries on common challenges and technical
solutions

Identify business & research cooperation opportunities in
Européan and national programs

Form new cooperation / strong consortia for common,
research activities, including common or federated trial
implementations

Stay in contact with relevant El_la_ ers, communities, the
reléevant European project activities (e.g. FPT, national
projects, FIA) and assure a high awareness of their
results and open issues

SGSGis open to all industry organisations

Membership is free, currently funded by the EU project
FINSENY

Workshop results will be summarised in public

FUTURE deliverable
};}JIERNE'
v Dr. Kolia Eger, Siemens AG 2 o

Figure 2: Facts about SGSG
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2.3 FINSENY: Overview and Methodology
Presenter: Dr. Kolja Eger, Siemens AG

As an introduction, Dr. Kolja Eger presented an overall description on the project FINSENY. The project
is embedded in the FI-PPP framework, which is explained in Figure 5 and Figure 6. FINSENY is one of
the 13 projects of FI-PPP. Some details to this project are shown in Figure 7where vision and mission are
described; the project comprises 35 partners in 12 countries, and lasts from April 2011 to March 2013.

FINSENY is applying a 4-step approach (see Figure 8); in this 7" SGSG meeting we will concentrate on
step 3 (functional architecture). It is built on the usage of the 3-dimensional SGAM model. The basic idea
and the layers of this model are presented in Figure 9and Figure 10. Finally, in Figure 11 you will see the
scenarios on which FINSENY is focussing, being electrical marketplace, distribution network,
microgrids, smart buildings and EV. The work in these scenarios will be detailed in the next
presentations.

I
FINSENY - “IysEw
Future Internet for Smart Energy

QOverview & Methodology

presented by
Dr. Kolja Eger, Semans

on behall of the FINSENY project
hitpeitvewes finseny, ey

FLITLIFE =3
TEE
i

Figure 3: Start Page for overview and methodology presentation

Overview

Short introduction on FI-PPP

Short introduction on FINSENY

FINSENY's Methodology
FINSENY"s 4-Step Approach

smart Gnd Architecture Mode! (SGAM) for denving the
functional architecture

Overview on FINSENY's scenarios

FUTLIRE @
BTERMET r-'f,':’
PP D Kok Eger, Skemens AG 2 = e

Figure 4: Overview
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Basic idea of the FI-PPP ;ﬁ.
(Future Internet Public-Private-Partnership) o
“Ingen

s " Content >
Fn'l:lblhb_-,r Agnbu nagement
& E
Usage Areas like ... (SHME"HFEI? mm F'uhll: Safety
o el Luglsﬂcs I/
.. require today | Cloudkostng | | Agpiatons Senvcss Ecosystem g Defusry

or in future ... | Dl Contert Maragerment | | Secuty | o

| fatermed af Things | mmzmmmamnm|

.. which should be provided in a generic way by the Future Internet

FLITLRE
i_ RISET
F [r Kol Fgar, Siemans AG a Ty
Figure 5: FI-PPP Basics
FI-PPP (Future Internet Public-Private-Partnership) :.Ff
Programme
ﬁMc;:&_R
FPT Fulwte Intamel Public-Privatse Panmserehip Prog i .!\.Il.'hll'.q.m:ulu_l
Identification of the =
requirements for each o
usage area
l m
w
7]
<L
5]
L
Generalization of 2
requirements
2010 2011 2012 2013 2014 2015
l Phase 1 Phase 2 Phase 3
Implementation
of generic requirements Deploy domain-specific
as core platform applications on core platform testing

Figure 6: FI-PPP Programme
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FINSENY project in brief 3
on.
| IhseN"
Visicn Mission .
e A siable it Briasiby st W.D(‘MOFBGI'M!{‘. by 2015, how open Future Internet
Eu hind itieal Technologies can enable the European encrgy
- i ’ipt mT. :f?t:g iy system to combine adaptive intelligence unth
lnfm FHEUTE FeIChaletiy GIC ROCU I reliability and cost-efficiency to meet,
with adaptive intelligence, cnaHFd by stssteinbly, the dimconds of an Inrcasingly
open Future Internet Technologies. » V eomplics And daiic eaerin: T g ﬁ
L]
Project details:
+ Duration: April 2011 — March
2013
« Partners: 35 partners from 12
countries from the energy and
ICT domain
- Part of the FI-PPP program
« hitp:ifwwewefinseny.eu/
FUTLIRE
[MTERMET
PPE Dr Kolia Eger, Siemens AG 5
Figure 7: Summary on FINSENY Project
£
L
FINSENY's 4-Step Approach TN
R
5th SGSG Scenario description (o
d Identify use cases and acfors (market roles O = jo. o
July 2011 as well as systems & devices) according <
InteliiGrid method 'f-'
" =
ICT requirements e
6th SGSG, Define requirements for communication & | ===
Feb 2012 information flows as well as services and '
" middleware
Functional Architecture L
identify key functional building blocks and
interfaces, specify data models and -
7th SGSG, communication protocols B
toda develop ICT architecture based on common
Y and domain specific enablers
Trial candidates
identify trial candidates taking into account g =
::r'fj” E,F{E,I er relevance, trial setup and reuse of existing lEi—.::

trials
Dr. Kolja Eger, Siemans AG &

Figure 8: FINSENY’s 4-Step Approach
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Smart Grid Architecture Model (SGAM) ..
by CEN/CENELEC/ETSI| Smart Grid T

Coordination Group RAWG “‘faE‘s'flﬁ“

Smart Grid Plane:

L
S T

“\__H bl “
Generation k““—-. "/
T!mmnmh"““--x_ ~
Distribution - T
DER -
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P
I:ll_‘, _|RQ'EE]_ refmise %
H’F Dr. Kolja Eger, Siemens AG 7 e

Figure 9: SGAM Model

Layers of the :-r_
Smart Grid Architecture Model .
(7 |
R (wio business layer) “IngEs®
Usecase Subfunctions

| Represents use cases including
| ical functions or services
pendent from physical
| implemematnonﬁ

Represents information nhjects
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 and
communication means

i""l\PllgtKNr.

Figure 10: SGAM Layers
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FINSENY'’s Scenarios A
1§ |
“INsed”
- o Smrt Buildings
@
% ! ]
Elactronic Distribution Microgrids
Marketplace Metworks
far Energy Elactric Vahielas
FLITLIRE
IMTERMET %
PP Dr. Koka Eger, Semens AG 1 T

Figure 11: Scenarios of Project FINSENY
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2.4 Smart Distribution (WP2): Functional Architecture and Trial Candidates
Presenter: Timo Kyntaja, VTT

Timo Kyntdja (VTT) gave an overview on the work and results of WP2 of FINSENY. This WP deals
with Distribution Networks (DNs). After an introduction and definition of DNs (Figure 14) Timo reported
on the status of the WP and the defined building blocks, data models and interfaces (Figure 15 and Figure
16). It was emphasized that although security is not shown as an own building block, it is integrated to all
key building blocks.

The next task in WP2 was how to map and align the results for DN to the FI-WARE technology
foundation (Figure 17 and Figure 18) and to derive generic and domain specific enablers for DNs. Five
use cases have been derived in this WP:

- fault location, isolation and service restoration
- dynamic control of active components

- MV data acquisition and control,

- SG energy control of power inverter

- Mobile work force management.

The architecture for DNs (Figure 19 and Figure 20) as well as discovered issues (Figure 21) have been
presented. Main issue is the result that some DN scenarios have strict ICT requirements (time critical
requirements, QoS challenges) that are not covered by generic enables in FI-WARE, and therefore some
extensions or own developments are required.

Finally, in Figure 22 to Figure 24Timo summarized the results within WP2 with respect to trial sites as
potential candidates for the next phases to demonstrate the different use cases.

FINSENY - 7th SGSG Meeting

September 24th 2012, Minchen

Distribution Networks
Timo Kyntadja, VTT

cli

]

r—

L™,
-Vl
T

Ty
;D:_.J
Wl ny!

?
|
Figure 12: Start Page of WP2 Presentation
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Contents e
“UNSEW
Introduction and Status overview
Distribution Network Building Blocks
Functional architecture work
Trial candidates
FUTLIRE
INTERMNET ?
PPP Timo Kyntaja, VTT 2 _T'\. SF:EF
Figure 13: Contents of WP2 Presentation
Introduction i
I
Definition “INsER

Distribution Networks (D/N) are bacoming the “center of gravity” for the
enablement of Smart Grids

A set of key actors is defined to allow alseo for future functional Building
Blocks (LICs) wrt ICT Requirements and Functional Architecture

Positioning el 44 |
WP2 concentrated on describing a D/N & . Sl i
environment in which a max. variety of i pepees ‘ﬁ_ ; ==
native D/N applications can be hosted i { - e
wrt deriving a universal set of L =A% * i == ""
ICT Requirements, while v S == | _~%
covering essential SG " Se = |- gify
functionality e = B
o —r -\-"—~—-\_-_ - & 1.H._ Babiinis
Interworking _ . PSR R
WP2 described a D/N architecture, ____ My R S
which enables also other WPs to — Li g
host their applications in a generic rl ]
D/ and build on described functionalities : Bt #ainars
in WP2 and vice versa Onspo s A
FUTLIRE
INTERMET
il Timo Kynta@, VTT 3 G

Figure 14: Introduction on Distributed Networks
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Status Overview '(‘

; g oA
Results at this point ArnsE
* Scenario Building Blocks
> First and second set of ICT
Requirements
5 Interim results on Data Models,
Interfaces and Key Building Blocks
> Trial candidates specification and
evaluation
Ongoing work towards the final deliverable
about Functional Architecture =
Objectives regarding FI-PPF program:
¥ ICT requirements are aligned within
FINSEMY. FI'WARE. and FI-PPP
* GEs identified during the FI'WARE
workshop
% SGEAM model is used for system
descriptions
Fumape  Architecture definitions are based on
INTERMET the UCs, GEs, and DSEs
PPP Timo Kynitaga, VTT 4 e

Figure 15: Status of WP2

Building Blocks (Use Caces) &

Fault Location, Isolation and Service Restoration (FLIR) < L-S E!\‘fk

» Procedures after a fault until the service is restored
»  Includes the fault identification, determination of location, isclation of faulty section and
grid reconfiguration to re-energize these sections asap
Dynamic Control of Active Components (DCAC)
» Covers the dynamic control of distributed active network compeonents on substation level
» Ensuring stable and energy efficient network operation
MV DAC from utility control centre (MVDAC)
»  Medium Voltage Data Acquisition and Control of real and non-real time information of
MV electrical network from the utility contral center
« Differences fram the already deployed HY or WHY DAC is size of network (=100 times
bigger) and location of the controllable elements close to the customers
SG Energy Control of Power Inverter (SGEC)
» Power inverters are ever recurring components in Smart Grids
» Parfarming various tasks, requiring an active energy control element
» Applications consumer related and/eor industrial generator related, while handling energy
flaw in both directions
Mobile Work Force Management {MWFM)
»  Covers the ability for field crews to have access to work orders
» Use pervasive means of communication options in case of disturbance of regular

communication
FLITLIRE
INTERMNET
PPP I

Timo Kyntaa, VIT 5 ST AN TR

Figure 16: Building Blocks or DN
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Example of mapping a use scenario 45(:'
with Generic Enablers 0,
Tig Cane 7 Fun ar % Camwen 33:)
Xac e o b | o e e s

optmesring ihe control and operaton of DS. In parnenlar,
Coanacind Device Iserfaeing. which o located at the
conmested device. would allow applications asd services 1o
explont the device capabi TESOUTCES, C

formation and coniexss 'Dﬁs‘isplrﬁ.ti.u‘l‘ywhuﬂrm
thee imiernctions berovesn D50, sctve componseniy in the D5
and DEE:s. Network Information & Ceatrol GE would also
provide the means 1o optimally explott the network

capabelifies.
Duia Cossexi - FubliskSukacnbe Broker Thiese GE ape usaful for mARNPG rge Amoms) of da wel
Managesneil - Big Data Processing v data / formsation modeli ot fom differest
= Complex Event Procesang GE | resounces. Location GE and Motelity GE would, in
- Locatios GE e g for TV
-mvzl:'huﬂ Fescurces, i o mwﬁfmmmm
B . e EV vy belavaor
HARTARIBTE S | s B ey e gaent io pows ot
a5 benefiting from thewr potential gnd suppoenng senvices.
Mata-dan Euﬂd
Tirerset of Thungs (1017 | - Lol Lommimeatons GEr Thes TeRmUCe mana pemenl
Seraces Exablement = [oT Fesomrces Managesoent GF: | procest ssomation of DSO. More precasely, the GEs related

= [oT Data Handhing GEx to the ToT Servces Exablement domann would enabls virtual
- [T Process Automanon GEz wumdhﬂmumlhmem
lmernet spplications and serveoes As all de diembued

actot in the DCAC Use Case includmg D50 and

Seoursy = Serurty Montormg ﬁmhmh&hﬁumﬂ
- Edemity Management CE and processad secarely betoreen the D50 and all s
- Prvacy GE dowmiiiean components.
- Data Homiling GE
FUTURE
[NTERMET
FFP Tima Kyntaja, VTT 7 T

Figure 18: Example for Mapping to Generic Enabler of FI-WARE
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DN scenarios’ architectures
MVDAC (Medium Voltage Data Acquisition and Control)

Generation Tranamisslon Distribution Customer
Market
Enterprise
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Figure 19: Scenario Architecture for DN Part |

_DN scenarios’ architectures based on Fl
L MVDAC architecture. Generic Enablers

o e | e | T e | | :

2|8 sic H SN si¢
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Figure 20: Scenario Architecture for DN Part 11
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S|=
DN Discovered Issues ‘G
Demands for Generic Enablers *-"ﬂ[:-r-s gﬁ""

=  Some DN scenarios have strict ICT requirements which could be not
covered by FI GE

+ Time Critical (QoS) g

Coen e

» Limited Latency (one way) Fll

+ Depending on what FIWARE commit with respect to time critical
guarantees, accuracy and precision, some GEs might become

DSEs
FUTLIRE
INTERMNET
PPP Timo Kyntaja, VT 10 et
Figure 21: Discovered Issues for DB
Trial Candidates g |

Inspection of possible trial sites
» Objective is to utilise existing trial infrastructures
» Ongoing European projects

- Definition of the trials
» Based on Use Cases

Mapping of Generic Enablers and Domain Specific
Enablers against trials

» Consolidation towards joint trials with other work
packages

+ Input for Phase |l proposal

FUTLIRE
e __7{;

Timo Kyntag, VTT "

Figure 22: Trial Candidates WP2
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FINSENY Partners Trial Sites f.
o3
Gramahl .)\l‘ullll ‘}WSE.‘&*
Global Smar Gric.| approach } I

Diintribastion Matwsodk Mancgarmn

Timo KyntagE, VT 12 Tt e
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Figure 23: Trial Sites WP2

oI
Use cases and projects evaluated -(*
on
L "k
The INTEGRAL project for FLIR ook e s “INsES
use case

The STAR project and the
SmartWatts project for
MVDAC use case,

The SmartWatts project for

SGEC use case

The Reg Mod Harz project for
DCAC use case

FUTURE
INTERINET
PFP Timo Kyntaja, VTT 12 eyt

Figure 24: Use Cases and Projects Evaluated
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2.5 Microgrids (WP3): Functional Architecture and Trial Candidates
Presenter : Dr. Kolja Eger, Siemens AG

WP3 of FINSENY concentrates on Microgrids (MGs), which are essentially a substructure of the global
grid and comprise local low-voltage and even medium-voltage distribution systems with distributed
energy resources and storage devices in order to satisfy the demands of energy consumers. Such systems
can be operated in a semi-autonomous way, if interconnected to the grid, or in an autonomous way
(islanding mode), if disconnected from the main grid.

With the help of ICT a Microgrid could improve the technical performance of a local distribution grid.
For example, by reduction of line losses due to generation closer to the loads, by mitigation of voltage
variations through coordinated reactive power control or islanding mode in case of connection loss to the
main grid. The benefits of a MG are also summarized in Figure 27.

In a first step, use cases have been defined for MGs (Figure 28). There are two groups of use cases, the
business use cases and the control & management use cases. From these use cases, we derived an interim
functional architecture (Figure 29) and used them for a drill-down based on the SGAM model. The
functional layer (Figure 30) and the information and communication layers (Figure 31) of this drill-down
process are shown in an example for the auto-configuration use case.

Furthermore, we derived the ICT requirements of MG based on the use cases (Figure 32 and Figure 33).
To satisfy these ICT requirements, we developed a functional architecture for control centres for a MG in
Figure 34 and Figure 35and divided it with respect to generic enablers defined and provided by FI-WARE
and domain specific enablers. We harmonized the component layer of the MG model (Figure 36) and
defined the required networks (Figure 37) to be able to link these components. For the communication on
these links, the required QoS was discussed, QoS classes have been defined (Figure 38).

Finally, trial candidates for MGs have been identified that can be used for phase Il (Figure 39). This was
done by using a top-down (based on the use cases) as well as a bottom-up (looking on existing trial sites
from other projects) process. A conclusion of the work in WP3 is presented in Figure 40.

In the discussion afterwards we discussed different types of Microgrids and its limitation w.r.t.
geography. It was mentioned that WP3 use cases are not only valid to Microgrids, but a subset applies
also for aggregators and Virtual Power Plants (\VPPs).

Iy
FINSENY - “INGEN
Microgrid scenario (WP3)

« Design a rellable and cost-efficlent Microgrid platform which
ensures flaxibility, scalability and robustness. The design will
be modular and applications/services will be lcosely coupled,
Devices in or at the edge of the grid je.g. DERs) Wil be easlly
Integrated and control/communication networks will be
managed o ensure the right level of QoS. »

presented by Dr. Kolja Eger, Siemens
on behalf of the FINSENY project

Figure 25: Start Page of Microgrid Presentation (WP3)
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Overview oA
“INsEN

Motivation
Microgrid Use Cases
Interim results on functional architecture

Drill-down of use cases

Example: Auto-configuration
ICT Requirements

Architecture of the Microgrid Control Center
Mapping of components to FFWARE GEs

Control & communication infrastructure
Trial identification
Conclusion

FUTLIRE
IMTERMET
PP Dr. Kolga Eger, Semens AG 2 T i

Figure 26: Overview of Microgrid Presentation (WP3)

Motivation: n'r!"
Microgrid benefits 0
“UigER

e " Microgrids provide an
e e e et w* aggregation platform at LV (or
rﬁ ————————— b e e j . Mencas  even MV) to handle the
QL - ] T complexity for operation of the
| = whole energy system

sl O -’:!
a A &7 =% 2 h‘.’.... = Reduction of line losses due to
- I

o ‘:’-'ﬁ.l - generation closer to the loads
ol © "
rowe @ i 'é“" = Mitigation of voltage variation
wee I w1 through coordinated reactive
.,v:..—...::f:..—,—;.;;:m————————' power control and constrained
i active power dispatch

» Reduction of peak loading of constrained network devices
through optimized scheduling of all sources

= Autarkic/islanding mode in case of connection loss to main grid

FUTLIR
FFP 3 ——

Dr. Kolia Eger, Semans AG

Figure 27: Benefits of Microgrids
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Microgrid High-level Use Cases T

“Ins Hik

Business Use Cases:
wInteractions with other market roles to negotiate and to
contract energy or ancillary services”
Microgrid Operator sells and buys energy on external markets
Microgrid Operator sells Balancing and Ancillary Services
Microgrid provides |slanding Mode

Control & Management Use Cases:
“Describes the action taken to run a function of the system”

Balancing supply and demand on different time-scales

- Demand-side management / Demand Response
Supply-side management
Black start in Islanding mode
Auto-configuration

+ Long-term planning of Microgrid infrastructure design and

FUTURE pgreding
[FTERMET
PPP Dr. Kolia Eger, Siemens AG 4 TR e

Figure 28: Use Cases of Microgrids

Interim results on functional ‘E’
architecture it
#{J‘J'SI'E“-'&.

Use cases are analysed by SGAM

with a focus on control & management UCs
Analysis is used to describe

ICT requirements

Key functional building blocks

Mapping to FI-WARE Generic Enablers

Information & Data models

Communication Layer

Component & Communication Infrastructure

Functional key building blocks are consolidated to derive
architecture for Microgrid Control Center (MGCC)

As an example we look into the details

K%LEJEE of the auto-configuration use case in the following %
INTERINET
PPP DOr. Kola Eger, Siemens AG 5

Figure 29: Interim Results concerning Functional Architecture
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SGAM drill-down for Auto-configuration: %_
Functional layer : .

-
-

i ——

e T

H —— 1

Auto-configuration

e

Figure 30: SGAM Functional Layer for Auto-configuration

SGAM drill-down for Auto-configuration: s:%
Information & Communication layer T |

Lr. Mol Eger, Siemena AG ! T e

|||||

Figure 31: SGAM Information & Communication Layers for Auto-configuration
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DETAILED ICT REQUIREMENTS FOR ofF

MICROGRIDS
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Figure 32: ICT Requirements for Microgrids
ICT Requirements for ‘E’
Auto-configuration na
IhsEW
Auto-configuration requirements submitted by FINSENY
to FI-WARE: Frodback by Fl WARE
.ﬁ.dd!‘EESIﬂg Aecapled Tor Inclalon
Device description
Registration & look-up
Role-based Access Contral

BT Mapping Tool for Information Models

FI-WARE Generic Enabler on loT Things & Resource Management is a

promising candidate to realise Device Registry in Microgrid architecture to
support the auto-configuration use casel

i~

PIFH? MET

O, Kola Eger, Samens AG ] Errnirar=—

Figure 33: ICT requirements for Auto-configuration provided to FI-WARE
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FUNCTIONAL ARCHITECTURE ':F"
OF MICROGRID CONTROL CENTER T
Drill-down .

of all use cases o o= rLl
[ prleCale el

identifies all functions I'—“t [=] [==] [:‘_I Ll =| f%l > n'ﬂ_

at functional layer

IT] =

Harmonization of h Architecture and , Blyilding_ blacks b
functional layer " interfaces are ‘ realised \"fﬂh QE".':.”EW
results in functional derived from domain-specific

bufliisiocks building blocks enablers ‘
WF‘?J" g {or combination)

FFF Or. Kalja Eger, Siemena w

Figure 34: Functional Architecture for Microgrid CC
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Figure 35: Architecture of MG CC
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Simplified Microgrid
Component Layer
Control center <3 station controller <= field device
matches with FI'WWARE loT view
IoT backend € -» gateway €= device
%E'-‘\'Itl 0 L rzabean M Cres dtent Fms imer
Figure 36: MG Component Layer
Communication & Control :F
infrastructure for Microgrids A
“Uyser
Harmonized component layer
wne | Shows the need for different
networks, for example:
MNetwark 1:
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R Dr. Kolja Eger, Siemans AG 13 _' é E—

Realised e.g. by dedicated
services between contral
centers

MNetwork 2:
Broadkand Internet to connect
Smart Buildings

Metwork 3:

« Publie Cellular for stand-alone
DERs

- Metwork 4:
* Private infrastructure to

connect Secondary
Substations

Figure 37: Networks for MGs
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QoS Requirements 0

“Insens”

To ensure the stable operation of the Microgrid different

connectivity services are needed with QoS guarantees
Four Classes of Service were derived

Cost-efficient solution has to be designed with the best
mix of private, NSP-owned and public infrastructure

Connectivity
c;::‘v?;i":'_“' Service 28: cs4:
: Operational critical| ™ Background
Safiety criica) {Monitoring(
Priority Highest Medium Low
Latency < 10 -100ms = 1% Best effort
Data Periodically Event triggered &
occurrence | =Venttriggered periodically
Bandwidth /
Dinta voltine < 1500 Bytes = 100 kbps Best effort
Figure 38: QoS Requirements of MGs
=]
Identification of Trial candidates o
WF 3 ik‘
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Assessment of all 37 use e case l
= . A P Tog-Down
cases defined in Microgrid
AMALYSIS OF POTENTIAL,
RELEVANCE AND FEASIBILITY OF t Botom-ip
USE CASES WITH REGARD TOA —=—
TECHNICAL PERSPECTIVE =g J/
Mapping of Microgrid use
cases to
GEMERIC AND SPECIFIC
EMABLERS, ONGOING PROJECTS
AND STANDARDIZATION ACTIVITIES
Bottum-up
Existing trial sites &
components
e =
PPP Dr. Kol Eger, £ lf_Ei‘:j:

Figure 39: Trial Candidates for WP3
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Conclusion i |
INsEN

f 2

Current results for the Microgrid scenario include
Identification & description of use cases
Final set of ICT requirements
Interim results on functional architecture
focus on functional and component layer
Work on information and communication layer engeing

Mapping to FI-WARE Generic Enablers will be detailed
based on new information

Planning of Phase 2 trial on-going

FUTLIRE
FPF —

Dr, Kolja Eger, Siemens AG T

Figure 40: Conclusion of WP3
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2.6 Smart Buildings (WP4): Functional Architecture and Trial

Presenter: Dr. Gilles Privat, Orange

At first Dr. Privat introduced briefly the FINSENY Smart Building Work Package and the target to focus
on a Building Energy Management System which steps beyond a pure vertically integrated energy
management system. A comprehensive system integration of all energy-relevant building entities (like
loads, storages, sources or building components) is the main target based on a decentralized, scalable
approach. The FINSENY Smart Building Objectives are outlined in Figure 41 with the clear description
that the Future Internet building ICT infrastructure is more than a pure connectivity network. It enables
the evolution path from legacy infrastructure support to a comprehensive energy management support that
integrates different smart building applications and building types. On top of that the security
functionality is integrated vertically in the building service layer.

Five different building types are considered (Figure 42):
- home and residential
- office
- data centers (industrial) and
- hotel

The Smart Building Architecture explicitly considers things or entities that currently do not have a
connection to the network like certain sensors. ICT devices, Sensors & Actors, Energy Sources &
Storages and Building Components are interconnected with an energy control entity (EnergyBox) that
communicates via the Home Gateway to an Energy Service Platform. The Smart Grid Building
Acrchitecture (Figure 45) defines 4 layers

- Building Applications

- Building Service Layer

- Building Entity Layer

- Building Device Layer

and the Service, Entity and Device Layer are forming an Operation System. The building blocks of the
smart building architecture have been mapped into SGAM to the functional and information layer (Figure
46). The building-specific enablers at the Application, Service and Entity level are outlined in Figure 48.

As use case scenario the “Supervisory Control” for a smart home has been introduced (Figure 49) and the
proposed trial examples are (Figure 51 - Figure 53)

- the Energy@Home in the Telecom Italia Lab

- the Energy@Home in private homes

- the BeyWatch System available from a previous European project

In summary building grids are semi-autonomous microgrids and must support “plug and play”
capabilities and a dynamic self-configuration functionality of non-networked entities. The architecture
must be defined in a generalized form to support the home building as well as non-residential buildings
and buildings of other domains.

In the Q&A part the following Question was discussed:

“What are the differences  between  residential and  non-residential ~ Buildings?”
The important difference between these types of building clusters is the complexity. Residential buildings
are well known and show always a similar setup but on the other hand the non-residential buildings vary
in complexity and different specific requirements.
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FINSENY SMART BUILDINGS q;
GENERAL OBJECTIVES R
“Insen

Specify a building ICT infrastructure that mirrors the
Future Internet on the building scale:

is more than a network!

supports comprehensive energy management as well
as other smart building applications

generalizes to all types of buildings
adapts to legacy

interfaces to
all energy-relevant building components
existing ICT infrastructure and equipment in the building

Validate this infrastructure with:
energy management systems
non-application-specific building services

FUTURE
INTERMET
FFP Dir. Gilles Privat, Orange Labs 3 Ttz

Figure 41: Smart Buildings — Objectives

APPROACH 5
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Identification of target buiding sub-domains :
Home
Residential buildings
Office buildings
Data Centers
Hotels
Use cases elicitation
Collection of low-level (concrete) use cases
Definition of high-level (abstract) use cases
First selection of detailed requirements
Definition of architecture framework
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Figure 42: Smart Buildings — Approach
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FROM THE INTERNET OF DEVICES :f:"
TO THE INTERNET OF THINGS i
“Insens”

loT extends beyond network-connected “devices”
loT “things” can be
passive objects (furniture, walls, etc)
subsets of space (rooms, cubicles, floors, etc.)
legacy appliances
energy-relevant pieces of equipment
loT “things” need not
have a native network interface
be identified with tags or universal naming schemes
Things/entities layer integral to building architecture

Dr. Gilles Privat, Orange Labs ViR IAw RO

Figure 43: Smart Buildings — Things/Entities
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Figure 44: Smart Buildings — EnergyBox
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Figure 45: Smart Buildings — Architecture
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Figure 46: Smart Buildings — SGAM Mapping
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SHARED RESOURCES PROVIDED BY :F‘
BUILDING 01

Device-level resources
Raw sensor & actuator data
Sensor & actuator device registry
Monomodal senseor events
Entity-level resources
Multi-sensor events
Multi-actuator control data

Aggregate state of building entities
operation mode of appllances
presance/activity detection/interpratation inside rocoms/spaces

Control of building entities

Entities registry
Service-level resources

Access control

Interfaces to groups of entities : heating, lighting services
Application-level resources

Aggregate energy consumption
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INTERNET Aggregate building state %
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Figure 47: Smart Buildings — Shared Resources
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Application & Service Level
Platforms for cloud hosting
Entity level
Entity discovery and identification (including legacy &
non-networked entities)
Entity self-configuration
Upper ontology of generic entities

Platforms for local hosting (gateways & embedded
servers)

Device level (mostly sensors & actuators)
Device ontology
Device discovery and configuration
Standards-based APls for devices
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Figure 48: Smart Buildings — Generic Enablers
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SUPERVISORY CONTROL AS A
SHARED SERVICE
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Goal: coordinate all controlled
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required system properties,
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control and energy optimization

Supervisory Controler

T n -

As a service: provide common
functions to applications in the
upper level

Dynamic: reconfigurable to the
changing context

18
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Figure 49: Smart Buildings — Use Case: Supervisory Control
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Figure 50: Smart Buildings — Supervisory Control
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Figure 51: Smart Buildings — Trial Examples: Energy@Home LAB
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Figure 52: Smart Buildings — Trial Examples: Energy@Home Privat
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Figure 53: Smart Buildings — Trial Examples: BEYWATCH System
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Figure 54: Smart Buildings — Conclusion
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2.7 Electric Mobility (WP5): Functional Architecture and Trial Candidates

Presenter: Dr. Fiona Williams, Ericsson

The E-Mobility scenario was presented by Dr. Fiona Williams. Many individual electric mobility use-
cases were identified and evaluated over the course of the FINSENY project. Initially, in a bottom up
approach, all major electric mobility use-cases were identified, documented and organized into various
categories including Short Trip, Medium Trip, Long Trip, Grid Operations and Value Added Services.

The stakeholders and the entities in the E-Mobility working area were introduced and explained for the
SGSG audience on Figure 57. The main functional building blocks and their mapping between the entities
explain the functional architecture and the interworking (Figure 58).

The trial candidates presented in the talk were selected based on top down requirements. These were
primarily based on commercial innovation and novelty and secondly with respect to the use of FI-WARE
Generic Enablers and FINSENY Domain Specific Enablers.

The main issues regarding the trial candidate “Demand Control Management” (Figure 61) are
e the load shedding event in the grid that slows down the charging of the e-cars. That topic should
be covered at a trial side in Ireland.
e the scalability test is planned to consider in a Germany trial side
The Atlantic Labs are forming the Demand Control setup in Ireland. And Figure 65 shows how the
Energy Supply Company, the Grid Operator, the Home Energy Managers and the interworking with FI-
WARE is planned in the Dublin datacenter.

The E-Roaming trial candidate was explained on Figure 67 and would supply very good trial experiences.
Nevertheless, the organizational effort should not be underestimated.

As third trial candidate the “Vehicle to Grid” topic war presented by Dr. Williams and beside others the
question how to “Use the aggregated storage potential of the vehicle batteries within a micro-grid to build
a “virtual storage cloud” should be investigated.

Summarized, E-Mobility can be implemented and offers the potential for new innovative services and
will be an essential component of all Smart Energy solutions in the future.

In the upcoming discussions after the presentation it became apparent that the real issues are rather
expected with batteries as compared to issues through ICT.
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FINSENY -
Electric Mobility (WP5)

Functional Building Blocks and Field
Trial Candidates

“Design Smart Energy solutions so that electric
vehicles will be an integrated part of smart energy
systems, maximising their benefits to the energy
infrastructure.”
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Figure 55: eMobility — Electric Mobility (WP5)
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Figure 56: eMobility - Overview
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Figure 59: eMobility - SGAM
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Figure 61: eMobility — Demand Control Management
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Figure 62: eMobility — E2E
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Figure 63: eMobility — Trial Candidate 1
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Figure 67: eMobility — E-Roaming across Europe
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TRIAL CANDIDATE VEHICLE TO GRID

Use the batteries as a power source where affordable to
the EV user and beneficial to the energy grid

Use the aggregated storage potential of the vehicle
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cloud®
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the grid,
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Figure 68: eMobility — Vehicle to Grid
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Conclusions it B

Interirm results on functional architecture are presented

E-mohility can be implemented as part of Smart Enengy pilot
solutions now. It's large scale introduction will require emerging
ICT and Future Internet technologies,

E-Mokility can be implemented using common ICT enablers as
planned by the FRWARE project in the FI-PPP,

E-mobility offers the potential to develop innovative new services
and markets in Europe,

E-mability will be an essential component of all Smart Energy
solutions in corming years, and that

the E-Mobility use case scenarios can form the basis of a smart
energy pilat in the FI-PPP phase 1 We are working on practical
solutions in relation to bringing the capahilities of Future Internet to
e-mobility related scenarios.

We have concluded from paper studies that FFYWARE GEs should be
able to fulfill the ICT requirernents of the key e-Mobility scenarios

First trial candidates are well developed
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Figure 69: eMobility - Conclusion

2.8 Electronic Market Place for Energy (WP6): Functional Architecture and Trial
Candidates

Presenter: Luigi Briguglio, Engineering

Luigi Briguglio presented the work on the electronic marketplace for energy. Electronic marketplaces are
a central component of the future electricity smart grid. Various marketplaces are perceivable and
facilitate information and final user contracts about energy use, demand-side management and energy
trading.

Like explained on Figure 3 the eEnergyMarket addresses three market areas:
e  Energy Information
e DSM (Demand Side Management)
e Local Markets

Therefore, at first energy and price information are collected and special users’ contracts are offered
about energy usage. In the next step a demand side management will shape the electricity demand curve
and shave demand peaks using different market mechanisms like dynamic prices. And, at last, trading
services offer customer/prosumer a better integration in energy markets and supports the trading of
electricity between homes and micro-grids while coping with the inherent real-time dynamics in
electricity demand and supply.

Figure 77 explains the election process for the trial candidateswith which resulted three trial candidates
were selected:
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e  Flatten Demand Curve
e Trading Flexible Capacity
e  Supplier Side Local Trading

Furthermore, it was outlined how energy marketplaces can be realised using FI (Future Internet)
technology and how this can be facilitated with comparably low effort using Generic Enablers and
Domain specific Enablers.

|
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Figure 70: eMarket — Title
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Figure 71: eMarket - Overview
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Figure 79: eMarket — Trial Description |
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Marketplaces for Demand Side Management
Objectives

demonstrate how energy marketplaces can be
realised using Fl technalogy and to show how this
can be facilitated with comparably low effort using
GEs and D&Es.
evaluate the concepts of two electronic energy
marketplaces, one for final customers (B2 and one
for demand-side managers, a new rale in the energy
market (B2B).

Purpose

realise demand-response using market mechanisms
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Figure 80: eMarket — Trial Description 11
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IR6.4 - Trial Candidate Description
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Figure 85: eMarket — Conclusion

THANKS FOR YOUR ATTENTION!
QUESTIONS?

for further details, we Rindly invite you
fo Visit the FINSENY website
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Figure 86: eMarket — Presenter
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2.9 OpenNode: A Smart Secondary Substation Node and its Integration in a
Distribution Grid of the Future

Presenter: Martin Wagner, ATOS Spain

In the European energy industry three challenges are found for the near future:
- fluctuating power resources must be integrated
- increased smartness in the distribution grid is necessary
- stakeholder diversification is coming up

To face these challenges, OpenNode tries to develop a solution focussing on the central station in the
distribution grid, the secondary substation, and its link to the control centre of a utility.

OpenNode is an EU-funded project in the seventh framework programme with 8 partners from 6
countries. It started beginning of 2010 and will end in September 2012. It develops an open, intelligent
secondary substation node (SSN) to be embedded in secondary substation systems. These SSNs are the
essential control and monitoring component of the distribution grid. They are modular and extensible
devices based on OSGi, which allows third parties to extend the SSN functionality by loading and
removing algorithms and functions on-the-fly. The SSN architecture is built up in a way that it enables 2
main communication paths and function areas:

- metering and monitoring: aggregation of information of up to hundreds of smart meters and local

devices (IEDs, sensors, actuators)
- grid automation: control of local devices and IEDs

The SSN is linked to the control centres of the utility by a special system called “Middleware” that was
developed in OpenNode to handle the new functions and use cases in the project for the distribution grid.
The Middleware is a gate of information exchange and comprises measurement and events storage,
supervision and initiation of autonomous actions for controlling the distribution grid via the SSN.

The communication is handled by 2 separated paths:
- the metering path uses mainly DLMS/COSEM from the SSN to the Middleware
- the grid automation path is subdivided in 2 different solutions: the “legacy” one uses IEC 60870-
5-104 for communication between SSN and Middleware (“fast prototype”), the future-oriented
one uses IEC 61850 — based communication by the implementation of web services (IEC 61400-
25-4 protocol)

Finally, OpenNode has tested these concepts with respect to the use cases defined in the project by 2 test
scenarios:

- alaboratory test at EDF in France

- afield test at Iberdrola in Madrid

The results have been evaluated and are currently distributed in comprehensive test reports.
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Qperh

Open Architecture for Secondary Nodes
of the Electricity SmartGrid

OpenNode: A Smart Secondary
Substation Node and its
Integration in a Distribution Grid

of the Future |

Munich, 24 September 2012
Martin Wagner

Figure 87: OpenNode — Title

Table of contents

1. Moativation
2. OpenNode architecture overview
3. Secondary Substation Node (SSN)
1. Software decomposition
2. Extensibility Partition
Middleware
Communications
6. Testing phase

- Laboratory and field tests
7. Conclusions

S

2

OpenNode m_’_ * - —

Figure 88: OpenNode — Table of Contents
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Motivation - Challenges

oo e

« European energy industry is facing three major challenges
at the same time:
- increased integration of fluctuating power resources
- increased "smartness” especially in the electrical distribution
grid
- stakeholder diversification: grid operation, power provisioning,
metering maintenance services, ...

* These challenges have to be considered jointly when
developing components for the upcoming SmartGrid

Figure 89: OpenNode — Challenges

Motivation - Project focus

Operode

+ OpenNode will focus on research and development of:

1. an open secondary substation node (SSN) which is seen as
an essential control and manitor component of the future
smart distribution grid that allows inclusion of third-party
applications

2. a Middleware to couple the SSN operation with the Utilities
systems for grid and utility operation and

3. a modular communication architecture based on
standardised communication protocols to grant the flexibility
required by the stakeholder diversification and to cope with
massively distributed embedded systems in the distribution
grid

Figure 90: OpenNode - Focus
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Motivation - Consortium

Ove) e

+  QOpenhlode project is funded by the European Community's Seventh
Framework Programme (FP7/2007-2013) under Grant Agreement
Number 248119.

+ A consortium of eight partners from six European countries is working

in the project. Started on January 2010, has a duration of 33 months
and a budget of 5.3 million € (2.8 million € funding).

¢
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Figure 91: OpenNode — Consortium

OpenNode architecture overview
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Figure 92: OpenNode — Architecture
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SSN - Secondary Substation Node

+ Acts as a distributed control system for the
medium to low voltage distribution network

+ Aggregates information from the connected
SMs and the local devices available at the
SS, providing metering and automation data

« Has physical interfaces to control the SMs
and the local SS devices (IEDs, sensors,
actuators, etc.)

» |s able to take autonomous actions and can
be remotely controlled as well

— i

Figure 93: OpenNode — SSN

7

SSN soffware decomposition - high level

+ Modularity and extensibility are mandatory
requirements
Extensitility Partition
+ Decomposed in two partitions to isolate and il
don’t compromise the basic functionality
+ Base Partition (BP): Contains the software Hadears

components needed to fulfill the basic SSN
functionality as well as the interfaces needed to
accommodate the Extensibility Partition

+ Extensibility Partition (EP): allocates the software
components needed to extend securely the
functionality of an SSN, as well as the extension
modules themselves.

—— T

Figure 94: OpenNode — Software Decomposition

8
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SSN Extensibility partition

()perhode

Interface SSNZMW (GPRSIUMTS):

to Iy
Extended Apphcatlon Layer Base Application Layer
‘ AV ‘ ‘ = ) =™ ‘ | BAM ‘ ‘ BAM | ‘ HAM ‘ Extension Container:
—| dava AP extensibility enabler to
BAM Eﬂasde lAppIication Base Foundation Layer y
odule manage the life cycle
Eatd: Extended Appli- Extension Container CFI CBF CBF ---‘ CBF
cation Module of the EAMSs (start,
LFl: Cantainer - foun-
i S stop, load, unload).
EBE forimidn Beslc Java Virtual Machine Base Framework 0sGi.

Interface SSMN2SM [FLC) ; i Interfaces SSNlocal ;

: Local SSN Local SSN non-
Smart Meter 61850-based Device 61850 based Device

9

SSN

Openhode _z *.__

Figure 95: OpenNode — Extensibility

Extensibility Partition - EAM

The applications extensibility is meant to be implemented mainly
via extension modules (EAM).

The extension modules will be deployed inside the Extensibility
Partition, and can made use of the functionality served by the
Base Partition through a well defined interface.

The extension modules can be developed by third parties.

The current EAM implementation is based on OSGi, which is an
well-known application framework that provides a SOA
architecture to applications running on top of it.

Figure 96: OpenNode — Extensibility - Modules
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SSN Extensibility Partition - EAM - OSGi

ot e
Oper) oo
+ OSGi manages software packages as “bundles”. Each bundle
represents a stand-alone process in the SSN.

+ All software bundles run in parallel on the OSGi framework.

+ This capability allows moving intelligence away from central
systems, such as the SCADA or the MW to the SSN.

+ Algorithms and logic are downloaded on-the-fly, with no need to
reboot the SSN system. Once the algorithm is distributed to the
SSNs (individually or massively), it can be launched in parallel
and have access to the local data and devices. E.g. busbar
voltage can be locally monitored at the SSN rather than sending
constantly values to the upper layers.

o

|

Figure 97: OpenNode — Extensibility OSGI
Middleware (
Sl V-
oGe
+ Gate of the exchanged information e e
between the stakeholders and the ' ez |
SSN network. Harmonizes data & e
protocols T
+ Stores events and measurements -> e _r;;,,-gﬂ_g
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i = I; WOSITOACE
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Figure 98: OpenNode — Middleware
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Communications - Data paths and interfaces

e oqe—

grid
automation
date

samw i mm.\h Loceal IEDs
SSMiscal

Figure 99: OpenNode — Communications

melering
data

13

Data paths and interfaces — Smart Grid stand

rkios s o SRRSO Jperhsa

SSN | DLMS/COSEM ]

Ingerface awaul

QFDM PLC

Figure 100: OpenNode - Standards
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Data paths and interfaces — Smanrt Grid stand
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Figure 101: OpenNode — Interfaces

Testing phase

Jpe T
Frcm system fu nctmnalltles to tests ( I'h

i { Sequenice CRagrams
Rer N CLOx e = s Pratotype davalopmant Tast process
Basic|22) Mt i Protocol conformance Functional and Soenario Tests
; 0 Eoftware dewel nt T 1 nk:
optinal (15} Gridl Ausormation (115 ik u'“ bk “*“‘.".m“:"mn
Aclvaivesd (5] Others |2 egratientesting If.mmw an
" 7 7. J & i =

E.Ieh.'flng
LG M1 - Weter & 55N Detechion and Vakdaton
LGN - Srmd Weter eacing
LIC_ M - St Wetar fzmate scton
LG W - S Weter mantsnance & condgueabion
LIC B - Sevganl Weder evend s dai (e & adkional semaces cl-leed by Mddkewara| £
LIC 196 ~ Smant Hieters grouping Managemen: (Pubbc Lyghining Ranagement) * Labo ratﬂr}".
LG M7 - Inleroperabity of Smaihh
G Sudomalon &
e Use of new technology
UC_G2 - SSH divices tontrel and moniisning
IC_Gl - 55N event anwd dala management (siorage & addeonal sereces offersd by Mddewane| |:| ED ﬁ 1 '550)
LIC_CH - S5H and Diatrkoion Auiemation. Dedoss Remote Cornemnd !
UGG - S5 and Distrbueon Awematon devces (remale] conligurmuon B mame-nance and Inioroperabiity - N D r| SI{ f[:) r E nd users
LG - S5H Pover quabty semces (Mepsgres, Sore dsburbonces, Reparang)
LIC_G7 - inncvale implkemcnl o of algoninrs insde S5k [ F Id
LIC G2 - Lisinbuton sdomaton uang S5 (decenrale s sdomaism) |e
LI - Warsgamend of Dheaperisd Gansnainn i [V & WY iebeorka R | Ef di‘t
LIC_ G0 - Inrawates War & Volfvar conbrals and LY stoe estimeton L
#L'.G'H-lua:lmrugemeﬂbrgn:lnuﬂi edl life condiions
iz Cormimae Hi e
T TR = Scalability, efficiency
L - Load mans il & Demand sice managermenn senices (ADDHE 55, Ekcincsl Vehkle © 2.

16 Opentode & * B—

Figure 102: OpenNode — Testing
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Testing phase - Field tests

()perhOde

F|eid tests bnngs the opportunlty to evaluate OpenNode S perfﬂrmance
under the following conditions: -

« Real number of Smart Meters (> 900 SM)

« Real number of signals (72 signals)

«The S5 is a real environment: underground room,
heat, humidity, electrical disturbances, real
contingencies.

+ Real distances between SSN and SMs.

+ Existence of two (2) Power Transformers and two (2)
SSNs working simultaneously.

ommml_*.__

17

Figure 103: OpenNode — Trial

Conclusions

+ OpenNode defines an open, extensible and distributed
architecture foundation where current and future requirements
can be deployed.

* The SSN modularity and extensibility (based on OSGi)
concepts promote the distribution of intelligence and the
inclusion of other applications.

« Stakeholders can take advantage of this capability and
accommodate new services to decentralize the intelligence
according to efficiency criterion.

This architecture is realized over current and future oriented
data models and protocols.

18

e JL *.

Figure 104: OpenNode — Conclusion
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If you want to know more...

Oper g

Martin Wagner
Atos Spain
Calle Albarracin 25, Madrid 28037
Tel. (+34) 912334954
martin.2 wagner@atosresearch.eu

WWWw.opennode.eu

The research leading to thesa results has receivad funding from the European Community's Seventh
Framawork Programme (FPT/2007-2013) under Grant Agresment Number 245119

Figure 105: OpenNode - Presenter
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2.10 ESB Trial Experiences in E-Mobility and Smart Metering -
Mark Daly, ESB

Presenter: Mark Daly, ESB

In order to offer an exchange of information from a live ecar field trial the company ESB presented the
ecar project realized in Ireland and additionally their experiences from the smart meter rollouts.

ESB established ESB ecars in 2010 in order to roll out a charging infrastructure for electrical cars across
Ireland. ESB ecars is the single owner and operator for an ecar charging infrastructure in Ireland.
Charging spots across the country and in homes were built, operated and maintained. Ireland is an ideal
candidate for ecar projects on the condition of

- asmall country

- high level of wind power plants

- agovernment support

- single provider setup

- and a high level of home ownership

Figure 109 highlights the ESB ecar program and the target to get 10% ecars of all 2 million running cars
in Ireland implemented until 2020. Currently up to 30.000 ecars are supported with the installed charging
infrastructure. The target for the infrastructure is to install 2,000 home charge points, 1,500 public charge
points and 30 fast charge points nationwide. Like Figure 110 documents the infrastructure installation
progress of the project can be tracked on a public available electric car charge point map via a mobile
App for Apple OS or Android. The charging points offers different charging duration:

- @Home/@Work about 6-8 hours based on 16A

- @Public about 1-6 hours based on 32A

- @FastStations about 20-20 minutes based on 50kW DC Stations
As charging connector currently only the Mennekes Plug is used.

The electric mobility is just one piece of the electric infrastructure (consumer/storage). Like Figure 112
shows the power generation (wind farms or microgrids), the smart power distribution, the charging and
billing process and the operation/maintenance of the infrastructure forming a complex integrated e-
mobility infrastructure. Like documented in Figure 114 and Figure 115 a significant load shift can already
be recognized. A context aware smart charging takes traffic load, weather information or personal diary
data into account.

In addition to the e-mobility experiences also Smart Meter Trial Experiences were presented by Mark.
With the smart meter roll out a shift of 8,8% peak load and an overall energy reduction of 2,5% could be
achieved. And the in-house customer display achieved a peak shift of about 11%. (Figure 121)

In the questions & answers session questions on battery lifetime and the requirements on the
communication infrastructure were discussed. The battery life is about 8-10 years if the charging range
stays between 20% and 80% of the battery capacity. The used mobile infrastructure is 2G/3G and
efficient for the ecar trial by the reason that no time critical data must be transport via a high speed mobile
infrastructure.
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—_

ESB ecars & Smart Metering

7th Smart Grid Stakeholders

: Mark Daly
24.09.2012
ESB ecars

Figure 106: ESB - Title

Introduction

Q Who is ESB

Q Ireland as a Demonstration Site
Q The ecars Project

0 Smart Charging & Infrastructure
O Smart Meter Trial & Next Steps
O EV Penetration Grid Trials

€D ecars S

Leading the charge 2

Figure 107: ESB - Introduction
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Ireland is an ideal test-bed country

Size of the small island nation

+ High levels of wind power and
mild climate

+ Government support

+ Single service provider/unified
distribution network

High level of home ownership

@ ecars S

Leading the charge 3

Figure 108: ESB - Test bed

Ecar Ireland Programme

EV targets 2020:
- 10% of all vehicles electric
- 10% of all road energy transport
will be renewable
*  Supply of electric cars
- MOU signed with Renault-Nissan §
- MOU signed with Mitsubishi
- MOU signed with PSA
- MOU signed with Toyota
-  Other MOUs in the pipeline
«  Govemment incentives
- €5000 grant
- ZeroVRT
- Lowest road tax band
Accelerated Capital Allowance (Businesses)
* ESB is rolling out the infrastructure

€D ecars ——

Laading the charga i

Figure 109: ESB - Ireland Program
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Figure 110: ESB - Charging Spots

EV Technology and Standards

Requires a national / international integrated approach!

Hardware

www.esh.|elecars

=

Figure 111: ESB - Standards
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Figure 112: ESB - Operation

PROPOSED PUBLIC CHARGE POINT SYSTEM
I

TS0 = Tearwrnecsoon Systorn Operaion AWM = Advanced Metanng klrasiruciurs
D0 = Distribution Sysiem Oparator DUoS = Distrbudion Use of Systam chargaes

Figure 113: ESB - Public Charge Points
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Power Grid & ecars (“Smart 1-way”)

+ Control demand profile

« Virtual spinning reserves

« Manage trips / frequency control

ST

« |Interruptible tariffs to drivers

€D ecars i

Leading the charge 1M

Figure 114: ESB — Power Grid & eCars

Power Grid & ecars (“Smart 2-way”)

:'FE__ 1] T -
- s = N Exporting
E._ '_..'._.::::‘._11;._: =
* Import/export tariffs to drivers = / xk_.i
« EVs as “storage plants” = ‘:’
«  Peak lopping §\ ' f

@ ecars www.esb ielecars

Leading tho chargo iz

Figure 115: ESB — Smart 2-way
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Power Grid & ecars (Battery “2n Life”)

a Off-peak ol >
-y power flow _"'
=810 years gg gm—" o
(= K.ﬁnk,a
€ o B = Peak power
e

2™ |ife batteries (60-80% capacity)
Reduce EV upfront cost
Lower cost storage plants

€ ecars =R

Leading the charge 13

-

L]

Figure 116: ESB - Battery 2nd L.ife

“Context Aware” Smart Charging

Cloud HEMS

€D ecars —

Leading the charge T

Figure 117: ESB - Smart charging
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'The Great Electric Drive

2
€ ecars ——

Figure 118: ESB - Electric Drive

Smart Meter Trial & Next Steps

€ ecars —

Leading the charge 18

Figure 119: ESB - Smart Meter Trial
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Overview

Tariff A
Tariff B 11.5
Tariff C 105
Tariff D 9.0

@ Networks R WP

Figure 120: ESB - Overview

Main Points

Overall reduction 21 !2%
Shift of Peak Load 8.8%

" Behaviour Sustained

“ In-house display
customers +11%
achieved peak
shift

@ Networks wewsl el i eahire herorkes

Figure 121: ESB - Smart Meter Trial main Points
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Findings

All groups responded to price
difference — regardiess of scale

82% made some changes to behavior
+  74% made significant changes
91% said IHD was important

Less well off customers shifted
demand rather than reduce
consumption

Simple inexpensive initiatives can be
very effective

® B0 recalled Fridge Magnet & stickers
B 75% found fridge Magnet useful

wanw sh, le'exhnefaorks

Figure 122: ESB - Findings

Smart Meter Plans |
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Continuity mgt support
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Figure 123: ESB - Smart Meter Plans
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Strategic Risk Assessment

Risk Description

Inflated expectations Over-reach and reputational damage

Immature, risky and proprietary

Currently available technologies will not meet full roll out reguirements
technology by g o

Reputational damage and high

support cost for IHQ A low cost IHD causes reputational damage and support cost

A Han technology is chosen that is not supported by a range of products throughout the life of the

Wrong choice for Embedded HAN St hetar

Our installation cost will be higher than expected due to wrong labour mix, inefficiency and customer

Excessive installation costs S etance

Customer concerns over data

security and integrity Customer concerns over use and integrity of data will lead to resistance to installation of smart meters

Cost overruns Complex program with risk of cost overruns at all stages

@ NetWOI‘kS www.esh.ie/esbnetworks

Figure 124: ESB - Risk Assessment
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Figure 125: ESB — Mgt Plan
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Electric Vehicle Network Trials

erc

electricity research cenlre
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Figure 126: ESB — eCar Trial
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Electric Vehicle Field Trials

« |mpact Assessment on existing
residential LV distribution network

+ Recommend customers on test
network for participation in EV trial |

+ Predict likely impact of higher
penetrations of electric vehicles
on networks

ECaI'S 24 v esb.islecars

Leading the charge 2

Figure 127: ESB — eCar Trial Field Vehicles
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Figure 128: ESB — Networks
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Worst Case Snapshot Analysis
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Figure 129: ESB — Worst Case Snapshot

Vehicle Connection Times
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Figure 130: ESB — Connection Time
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Vehicle Charging
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Figure 131: ESB — Charging Time

Summary

« No significant impacts until much higher penetrations experienced

« New tool developed to assess impact of new energy resources on
distribution networks

+ Valuable data gathered

« Final simulations will provide complete picture of potential network
impacts

« 7 Car Trial Operated over Winter Period
— Lower voltages experienced -210V but within standard

@ Networks wwnay, s, le/eshnatworks

Figure 132: ESB — Summary
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2.11 Open time-slot for presentations of SGSG members & AOB

In the open time slot for SGSG members George Huitema presented shortly two upcoming research
opportunities in which he is involved.

Furthermore, Kolja Eger presented feedback of FINSENY to the recommendations of the last SGSG
meeting. Further details are provided in the next section.
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3. Recommendations from the 6" SGSG

This section briefly outlines how FINSENY has taken the recommendations from the last SGSG meeting
into account. The following recommendations have been derived during the 6" SGSG meeting:

Recommendations from break-out session Security
e Privacy as important topic in Smart Grid needs a wider scope within the ICT requirements of
FINSENY

Recommendations for break-out session SLA (Service Level Agreement)
e Provide a clear definition of SLA able to take into account possible differences that are expected
between countries, between B2B and B2C, between each party point of view (consumers,
producers, regulators, ...)

o Define a list of Classes of Services with each class defined as a list of parameters and expected
parameter values (e.g. delay < 20 ms, 99.9% of time) and each class related to a specific use
case. Compare such a list with QoS used and requested by top runners in the world. Socialize
such a list with SGSG members before the next meeting and have then a discussion

Recommendations from break-out session Interoperability & Auto-Configuration
e Interoperability at service layer is most challenging and a preferred topic for further detailed
studies

o Interface CEMS<->Aggregator is very important in many Smart Grid use cases but not clear
defined. FINSENY could study this domain interface between Smart Grid and Smart Home in
more detail.

3.1 Feedback on recommendations

FINSENY has taken the recommendations by the SGSG into account. They are already addressed in the
newest or upcoming deliverables. In detail the feedback is

R1: Privacy

On the basis of the different data-privacy legal frameworks examined in detail in D1.10 (Europe,
Germany, UK), it is obvious that data-privacy protection in smart grids cannot be achieved by a single
measure only, but with a catalog of organizational and technical measures.

On the one hand, organizational measures include, for example, the comprehensive information of data
subjects (e.g. customers) about the use of their personal data, their qualified agreement to the processing,
procedures to respond to personal data copy requests, to rectify and erase data and to block data
processing, the obligation to data secrecy for any person in contact with personal data (e.g. staff), privacy
awareness training for staff, or blinded installation.

On the other hand, technical measures comprise not only standard IT security measures like, e.g., user
authentication, authorization, access control, and encryption methods, but also specific privacy protection
methods like, for instance, de-identification, transparency measures (e.g. visualization of personal data
processed), and functionalities to erase data reliably or to stop data processing if desired by the customer.
These measures will be described in further detail in D1.11. In this process, the approach of “privacy by
design” will be favored.

R2: SLAs
WP5 addresses this topic in general as well as in particular for the E-Mobility scenario. Further
information is available in SGSG Infobase on

e SLA Definition

e SLA Contents and related terms

*  SLA Management

e Service Levels and Telco metrics

e SLAfocus in FINSENY

e SLA Requirements in FINSENY
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A presentation can be found in the Infobase of the Smart Grid Stakeholder Group
(https://overseerl.erlm.siemens.de/repository/Document/downloadWithName/FINSENY _FeedbackOnRe
commendations_SLAs.pptx?reqCode=downloadWithName&id=6566714 ).

R3: Classes of Service
WP3 proposed a first version of Classes of Services for the Microgrid/\VPP scenario on communication
over WANSs:
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The results from different other projects was taken into account
* SG-CG RAWG 1.0 (Annex J)
+ IEC 61850-5
e EU project OpenNode

*  NASPInet
e EPRI
« PSERC

Furthermore, the work was aligned with other FINSENY scenarios (esp. distribution networks).
Deliverable D3.3 “Microgrid Functional Architecture Description” will provide detailed information.

R4: Interoperability at Service layer

FINSENY follows the SGAM framework by SG-CG. This layered approach studies interoperability on
all dimensions including dedicated function/service layer on top of the Smart Grid Plane. Interim results
on functional architecture for FINSENY’s scenarios presented today show also results on service layer.
Final deliverable on functional architecture will provide further details and will be publicly available.
Additionally, the FI-WARE platform also addresses service ecosystem in a dedicated chapter, see Fl-
WARE Applications/Services Ecosystem and Delivery Framework.

R5: Interface CEMS<-> Aggregator

FINSENY has provided use cases to the SG-CG Sustainable Processes WG, especially about the
involvement of customers and integration of DERs. Interface between CEMS and Aggregator is
addressed in all FINSENY scenarios. FINSENY studies information models and data flows in Task x.3
(Use Cases Functional Architectures) and will report results in Dx.3 (Use Cases Functional architecture
description deliverables).
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4. Conclusion

The 7th SGSG meeting presented the current status of different Smart Grid activities in Europe including
OpenNode, activities by ESB and the newest results from FINSENY. Moreover, a demo was shown by
the RegModHarz project. Also, a slot open for further contributions from the SGSG was available where
upcoming research opportunities where presented.

The workshop provided interesting insight into different projects, several discussions during and after the
presentations as well as in the breaks and a platform for information exchange on new collaboration
opportunities, e.g. for Phase 2 in the FI-PPP.

The next SGSG meeting will be planned for spring/summer next year. As possible topics the final results
of FINSENY could be presented and the new projects of Phase 2 in the FI-PPP could be introduced.

Last but not least, we like to thank all speakers and participants of the SGSG meeting for joining as well
as all people who have supported the preparation of the meeting. Looking forward to the next SGSG
meeting!
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