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Summary (in Dutch)

Ontwikkeling van Smart Grids: onstuimig, onvermijdelijk en een groeibriljant
Het thema Smart Grids (SG) is het jonge zusje van de andere thema’s in de Topsector
Energie; het bestaat pas sinds een paar jaar en het heeft banden met vrijwel alle andere
thema’s. SG maakt een onstuimige ontwikkeling door en is hard op weg naar grotendeels
‘uncharted territory’ met nieuwe spelregels, stakeholders die nieuw zijn in (en voor) de
energiesector, nieuwe consortia, en nieuwe modaliteiten voor de wijze waarop we met
energie om zullen gaan. Ter vergelijking, denk aan de transitie van statische naar
dynamische processen, van eenrichtingsverkeer naar tweerichtingsverkeer, van centrale
organisatie naar decentrale organisatie, van een enigszins afgeschermde markt naar een
open markt, en van een speelveld met een beperkt aantal spelers naar een omgeving
met talloze actieve partijen. Dit is een revolutie, ‘a paradigm shift’.

Ondanks de korte geschiedenis zijn er de afgelopen 2-3 jaar vele concrete projecten en
initiatieven ontwikkeld door een breed spectrum aan bedrijven, kennisinstellingen en
overheden. Enkele voorbeelden. PowerMatching City in de wijk Hoogkerk in Groningen is
het eerste ‘live’ demonstratieproject in Europa dat belangstelling en bezoekers trekt
vanuit de hele wereld. In 2011 zijn er verschillende consortia gevormd om gezamenlijk
proeftuinen voor ‘intelligente netten’ te ontwikkelen en in 2012-2013 te realiseren.
Netbeheer Nederland heeft een Projectgroep Smart Grids. Een 30-tal bedrijven heeft
haar krachten gebundeld in Smart Energy Collective dat is begonnen met het ontwerp
van proeftuinen met zakelijke gebruikers en met huishoudens, 5 locaties in totaal.
Verschillende regionale initiatieven en samenwerkingsverbanden zijn opgezet, zoals New
Energy Business Community (Noord-Nederland), Smart Energy Regions (Noord-Brabant),
subgroepen van Stichting kiEMT (Gelderland en Overijssel), Smart Energy Technologies &
Systems (Twente), Amsterdam Innovatie Motor en Utrecht Sustainability Institute.
Opvallend is dat het MKB vooral in de regionale initiatieven sterk is vertegenwoordigd.

De kracht van de regio’s is gebruikt in de voorbereiding van dit contract door 3 regionale
bijeenkomsten te organiseren waarin bijna 200 mensen input hebben geleverd, nieuwe
ideeén hebben ontwikkeld en een basis hebben gelegd voor toekomstige samenwerking.

Deze veelbelovende experimenten en recente ontwikkelingen zijn een prima vertrekpunt,
maar er is voldoende tijd nodig om SG te laten uitkristalliseren. Dit thema is immers
onafwendbaar voor de energiesector en vooral een groeibriljant voor het Nederlandse
bedrijfsleven. Tevens bevat het een aantal wetenschappelijke uitdagingen vanwege de
‘uncharted territory’.

SG draagt bij aan alle 6 doelstellingen van Topteam Energie
Het Topteam Energie heeft de volgende 6 doelen voor 2020:

20% minder CO,-uitstoot;

14% duurzame energie;

Benutting van het potentieel aan energiebesparing;
Concurrerende energieprijzen op korte en lange termijn;

Een versterkte positie van Nederland in essentiéle sectoren;
Sneller meer concurrerend maken van duurzame energieopties.

oOuUhwWNE=

SG is een cruciaal thema voor het realiseren van de doelen van het Topteam Energie. SG
kan tevens beschouwd worden als de spin in het web van de andere thema’s binnen de
Topsector Energie, zoals tijdens de marktplaats-bijeenkomsten met de innovatietafel en
tijdens de afrondende paneldiscussie op 8 februari 2012 in Den Bosch is verwoord.

SG levert allereerst een bijdrage aan de eerste, de tweede, de vierde, en - indirect - aan
de zesde doelstelling. Grootschalige toepassing van duurzame energiebronnen, zoals
zon-PV (‘grid parity’ wordt verwacht in 2012) en de implementatie van
honderdduizenden, of zelfs miljoenen, elektrische auto’s - inclusief hun kosteneffectieve
inpassing in de energie-infrastructuur en in de energiemarkt - is alleen mogelijk door SG.
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Zonder SG leiden deze ontwikkelingen tot grotere fluctuaties in aanbod van
respectievelijk vraag naar energie waardoor grotere prijsfluctuaties ontstaan en hogere
onbalansprijzen in de energiemarkt. En zonder SG zijn daardoor ook immense
investeringen in verzwaring van de energie-infrastructuur nodig.

Door de introductie van ICT in het energiesysteem ontstaan meer mogelijkheden voor
het balanceren van vraag en aanbod en kan de energie-infrastructuur kosteneffectiever
worden ontworpen en beheerd. Tevens is daardoor een geringere investering nodig in
conventionele energiecentrales, en is een betere benutting van deze centrales en een
efficiénter gebruik van de energienetten mogelijk. Dit leidt tot minder CO,-emissie, meer
concurrerende prijzen en het aantrekkelijker maken van (meer) duurzame energie.

SG levert daarnaast een bijdrage aan de derde doelstelling. De inzet van ICT maakt het
namelijk mogelijk directe feedback over het energiegebruik te verstrekken aan
eindgebruikers. Dit leidt tot een groter bewustzijn van dit gebruik, wat volgens
verschillende internationale studies leidt tot 3-10% energiebesparing. En dat leidt
eveneens tot minder CO,-uitstoot en lagere kosten voor energie.

Tot slot levert SG een bijdrage aan de vijfde doelstelling. Er is een enorm potentieel voor
SG, al is het een complex thema met vele stakeholders. Nederland is één van de
voorlopers in het onderzoek (met programma’s als IOP EMVT en EQS) en heeft zich een
goede uitgangspositie verworven, mede dankzij de activiteiten (2009-2011) van de
Taskforce Intelligente Netten die het toenmalige ministerie van Economische Zaken in
2009 heeft ingesteld. Ook de eerder genoemde veelheid aan initiatieven en proeftuinen
bieden een aantrekkelijk perspectief voor bedrijven en kennisinstellingen. Dit geldt vooral
voor partijen in de ICT sector en consumentenelektronica die zowel aan de thuismarkt
maar, dankzij ervaringen uit de proeftuinen, ook op de internationale markt hun
producten en diensten zullen aanbieden. Dat leidt tot een versterking van de Nederlandse
positie, zowel voor de kennisinstellingen als voor het bedrijfsleven: meer omzet en meer
banen.

Concrete doelen van het thema Smart Grids voor 2012-2016

- Reduceren van de kosten van netwerk verzwaringen en kosten voor balancering
vanwege de systeemintegratie van duurzame energiebronnen met minimaal 10%,
waardoor de kosten van duurzame energie met 1-2% dalen (bovenop de
kostendaling dankzij de inspanningen van andere energiethema’s);

- Minimaal 10% van de Nederlandse energieconsumenten (eindgebruikers: ca.
700.000) maakt gebruik van Smart Grids technologién, waaronder slimme meters,
Home Energy Management Systems, en slimme apparaten (slimme wasmachine
e.d.). Dit kan ook indirect dankzij gebruik van energiemanagement, participatie in
‘energy communities’, en (slim) laden van elektrische auto’s;

- Verlagen van het energiegebruik met minimaal 5% door ‘Smart Grid consumenten’;

- Kostenreductie van Smart Grids technologieén, zoals meetapparaten en sensoren, op
afstand bestuurbare schakelaars, en toepassing van telecommunicatie in de
distributienetwerken voor elektriciteit, gas en warmte/koude. Technologieén moeten
uiteindelijk zo goedkoop worden, dat het de business case interessant maakt voor
partijen die hierin moeten investeren. Dit moet leiden tot een opmaat naar
grootschalige toepassing van deze technologieén en daarmee tot een snelle groei van
deze markt;

- Toename van de omzet van de deelnemende Nederlandse bedrijven van minimaal 5x
de inzet van overheidsmiddelen in de periode 2012-2016. De ‘echte’ groei zal pas
(kort) na deze periode plaatsvinden;

- Uitbouw en consolidatie van de bestaande top-3 kennispositie in Europa op het
gebied van Smart Grids.

Topaanpak SG: 4 programmalijnen gebundeld in één TKI en gerichte impulsen

Met de topsector aanpak kan een stevige basis onder de ontwikkeling van SG als
kansrijke Nederlandse sector worden gelegd. Allereerst door een beter georganiseerde
‘gouden driehoek’ (bedrijven, kennisinstellingen en overheden). Daarnaast kan de
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ontwikkeling van SG worden versterkt en verbreed door projecten te stimuleren die
leiden tot gestandaardiseerde ‘opschaalbare’ producten en diensten die ook geéxporteerd
kunnen worden. Dit vraagt ook om een impuls aan het kennisfundament om de vele
uitdagingen voor SG tijdig op te kunnen lossen.

Het Innovatiecontract SG bevat vier programmalijnen. De hieronder aangegeven focus in
2012 van elke van deze lijnen vormt samen de Innovatie Agenda SG 2012. In de
uitwerking zal kennisontwikkeling in veel gevallen programmalijn overstijgend zijn. Dat
geldt zeker voor onderzoek in institutionele en sociale innovatie.

1) Diensten en producten (B2C, B2B en C2B), met de volgende onderwerpen:
intelligente applicaties, energiemanagement (balanceren van het energieaanbod en
‘vraagsturing’), en energieopslag en conversie. In 2012 ligt de focus op: intelligente
applicaties en energiemanagement. Verwacht wordt dat energieopslag pas in een
later stadium waarde gaat creéren en ondersteunend zal zijn in energiemanagement,
waarbij energieopslag vooral ingezet zal worden als optimalisatietool.

2) Virtuele infrastructuur (o.a. ICT), met de onderwerpen: open generiek ICT platform
ten behoeve van dienstontwikkeling, ICT architecturen ten behoeve van demand side
management, data management en asset management, standaardisatie roadmap,
veiligheid en privacy. In 2012 ligt de focus op: internationaal standardisering van
protocollen en interfaces (niet alleen voor communicatie, maar ook voor demand side
management, asset management en data management), en ‘security by design’.
Bedrijven zijn bij voorkeur vanaf de start betrokken bij concrete implementaties,
omdat kleine en praktische implementaties de richting zullen bepalen.

3) Fysieke infrastructuur, onderverdeeld in: toenemende flexibiliteit, nieuwe
componenten, veiligheid/betrouwbaarheid (‘security’), oplaadpunten voor elektrisch
rijden, energieopslag (apparaat, opslag als dienst valt onder sub 1), en smart gas
grids. In 2012 ligt de focus op: standaardisatie (meerdere keren genoemd tijdens
alle regionale bijeenkomsten), energieconversie en netintegratietechnologieén voor
optimale inzet van energiebronnen op diverse spanningniveaus, asset management
van de Smart Grid infrastructuur, en sensoring waaronder de ontwikkeling van
nieuwe meetmethodogieén.

4) Institutionele en sociale innovatie. Deze spelen in samenhang met de technologische
vernieuwingen een hoofdrol. Maatschappelijke acceptatie, het ontwikkelen van
strategieén voor de interventie in het gedrag van eindgebruikers, het ontwerpen van
nieuwe marktmodellen en business concepten, en aanpassingen in de wet- en
regelgeving zijn noodzakelijke randvoorwaarden voor het succes van SG - en zelfs
voor de energietransitie. In 2012 ligt de focus op: onderzoek naar belangen en
drijfveren van energieconsumenten (o.a. samenwerking met de creatieve industrie),
en onderzoek naar nieuwe rollen in de energieservice economie en bijbehorende
aanpassing van wet- en regelgeving. Tevens gaat een pilot starten met NWO naar
Maatschappelijk Verantwoord Innoveren (MVI) gericht op de maatschappelijke
inbedding van nieuwe energiesystemen.

Alle activiteiten van dit contract worden ondergebracht in één TKI met een regisserende
functie. Dit TKI is gericht op krachtenbundeling en versterking van het kennisfundament,
bijvoorbeeld door het gericht aansturen van demonstratieprojecten, en R&D-
programma’s en —projecten te initiéren. Behalve een werkgroep per programmalijn wordt
een werkgroep ingericht voor communicatie en contacten met regionale initiatieven.

Bedrijven hebben ruim €27 miljoen toegezegd in circa 80 Letters of Commitment. Er
wordt maximaal €41,5 miljoen gevraagd aan bijdrage van de overheid. Tevens zijn er
ruim 40 Declarations of Interest gestuurd door kennisinstellingen, wat een aanvullend
bewijs is voor de enorme belangstelling voor dit thema.

De focus in 2012 zal liggen op ‘Discovery’ en ‘Development’, waaronder enkele
proeftuinen. Naar de mening van de innovatietafel is de komende jaren een
overheidsimpuls nodig van gemiddeld €40 miljoen/jaar om dit gebied te positioneren bij
de top van Europa.
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Hoofdstuk 7 schetst in meer detail de bereidheid van bedrijven om te investeren in
programmalijnen en de interesses en capaciteiten van de kennisinstellingen op deze
programmalijnen. De Innovatietafel houdt hierbij geen rekening met voornemens en
beslissingen van het Topteam Energie na 15.02.2012 (datum van dit Innovatiecontract).
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Preface

The Round Table Innovation Smart Grids (in Dutch: Innovatietafel Intelligente Netten,
further “Innovation Team SG”) has been established (November 2011) with an
assignment from Top Team Energy (in Dutch: Topteam Energie) to prepare a public
private innovation contract on the area of smart grids (SG) - smart energy systems
(SES). We will shorten SG-SES to SG in this contract.

The Innovation Team SG wants to stress that Smart Grids has not been institutionalised
yet. Besides, a major part of the companies in this field of play are coming from outside
the energy sector. The team therefore had to create an overview of the recent and
planned developments based on the input from very different sources. The first
selections in topics with SG have been made and have been elaborated in this contract.

Despite the very short history SG is a hot topic and is on the agenda of a broad variety of
companies and academia. The Innovation Team SG has received many contributions
during the set-up of this contract, and more than 25 new ideas and project proposals
have been created in the last few months.

The Innovation Team SG has organised regional meetings about SG for the preparation
of this contract in Amsterdam (January 26"), Groningen (January 27%"), and Eindhoven
(February 3™). Besides, two sessions on SG have been taken place during the meeting in
Den Bosch (February 8") organised by the Top Team Energy. The Innovation Team SG
had the opportunity to exchange ideas with many (about 300) parties about the
programme lines under this contract and to receive feedback about the previous
(December 15™ 2011) version of the contract. There has also been a lot of information
exchange with each of the team members and through the mail address of the team
Innovatiecontract.SmartGrids@kema.com.

The Innovation Team SG would like to thank all people who have been contributing to
this contract, especially those who co-organized the regional meetings: Amsterdam
Innovatie Motor (in co-operation with Stichting kiEMT), Energy Valley, and Smart Energy
Regions. Also a special thank you for Energy Valley and the support of PwC who helped
our team in clearly structuring the large number of commitments we received and for
writing parts of this contract.

Members of the Innovation Team SG:

- Mark van Assem NWO Division Chemical and Physical Sciences
- Jeroen Bode Eneco

- Marcel Dukker Technolution

- Stefan Evers KEMA and secretary Topteam Energie

- Marcel den Haan FME branches, Fedet and EMVT

- Marcel van Hest Alliander

- Suzanne van Kooten TNO

- Wouter Leibbrandt NXP

- John Post ECP, Platform voor de Informatiesamenleving
- Han Slootweg TU/e and Enexis

- Frits Verheij KEMA

- Erik ten Elshof Ministerie EL&I

- Olivier Ongkiehong Agentschap NL (secretary)

Chair: Frits Verheij and Han Slootweg.
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1

Introduction

Definition

The Innovation Team SG uses the Dutch Taskforce Intelligent Grids’ definition of SG: SG
are innovations in and around energy grids focusing on an affordable, reliable and
sustainable energy system in the future and enabling and enhancing:

Demand side response from end users;

Connection and integration of electric transport, RES, DER and storage;
New products, services and markets;

Flexibility of the energy system;

Moderation of investments in infrastructure and generation;

Reliability of the energy supply.

Scope of SG and links to other energy themes and sectors

In their final report of May 2011 the Taskforce Intelligent Grids recommends that,
although the focus might be on electricity, opportunities can be found in gas as well as in
heat and cold too. Following this recommendation, the activities in the area of SG under
this contract comprise adding ICT to the infrastructures for energy: electricity, gas, heat
and cold infrastructures. They further include energy storage, focusing on electricity
storage but also paying attention to storage of heat and cold. SG have many links to
other energy topics, and other sectors. Therefore a clear demarcation is needed. The
scope of this contract does not include:

Solar-PV panels.

Energy saving from design and construction in the built environment.

Offshore wind turbines, their physical connection to transmission grids and their
integration with NL and EU energy markets.

Biogas and ‘Green Gas'.

Electric Vehicles.

Nevertheless, there will be a strong link between each of these (energy) applications and
SG. The Innovation Team SG has aligned the scope of this contract with other Innovation
Teams and with the team of the ICT Roadmap as follows:

Solar-PV

The Innovation Teams Solar PV and the Innovation Team Smart Grids have
considered their common interest together recently. The Innovation Team Solar-PV
focuses on two programme lines:

1. PV-systems and PV applications;

2. PV-technology.

The first programme line (PV-systems and PV-applications) has connections with the
programme lines of the Innovation Team Energy Saving Built Environment and the
Innovation Team SG. The second line has no or limited connections. Programme line
1 can be described in sub lines as follows:

a. Physical integration of PV-systems with buildings and building infastructures.

b. Integration of PV-systems with the electricity system: inverters, aspects of
power quality and reactive power. Subjects in this sub line are closely related to
the subjects under “physical infrastructure” of the Innovation Team SG.

c. Integration of solar-PV with products and services on the market place with
respect to energy and living. Subjects in this subline are closely related to the
subjects under “products and services” of the Innovation Team SG. The subline
has also connections with the social innovation in this Innovation Contact SG,
including the design and creation of new business models. Solar-PV and SG have
a common interest to speed up market introduction of PV and SG products in
their combination, reducing costs of equipment and kWh’s from solar-PV panels.
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The teams have common interests (sub lines b and c¢) and will investigate the
possibilities for common projects. As a result of the tight time schedule for the
preparation of this Innovation Contract we have not been able to elaborate this into
a project description.

Energy Saving in Built Environment

The Innovation Team Energy Saving Built Environment and the Innovation Team

Smart Grids have considered their common interest together recently. The teams

concluded that there are connections on two areas:

1. The supply of energy at the level of a district: houses and small enterprises. The
Innovation Team Energy Saving Built Environment focuses on the different kinds
of distributed energy resources and the Innovation Team SG on the related
energy management, demand side management and balancing services.

2. The involvement of end users becomes more and more important for both
teams: Energy Saving Built Environment is interested to involve end users in the
design or the renovation of a district; SG is interested to involve end users as
customers for products and services as described in paragraph 3.1. During the
meetings last weeks in Amsterdam, Groningen, Eindhoven en Den Bosch it
became more and more clear that services on the area of living and on the area
of energy will be integrated both in hardware, software and customer perception.

The teams have common interests on both areas and will investigate the possibilities
for common projects. As a result of the tight time schedule for the preparation of this
Innovation Contract we have not been able further elaborate on this. Nonetheless,
two large project proposals have been submitted to both the Innovation Team SG
and the Innovation Team Energy Saving Built Environment, i.e. Smart District
Amsterdam Nieuw West, and Interuniversity Next Generation Energy Initiative
(INGEI). In close cooperation between both teams it has been decided to primarily
add the first project within the innovation contract of Energy Saving in the Built
Environment, and the second one primarily in that of Smart Grids.
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- Offshore wind energy

Offshore wind energy will deal with all items of the electrity grid until and including
the grid connection of offshore wind farms to the substations shore mostly on high
voltage level. SG will focus on distribution grids up to these substations.
Furthermore, SG will deal with all items relating to the impact of varing power
generation on the electricity system - both technical and energy market aspects - in
which the Innovation Team SG will cooperate with the Innovation Team Offshore
Wind Energy if these varying power is generated by offshore wind farms. The impact
of the latter on the European electricity system as well as solutions for this will be
covered by the Innovation Team Offshore Wind Energy primarely.

- Gas
There are two items that are closely linked, i.e. Smart Gas Grids and Power-to-Gas.
The Innovation Team SG will primarely be responsible for projects about Smart Gas
Grids, the Innovation Team Gas will primarely be responsible for projects within the
Power-to-Gas arena. Both innovation teams will keep in close contact and will
coordinate actively on interfaces about these projects.

- ICT-Roadmap
The Innovation Team SG has reviewed the ICT Road Map. Details about this can be
found in Section 3.2, subsection ‘The link with the ICT road map’.

Furthermore the large private-public partnership (PPS) of Shell-NWO focused on
‘Computational Sciences for Energy Research’ is relevant for the Innovation Contract SG.
Because of the broad, thematic setup and the multidisciplinairy character this PPS is a
good fit with the activities within this contract.

Benefits

SG potentially offer a great deal of added value: they contribute to the integration of
energy production in all kinds of places in the grid. In principle, their directing and
coordinating capabilities make it possible to optimise energy use throughout the entire
energy supply chain. And finally, the application of SG makes the energy system more
‘dynamic’, improving reliability of supply.
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SG strongly contribute to the goals of the Topteam Energy:

20% reduction CO, emissions and 14% renewable energy: SG support integration of
renewable energy sources (RES) into the energy system, reducing the cost of this
integration and making RES more competetive compared to conventional sources of
energy.

Energy savings: SG lead to increased consumer awareness and energy savings.
Studies show that increased awareness can lead to 3%-10% energy savings.
Competitive prices for energy: SG increase the possibilities of differentiating
commercial propositions and conditions for consumers, contributing to a competetive
energy market and consumer choice resulting in reductions in energy prices.
Stronger position of NL enterprises: SG comprise a huge market for ICT and
consumer electronics. Due to the advanceness of the SG concept, in many countries
development of SG is relatively slow. The Netherlands have taken the lead with the
Taskforce Intelligente Netten. Staying in the lead will result in a huge market for
Dutch manufacturers selling SG technology and SG services internationally.
Competitive options for renewable energy: SG enable end users to cash their
flexibility in the use of energy, flattening peaks in the power demand and increasing
consumption when (renewable) energy is readily available. Furthermore, SG offer
opportunities for new energy-related services.

Based on this, it is clear that SG will contribute a great deal to the goals of the Topteam
Energy.

Schematic reflection

The central point in SG is that the grids need to become more ‘intelligent’. ICT, sensors,
and power electronics will play a crucial role in the smart grids on multiple levels. Both
for the users and in the grid itself. ICT will enable the smart grid to facilitate the much
more dynamic transmission and distribution demands in the coming years. The following
drawing is a schematic reflection of the SG scope in this contract.
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The Innovation Team SG uses the drawing to visualize the programme lines of the
contract. It showes “technical layers” with respect to “services”, a “virtual infrastructure”
and a “physical infrastructure”. The team emphasizes the need for institutional and social
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innovation (left side of the drawing) along and through these layers. The technical layers
and the institutional and social innovation have been eleborated in chapter 3:

Services layer, both B2B, B2C & C2B.
Virtual infrastructure.

Physical infrastructure.

Institutional and social innovation.

el e

Special attention has been paid in this contract to the broad spectrum of stakeholders
and their interests, the broad spectrum of parties developing hardware and software for
SG and parties for market design, legislation, regulation and standards.
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2 Vision and strategy

2.1 Today
2.1.1 Existing situation

Smart Grids (SG) is the youngest member of the Top Sector Energy and is experiencing
an unruly growth. We are entering uncharted territory with new rules, new stakeholders,
new consortia and new modes in the way we deal with energy. As an example, think of
the transformation of static to dynamic processes, from uni-directional to multi-
directional, from uni-source to multi-source, from proprietary to open, and the change
from central to distributed processing. Without exaggeration we can call this a paradigm
shift.

And it explains why the output of the Innovation Team SG at this moment cannot be so
precise, formalized and defined as is the case for other topics with the Top Sector
Energy. Many elements still have to be settled; integration with these other topics is key
but complex.

In spite of this, many concrete projects and initiatives have been developed in the last 2-

3 years by a broad range of companies, institutions and governments. Some examples:

- PowerMatcher City is the first ‘live’ demonstration project in Europa on balancing
supply and demand in a smart grid environment and attracts a tremendous interest
from all over the world;

- In 2011 multiple consortia have been created to develop pilot fields (proeftuinen) for
intelligent networks in the 2012 - 2015 time frame;

- Netbeheer Nederland has its project group Smart Grids;

- Some 30 companies are united in the Smart Energy Collective, and;

- Multiple regional initiatives and co-operations are created, e.g. New Energy Business
Community (Northern region of the Netherlands), Smart Energy Regions (province of
Noord-Brabant), Smart Energy Technologies & Systems (Twente region), groups
within Stichting kiEMT (provinces of Gelderland and Overijssel), Amsterdam
Innovatie Motor, Rotterdam Climate Initiative and Utrecht Sustainability Institute. It
is noticeable that SMEs have a strong representation in these initiatives which have
been contributing to many promising innovations as part of the output.

- Fundamental research is carried out in 13 projects of the NWO-programme “Smart
Energy Systems”, in the 2011-2014 time frame.

- Fundamental research, development and demonstrations (> 30 projects) have been/
are carried out under the programmes IOP-EMVT and EOS (until 2013).

Despite these promising experiments, smart grids still have to crystallize out. But it is
fast growing, inevitable phenomenon that cannot be ignored. The graph below shows the
developments in SG.

Smart Energy Collective
Jedu Island

Strategic Choices

Planning
Preparation
PowerMatching City Large Scale Regulation

Smart Mobile Grid

e id Gty Demonstration

Service
Feasibility Demonstration

Demonstration

2010 2020
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There is no clear picture yet of the total number of companies active in SG nor in the
amount of people working in this field of play. The Netherlands is recognized though as
one of the leading countries in Europe, and even in the world®.

2.1.2 Existing activities

In our discussion of existing activities we make a separation of activities into the three
D’s: discovery, development and deployment. Discovery refers to fundamental and
applied research, primarily performed by knowledge institutes. In development projects
ideas are then transformed into a practical, real-life experiment. Demonstrations are an
important part of the development. Products and concepts that have been tested
successfully in demonstrations can then be deployed on a large-scale in the market.

Discovery

Under IOP-EMVT, EQS, FP7 and NWO SES (Smart Energy Systems) programs, discovery
projects have taken place or still take place. The majority of the projects concern basic
and industrial research. Some of these projects have been listed in appendix 1. About €7
million per year has been funded by the Dutch government through IOP-EMVT and EOS,
and about €1.5 million per year through NWO.

Development

June 2011 the government launched a tender for demonstration projects. Twelve
projects 2012-2015 have been selected (status today), with a total of €16 million funding
from the Dutch government. The partners are investing some €80-100 million in these
pilot projects, involving industries, offices, glass houses and residential areas both
including houses, appartments and shopping areas. Some of these will be designed and
established under already existing local, regional or other initiatives. One of these
examples is PowerMatching City, a living lab in which 25 households are linked together
in @a Smart Grid, the first ‘real’ Smart Grid pilot project in Europe. The houses are
equipped with a mix of decentralized energy resources (wind, solar-PV, microCHPs and
hybrid heat pumps), energy buffering, smart appliances, smart meters and electric
vehicles. Stabilization and optimization of the network is realized by trading energy on a
local market based on a real-time price signal using the PowerMatcher concept. This
project already received a lot of attention from all over the world. An overview of existing
and planned pilot projects can be found in appendix 1.

Deployment

Until today there is hardly any large-scale and commercial employment of projects in the
area of SG except for the roll-out of smart meters in several countries. First products are
coming to the market though, mainly devices related to energy management.

Early 2011 Alliander and KPN started a new initiative to realize the European Network for
Cyber Security (ENCS). This will be a Center of Excellence on cyber security, first
focusing on energy and on Smart Grids in particular. Other companies like KEMA,
research organisation TNO, and national and local government (The Hague) joined the
initiators, by that creating a nice example of public-private partnership in line with the
concept of Innovation Contracts.

2.1.3 Existing co-operations and regional initiatives

Smart Grids is a relatively new topic in the energy business. Nevertheless, almost all
regional energy related initiatives have added this topic to their field of play. Furthermore
a few new initiatives have started fully focusing on this topic, e.g. Smart Energy
Collective, New Energy Business Community, and Smart Energy Technologies & Systems.
Within the branch organisation of the grid operators, Netbeheer Nederland, the project
group Smart Grids has been installed some 3 years ago.

! JRC Report on Smart Grids, 2011
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The existing regional initiatives all apply cooperation within the ‘golden triangle’, i.e.
companies (especially SME’s), knowledge institutions (including education on a practical
level), and local authorities. Some of these initiatives have a strong focus on SG, others
have a broader range of activities including SG. A selection of these regional initiatives
and co-operations are (see also appendix 2):

- Energy Valley. The triple helix in the Northern Netherlands has expressed its
commitment to develop SG. Many SME’s, large energy companies, governmental
parties, high quality educational institutes and financiers defined SG as a focus in
their strategy. There are many R&D and pilot projects and commercial initiatives
currently in progress providing a precious resource of information. The following
partnerships are exemplary for the commitment to SG:

1. the New Energy Business Community (NEBC), a platform of around 50 SME’s
focusing on Smart Energy Technology;

2. Sensor Universe, a platform for companies, ranging from small SME’s to
multinationals, focusing on sensor technology of which Smart Energy Grids is one
of the key application fields;

3. Energy Academy EU, a Groningen based knowledge institution founded by the
University of Groningen and the Hanze University of Engineering that offers an
integral research and education program on the energy topic with a special focus
on gas, renewables and (smart) energy grids;

4. Energy Valley, coordinating and actively stimulating SG projects;

5. Noordelijke Ontwikkelings Maatschappij (NOM), focusing on financing (revolving
fund of around 100M€) and on business development with innovative market
parties in the North (SG companies are one of the five focal points of NOM);

6. Hansa Energy Corridor (HEC), an active partnership on the field of energy
between Northern Netherlands and northwestern Lower Saxony which is aiming to
organize a strategic and practical cooperation in energy competence organizations
from business and science.

- SETS (Smart Energy Technologies & Systems). SETS is positioned as an 'icon project’
within Smart Grids in the ‘Twentse Duurzaamheidsagenda’, drawn up by the Twente
Region existing of 14 municipalities. Smart Grids is regarded to be the linking pin
between the topics ‘building environment’ (lead: Stichting Pioneering), ‘energy’
(lead: Twence), and ‘mobility’ (lead: Twente Region). SETS is an expertise centre of
industry and knowledge institutes for research and development in small scale
energy generation, local storage, usage and energy management in the Twente
region. Main goals of the centre are: 1) integration of research in distributed
generation, distributed storage, energy transport and energy management in a pre-
competitive research and development setting, 2) addressing technical and non-
technical issues such as legal, financial, human behaviour, and privacy, 3) support
for renewable energy technologies using ICT solutions, 4) show the results of SETS
to the general public (make aware of the energy transition), and 5) realising practical
and concrete results for the participants. Current partners in SETS are: University of
Twente and Saxion Hogescholen (both founding fathers), KEMA, IBM, Alliander,
Nedap, Eaton, Twence, Exendis / Alfen, Homa, Locamation, Nulwoning.nl, Tripleco,
Stichting Pioneering, LochemEnergie, Stichting kiEMT. SETS is discussing the start of
a concrete project with the city of Enschede.

- Brainport and Smart Energy Regions. Smart Energy Regions is the label used by a
cluster of companies, knowledge institutes and governmental organisations to
combine forces to develop and realize modern concepts of decentralized regional
energy solutions. Especially densely populated areas and rapidly growing cities
require efficient usage of energy and system level integration of generation,
distribution and storage. Smart grids and ICT services will be of major importance to
solve the intermittency effects that most sustainable energy sources have and to
balance central and decentralized energy generation and use. Our industry is well
positioned to take full advantage of these business opportunities in the Energy
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Sector. In fact, it has the potential to become the driver. The Dutch High Tech
industry already plays a global leading role with regard to development of new
technologies and materials for communication means, safe and fuel efficient
transportation, generation and storage of sustainable energy, energy efficient homes
and offices. This industry has an annual turnover of 73 Billion Euro and invests
annually 2.2 Billion Euro in R&D. It is very well equipped to achieve breakthrough
innovations, because of the ‘open innovation’ cooperation of all actors: industry,
knowledge institutes and governments, at regional, national and international level.
Smart Energy Regions combines these forces towards one business proposition for
global energy markets. For Noord-Brabant the economic benefits are calculated on a
yearly turnover of 4 billion Euro and approximately 15,000 - 25,000 new jobs by
2020. Smart Energy Regions will leverage on and be supported by the EIT KIC
InnoEnergy, a top consortium of 6 leading regions selected by the European
Commission in the field of sustainable energy.

The
Economist

Stichting kiEMT. The provinces of Gelderland and Overijssel do have a long history in
the energy sector. A growing number of innovative companies have an ideal starting
point in the eastern part of the Netherlands. The region consists of 600,000 people
working in this sector, 800 companies with leading companies like TenneT, Alliander,
Enexis, and KEMA, 3 universities, 7 high schools, and 9 ROC’s specialised in topics
like smart grids and smart gas applications, ecosystems of private-public
partnerships, and revolving funds of Gelderland (100 M€) and Overijssel (250 M£).
Many projects on Smart Grids are already running or about to start. Some examples
are: 1) Rijnboog (renovation of part of the Arnhem City Center) which will apply
smart heating systems to connect appartments, public buildings, cultural centers,
offices, and a shopping area In the region, 2) Second Phase of Smart Power City
Apeldoorn (upscaling to 300-400 households) in which micro CHP systems are
applied amongst others, and 3) GEN project that will develop new energy concepts
for buildings and the built environment.

Amsterdam Innovatie Motor (AIM). Sustainability is a key element in Amsterdam’s
policy on innovation in its region. Projects are executed with the Amsterdam Smart
City program in which government, companies (especially SME’s), and knowledge
institutions are working together. Smart Grids is regarded as an important enabler of
both energy reduction measures and increasing the use of renewable energy. The
Amsterdam Economic Board expects the application of technology in the energy
transition arena to be a challenge for the local economy as well as a prerequisite on
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their innovation agenda. At present three different Smart Grids projects are carried
out in this region, i.e. in Osdorp, Almere and Schiphol. The Amsterdam Science Park
will be a kind of a copy of the PowerMatching City project but at a 10-100 times
larger scale. Finally the foundation Green IT Amsterdam is a public private
cooperation to green IT, reduce CO, emission by IT and build a Green Collar
Economy in the Amsterdam region.

- Utrecht Sustainability Initiative (USI). USI and its founding father Utrecht University
(UU) have initiated the Smart Grid System Innovation network to express its interest
to participate in the Innovation Contract Smart Grids. This network summarizes the
specific smart grid expertise of UU/USI and its partners - specialised knowledge
institutes, companies and local governments with the shared ambition to realize
successful smart grid systems in urban regions. The focus of the specific expertise of
the SGSI network is not the development of technology for smart grids as such.
Instead, the core ambition is to accelerate the implementation of smart grid
technology in the urban environment. The network develops specific expertise in
system innovation factors that are decisive in the implementation process of smart
grids, ultimately leading to its success or failure. These make-or-break system
innovation factors include consumer’s perception and acceptation, value chain
optimisation, financial arrangements, policy instruments, institutional conditions,
spatial planning and new legal challenges. This expertise will be deployed and
amplified in the 2012-2014 project ‘Smart Grid: efficiency for all’, realizing smart
grid systems in the cities of Utrecht and Amersfoort. This project can serve as a flag
ship project within the Innovation contract Smart Grids: because of the above
described gamma-perspective this flag ship will be of distinct added value with
respect to other more technology oriented programmes.

Other projects and initiatives

A wide range of projects from the former R&D programs EOS and IOP could be part of
this Innovation Contract. Most of the still running projects however, are in their final
stage. Nevertheless we propose to include these in the contract as this most likely is a
strong base for the development of our future knowledge on SG. Besides, several of
these projects have links to European projects which supports the international
cooperation of the knowledge institutions as well as the international expansion of our SG
businesses.

Next to these projects other initiatives and projects will be integrated in this contract. A
number of these are described in appendix 3, a selection is mentioned below.

- Smart Energy Collective (SEC), a partnership of 30 key industry players in the
Netherlands to jointly develop new Smart Energy products and services in an open
innovation environment. The SEC will design and build 5 large-scale pilot projects in
industry, offices, and residenstial areas with more than 1,000 participating energy
consumers. This initiative will provide the partners a way to keep ahead of the
competetion and develop real business in Smart Energy / Smart Grids. Total budget
of their pilots is estimated at 60M€ of which more than 90% will come from the
participating industries and local partners.

- Smart Energy Market (SEM), is a project to enable bilateral and online consumer-to-
consumer energy trade, within (and despite) the current energy legislation
framework. On the “SEM” people can buy and sell locally, sustainably generated
electricity. This will create emotional value (freedom of choice), societal value
(awareness about energy use, and stimulation of sustainable energy), economic
value (load optimisation for grid companies amongst others), and energy saving
(awareness created by active involvement in energy trade). Budget is about 1ME.

- Tuning Information Architecture for Smart Grids will support companies and others
involved in Smart Grids with information about interoperability and standards, and at
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the end by creating a common base for communication and infrastructure for further
deployment of Smart Grids. Budget indication: 2M€.

- Energy Network of Cyber Security (ENCS), already mentioned above. ENCS will be
an independent European public-private partnership, open to industry, academia,
and governmental organisations within the area of digital critical infrastructure
resilience and cyber defense, located in The Hague. ENCS aims to promote and
spread cyber security awareness, critical infrastructures, government institutions and
business against cyber threats, and to address the blind spots - protect Smart Grids
and Industrial Control Systems with innovative products and services. The 4 program
lines will be: R&D, Testbed, Information & Knowledge sharing, and Education &
Training. Total budget is estimated at about 3M€.

- The large PPS of Shell and NWO aimed at 'Computational Sciences for Energy
Research' is relevant for the Innovation Team SG. Because of its broad, thematic
setup and the multidisciplinary character this program is a good fit with the activities
of the Innovation Team SG.

- The proposed NWO-program “Uncertainty Reduction for Smart Energy Systems” (a
follow-up of the program “Smart Energy Systems” which started in 2011) will
probably become part of the above mentioned Shell-NWO PPS. This program will
focus on fundamental and applied research by knowledge institutions. Possibilities for
knowledge utilization will be an important criterion in the selection of submitted
research proposals. The projects will be multidisciplinary, with attention to coupling
technical innovations to societally relevant themes such as public support, innovation
processes, regulations and business models. This program therefore is a good fit with
the activities of the Innovation Team SG.

2.1.4 New initiatives and proposals

Some examples of new initiatives and proposals, being part of the activities under this
contract and the commitments under chapter 7.

Entrance

Entrance (Energie Transitie Centrum) is an experimentation center focusing on energy
innovations in which SME’s, large companies and knowledge institutions combine their
competences and resources to build and test tomorrow’s local energy infrastructure.

The center’s focal point is that of multi-utility Smart Grids, in which gas, heat and
electricity are combined in one network. The availability of a multi-utility network and a
multi stakeholder environment research creates an advantage over traditional research
centers. In Entrance it is possible to perform integrated research and experiments
throughout the whole smart grid supply chain on component and network level.

Entrance is an initiative of BAM Infra, Imtech, Gasterra, Gasunie and Hanzehogeschool
Groningen and is part of Energy Academy Europe. The facilities are also accessible for
other people, companies (SME’'s and large) and aspirant entrepreneurs to conduct
experiments.

The center is a continuation of the “"RenQi” research program, under which programs like
Flexigas, Flexiheat and Flexines were performed. All these programs focus on parts of the
Smart Grid. The first program under Entrance, Flexinet, comprises the integration of all
knowledge, created using these programs. Human interaction and behavioral research
will also be a major part of the program.

Energie van de Veenkolonieén

A large consortium of SME’s and larger companies, complemented with knowledge
institutions, has the ambition to build a “living lab” of about 400 houses for smart energy
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related innovations in the area around Veendam. A study, conducted by Groningen
University, indicated this particular region to be the most open-minded towards
autonomy and energy innovations.

The project comprises the installation of an infrastructure of Smart Meters, sensors and
an ICT-backbone. This infrastructure enables different energy concepts (energy as a
service, local trading etc.) to be tested in a real environment.

Knowledge questions arise on the field of:

1. Data security
2. Human interaction
3. Behavioral research

Meppel Energie

The newly built neighborhood Nieuwveense Landen in the municipality of Meppel will
feature the first commercial hybrid heat network in the world. In total 3400 houses are
planned by 2032 of which 440 will be built in 2012.

A biogas fueled CHP will produce electricity and heat. The heat is used in a local heat
network, while the electricity is used in heat pump to provide hot tap water and heating
for remote and sparsely populated areas within the neighborhood. Besides that, several
houses will be equipped with domotica and demand response equipment to provide a
showcase for Smart Grid technology.

It is anticipated that the neighbourhood eventually will become a prosumer.
Smart grid expertise which will be developed in this project:

- Network interaction: demand side response, grid balancing;

- Human Interaction and behavior;

- Technology and domotica;

- Business models.

Furthermore two large project proposals have been submitted to both the Innovation
Team SG and the Innovation Team Energy Saving in the Built Environment, i.e. Smart
District Amsterdam Nieuw West, and Interuniversity Next Generation Energy Initiative
(INGEI). In close cooperation between both teams it has been decided to primarely add
the first project within the innovation contract of Energy Saving in the Built Environment,
and the second one primarely in that of Smart Grids. A brief description is given below.

Interuniversity Next Generation Energy Initiative (INGEI)

The dynamics in the gas- and electricity markets have been increased heavely since the
liberalisation. Next to other changes like decentralisation and the *fuel shift’ this results in
more complexity of both the technical and institutional infrastructures in the energy
sector as well as the interactions and mutual dependancy between public and private
decision makers acting in the energy system. E.g. end-users will have a key role in future
systems, with changing roles and needs.

Infrastructures therefore will integrate ever more. The project team envisages an integral
approach for the development and implementation of technological innovations, creating
new business models and scenarios, built organizational structures, co-operations and
financial contracts, as well as a need for changing energy policy and legislation. The rise
of local renewable energy generation and energy efficiency will result in restructuring the
(local) energy markets, of regional and city planning, and redistribution of competences
between national and local governments. Consequently the functionalities of the
Interuniversity Next Generation Energy Initiative (INGEI) 2 grid operation needs to be
defined again. The Smart Grid will facilitate local energy systems (demand and supply)
within the boundary conditions of reliability and safety, and the interests of stakeholders.
At the same time both the international and the local landscape are becoming more
important than the national one.

NGEI aims for a societal embedding of these changes within a dynamic socio-technical
system perspective. The need for this is supported by politicians, policy makers, grid
operators, industries, financial institutions, etc. all of them involved in this project. A
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network will be organized to exchange knowledge and experiences between these
partners as well as interest groups and (local and national) governments to position the
Netherlands as the knowledge center of Smart Grids and local energy systems. This will
stimulate new socio-technological, and market oriented system research that is expected
to be necessary regarding all changes aforementioned. Main results of this research is to
interpret how these changes can be dealt with in a way that this is societally accepted.

2.2 Vision and ambition
2.2.1 Vision

There is a global drive to drastically reduce CO, emissions due to global warming.
Besides, there is an European political drive to reduce dependence on (imported) fossil
fuels. Increasing environmental and energy awareness in society is resulting in energy
savings and the increased use of renewable energy, which for a significant share will be
derived from intermittent energy sources such as the wind and sun. Some like the Smart
Energy Collective (SEC) expect that within two decades more than 30% of the energy
generated in the Netherlands will be derived from renewable, partially decentralized,
energy sources.’

The Taskforce Intelligent Grids state that new perspectives develop for the electricity
supply mainly, although innovations in the gas system as well as in heat and cold
infrastructure — in Dutch households twice the energy use compared to electricity — are
expected. > Some examples are electric vehicles, heat pumps, micro CHPs, smart
appliances and energy management as well as energy storage services for both
households, offices, glass houses, and industries. A fuel shift is taking place due to an
increasing demand for electricity, to a large extent driven by the large-scale introduction
of electric transport and space heating by heat pumps. This will cause the consumption of
electricity to increase drastically.

“"Expanding and improving Europe’s energy networks will be vital for Europe’s transition
to a low-carbon economy. Smarter distribution grids will be needed to integrate
increasing amounts of decentralised generation, electric vehicles and heat pumps into the
network and encourage consumers to actively manage their energy demand. This will
require additional investment in new infrastructure.”

Source: Eurelectric, Regulation for Smart Grids, February 2011.

“"Smart Grids and Smart Energy Systems are privileged and, for the future, necessary for
which we need action now.”
Source: Taskforce Intelligent Grids, 1st recommendation in final report, May 2011 [2].

Netbeheer Nederland, the Dutch branch organisation of grid operators, and many others
are regarding SG as necessary to make the energy transition happen, to offer new
services to energy consumers, and to fulfil the future demand for energy transport and
distribution.

On the one hand, the abovementioned changes in the currently undifferentiated energy
system will lead to the necessity of significantly reinforcing the energy infrastructure
(electricity, gas and heat) and the associated higher costs and/or will lead to a
significantly less reliable energy system that threatens the energy consumer’s freedom of
choice and comfort. This is socially undesirable.

2 Smart Energy Collective, End Report Phase 1, May 2011 (not publicly available).
3 Taskforce Intelligent Grids, Discussion Document, July 2010 (in Dutch).
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On the other hand, these changes also offer opportunities. The energy sector is
challenged to be innovative and this will create new markets, services and value chains
that will benefit the energy consumer as well as the energy sector.

So, we are searching for a ‘new order’ in the supply of energy (especially decentralized)
that optimally matches the changing social context of the 21st century. The definition of
this order is uncertain, because it is unknown what the energy consumers, and
specifically the low-volume consumers - which in the Netherlands comprise millions of
households, non-residential buildings and small and medium enterprises that collectively
account for more than 30% of the total energy consumption - really want in the future.
Their engagement and behaviour will have a major impact on the entire energy system.

The vision of the Innovation Team SG equals the vision of the Taskforce Intelligent Grids
aforementioned. Next step is to execute the recommendations of the latter and become a
key player in SG globally.

2.2.2 Ambition

The goal of the companies, institutions and (governmental) organisations participating in
this Innovation Contract SG is to become a powerful, effective, competent and innovative
sector. More precise:

- Strengthen and further organising the cooperation between the ‘traditional’ energy
sector and ‘new’ players working in ICT, High Tech, telecom, built environment,
construction, and automotive industry.

- Utilizing the existing qualities of enterprises (especially SME’s) and trade. As an
example, the European market for smart energy applications is €15 billion in 2015.

- Apply open innovation and improve the expansion of our knowledge position by
strong interaction between research organisations, enterprises and authorities.

Dutch companies and academia have a big extra compared to their competitors in other
European countries as well as compared to countries like U.S. and China for two reasons.
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Firstly, the SG pilot projects in the Netherlands involves a ‘user-oriented’ approach
wheres other countries mainly focus on technology and economics. The second reason is
that the Netherlands have a very dense gas grid, and that we are able to integrate this
gas grid (and heat infrastructures) with the Dutch power grid. The development of SG
appliances and services therefore will be adapted to end-user needs more quickly,
creating a head-start to foreign competitors.

The concrete goals for the 2012-2016 period are:

- Reduction of the investment and operational costs of the reinforcement of the energy
grids — especially the power grid - and of the costs for balancing power due to the
integration of renewable energy sources. Target: 10% cost reduction, resulting in a
(additional) 1-2% cost reduction of these sources.

- At least 10% of the Dutch energy consumers (end-users: about 700,000) is applying
SG technologies, e.g. Smart Meters, Home Energy Management Systems, and smart
devices like smart washing machines. This could be realized indirectly by making use
of energy management systems, participation in ‘energy communities’, and smart
charging of electric vehicles.

- Lower the costs of energy consumption of ‘Smart Grid consumers’ by at least 5%.

- Cost reduction of SG technologies, such as sensing and measurement devices,
remotely controlled switchgear and telecommunications to all levels of the Dutch
electricity, gas and heat distribution grids. So far, high costs of SG components is an
important barrier for large scale use and confine the technologies to application in
very specific situations only. Cost reduction would lead to rapid increase of market
size.

- An increase in turnover of the participating Dutch companies in the SG market of at
least 5 times the governmental funding in the 2012-2016 period. It is expected
though that the serious take-off will be shortly after this period.

- Further expansion and consolidation of the existing top-3 position in R&D in Europa
with respect to SG.

2.3 Strategic innovation and opportunities on the market place

With the introduction of smart grids a huge market potential will be created varying from
products and services supporting reliablity and affordability of energy to products and
services focused on energy comfort for end-users.

At this moment in demonstration projects all stakeholders gain insight into the needs of
consumers. In the end, the latter might be motivated to transform into modern,
individual ‘energy downloaders and uploaders’. This should be subject to the precondition
that the overall, differentiated energy system will remain safe, reliable and affordable,
and will become more sustainable.

Really offering the energy consumer freedom of choice enables the consumer to
independently make an assessment in terms of the costs, volume, location, origin and
sustainability of the energy requested and/or supplied by him or her. This provides the
companies in the market with greater freedom of choice for delivering customized
products and services to the consumer (B2C) and to each other (B2B).

Companies and others executing demonstration projects jointly learn which technological
solutions, combined with new products, services and value chains are really desirable for
energy consumers, feasible and affordable for the sector, and socially and politically
acceptable if these are nationally rolled out in the near or distant future.
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3 Activities and layers

Goal of this document is to develop new technologies, new tools, new services, new
business cases, and stimulating governance structures by using smart grids as a vehicle
for fostering innovation. As energy infrastructures and systems increasingly interconnect
and are increasingly interchangeable, new possibilities for services become viable, that
could never have developed in dedicated infrastructures. To reap the fruits of such
integration, made possible by SG, a new market design is needed and current barriers for
innovation need to be removed. Most importantly new roles, new stakes, new
responsibilities and tasks need to be defined for incumbent and for new players in this
market.

This theme transcends the borders and compartments of the physical infrastructures and
energy carriers (gas, electricity, thermal), and it crosses boundaries in law and
regulation, service provision, and governmental decision making. The integrated
approach leads to a cross sectoral vision encompassing all energy systems.

Different technological, commercial, legal and societal aspects will apply in combinations.
For example, there is little to no room for error in generation and physical distribution of
energy, and there are commercial, legal and societal issues at stake like ‘a fair price and
equal access to power markets’. It requires solving an intertwined set of challenges.

A separation of concerns using a reference model combined with institutional and social
innovation is a key factor to succes. Within the reference model and its key-concept of
separation by using layering & interfacing, we distinguish three layers (figure 3).

Figure 3: reference model

1. Services layer, both B2B, B2C & C2B. A (market)place where on one hand
services with respect to generation, transport and distribution of energy and on the
other hand energy-comfort services are provided.

2. Virtual infrastructure. A representation in terms of (digital) interfaces of the
physical infrastructure in cyberspace (also known as ‘the cloud’). These interfaces can
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