Knowledge &
e Innovation
Community

KIC InnoEnergy

Research, Innovation & Education
In Smart Cities

Johan Driesen
KU Leuven - EnergyVille

Cir | .~
= A
. [



ommuni

KIC InnoEnergy

About 3/4 of the population in Europe lives in and around urban areas,
consuming 70% of the EU energy (and related emissions).

* City with at least 1,000,000 inhabitants in 2006




What is a Smart City?
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a city with a smart grid?
and also with smart people?

SO a university town?
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It’s a bit more complicated...




According to the EU Platform
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Smart Cities combine diverse technologies to reduce
their environmental impact and offer citizens better lives.

This is not, however, simply a technical challenge.
Organisational change in governments - and indeed
society at large - is just as essential.

Making a city smart is therefore a very multidisciplinary
challenge, bringing together city officials, innovative
suppliers, national and EU policymakers, academics and
civil society.
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Where can “we” help?
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Smart Cities combine diverse technologies to reduce
their environmental impact and offer citizens better lives.

This is not, however, simply a technical challenge.
Organisational change in governments - and indeed
society at large - is just as essential.

Making a city smart is therefore a very multidisciplinary
challenge, bringing together city officials, innovative
suppliers, national and EU policymakers, academics and
civil society.
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6 Smart City characteristics

Smart Mobility

Smart Governance

[europeansmartcities]




o Dynamic interactions in a SC
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Government and Smarter buildings and
agency urban planning
administration

Planning and
management
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Healthcare .
Education @ Transportation

[1BM]
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e Smart Grids
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e Residential (DC) microgrids

1he Microgrid
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* Smart Houses

— fully integrated energy system

/ N/
‘ BIPVJ |
N \
: g
1 [ Warmteleveri ) B )
§ 5 n ~Warmtelevering ewoners :
L a
& B2

~
Grid |

IDEAS, KULeuven

J ‘ Legende _

o Sensor

E] Comtrobe- eenheid
- Nanuele controle
o Tweeweg Mep
B Oceweghlep



.3 Technology for Smart Cities IV

Innovation
Community

KIC InnoEnergy




Technology for Smart Cities V
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Roof integration (opaque or
+—— Semi-transparent)

e BIPV = multi-functional use

Facade integration (warm / cold)

— As building component

Integration as parapets and
balconies

— To generate electricity

Sun shading elements

 What will drive BIPV ?
— Facade-integration of PV for tall NZEB- compllant buildings
potential market > 100 GW/yr

— PV-roofs with improved esthetics

— Lower overall cost (building + PV)
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PV generation

N

battery
arid electricity charge
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e Peak shaving (grid support)
e Balancing

* Feed-in tariff

* Electricity cost

e Stand-alone operation




New grid
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Photovoltaic
Array
230 Vac, 50 Hz Utility Grid
1-phase
R V & R
& HV DC Bus
/
LV DC Bus

architectures

Fuel Cell Battery Wind
Stack Storage Turbine
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Consumer Controlled
Electronies: Loads:
TV, Computer,... Washer, Dryer,.

Uncontrolled
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Stove, LED Light,...




Living Labs
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* Smart City related research cannot be done in
a “lab”, but in a “living lab”

A living lab is a user-centred, open-innovation ecosystem,
often operating in a territorial context (e.g. city,

agglomeration, region), integrating concurrent research and

innovation processes within a public-private-people
partnership.

The city as a laboratory

living labs experiments in urban spaces
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The Linear Project

» Local Intelligent P
Networks and Energy
Active Regions

» 2009-2014

» EG,ICT £

»  Links Smart Meter %
projects DSQO’s

Concepts for energy storage
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Coupled local energy networks

» Demand side
management of
domestic loads

» Research /

» Demonstration pilot
project with households
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E-market
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/ Energy consumption patterns
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Integration tools and control strategies

Integrate buildings and transport
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Flexibility of energy consumers

» http://www.linear-
smartgrid.be



http://www.linear-smartgrid.be/
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1.5 Gb 4 famil e
daperiamly 5§ 5 year: May 2009 - Dec. 2014 \-=

400 kWp pv for 94 houses &T 2,500 support tickets g

\' /_ -l .l 0 2000 sub-metering plugs
? Smart meters ]000 on-site interventions

> ] 5 Smart Boiler prototypes
] 500 questlonnalres
5 000 000 readings per day
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Almost 2000 families involved o
@

185 smart homes
Add
i° 460 smart appllances

5 5 man Time of Use P = 7 Electrical Vehicles m

240 Home Energy Management Systems DQ@ funding 9,5 M€ ’

AU AU AU AU
20 partners m u /5 Smart Grid Controller prototypes

for standard appliances
€30 M contributed by partners




Innovation
Community

KIC InnoEnergy

* Expand to regional level ?

* Technical focus too narrow:
incorporate social levels and
regulation

 Smart business models are
needed: community systems,
VPPs, Energy Hubs, ...

e Attention to conversion of existing
cities
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Education : EIT, KIC InnoEnergy, the Master School

and the MSc Energy for Smart Cities.
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| The European company for innovatién} business.
| creation and education in sustainable energy.

Our Partner Network
Universities Industry Research Institutes

Our Shareholders

European Institute
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Featured story Latest News ANl news Twitter Feed i

28 September 2015 ——— I We are excited to be finalising our 20
Discover the MSc Energy for T e &1 booth for #EUW15 Get readv for the
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Questions?




