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EnergyVille

Research
into sustainable energy
and smart energy systems
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EnergyVille: energy framework

e Two markets

O
O
O
O

Commodity for large consumers
PRICE, PRICE, PRICE and reliability
Electricity and gas are products
Europe based

e Service for small consumers
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Energy sources: do not care
Comfort, well being
SME: Sit back and relax

Local based (Flanders, ....)



@ Flemish energy research by

Jﬁk R Agdd

VITO KU Leuven imec
= Energy Technology = Electa ~Photovoltaic Research

= Sustainable Cities ~=Building Physics
~ Mechanics
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EnergyVille



\m EnergyVille

Expertise in sustainable energy
and intelligent energy systems
in cities and their surroundings

Research - Development - Training

~ For: ~ With:
Industry Local partners
Governments Regional partners

International
partners
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EnergyVille
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+ Connected in
an interconnected world
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EnergyVille - embedded in a local
context

GOPR6095.MP4
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STEDELIJK PARK

Natuur- en recreatiegebied — 30,0ha
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Program @Thor

<SEE MenThar

Setup an ecosystem:
- bring stakeholders together

Regulation Free Area

t

- translate visions on energy, to roadmaps and experlments

- integrate research, education

Technology & Talent Campus
and entrepreneurship

|
AcceleraThar

Stimulate start-ups

in energy services and technology

- L1: boost entrepreneurship (FBS)

- L2: idea > validated business plan (KIC)
- L3: upscaling (LRM/Numha)

HINCUBATHOR

Facilitate developing your business from Thor

22-09-15

“DemonstraThor

Integrate technology and research,

offer a L|V|ng Lab:
EnergyVille HomeLab
- EnergyVille BatteryLab
- EnergyVille MatrixLab
- EnergyVille ThermalLab
- EnergyVille CarLab
- EnergyVille SolarLab
- Thor Block of Buildings
- Thor Smart Grid
- Thor 4G Heat Network

€) MOTHOR

Host teams @Thor



EnergyVille - Embedded in a broad
context

SGF brings together industry
MART and knowledge centers on

Flanders fELR)\E’J\‘SDEPS] intelligent energy networks

Europe

Inter-
national

22-09-15

to make them a reality

EIT stimulates the knowledge
? triangle research, innovation,
c education for and together
with industry

KIC InnoEnergy

| DERIab develops criteria for
- ‘Ob the operation of distributed
Nl energy resources in the grid

GSGF brings together industry on
smart grids accross the globe
| GSG’: (secretariat and technica

knowledge hosted by EnergyVille)

Global Smart Grid Federation

10



\m EnergyVille

Driving force behind the transition towards
sustainable energy supply

Stimulus for research, business development and
jobs in Genk

Central position in the European knowledge triangle
ELAt, Eindhoven, Leuven, Aken
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e 15000 m? floor area
« 5000 m? lab infrastructure
Lo 200 denlce




Workshop
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Electr. Ws
Expension zone

S~ 450m? (h~ 6,5m)
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%. Battery lab

Area 1 (PEC)
2*24ch: 80V/50A
2*48ch: 5V/50A

Area 2
(available)

Area 3
(available)

< 3 test areas
% S~150m? (h~ 3.5m)
% + 40m? opslag

<

22-09-15 14



Thermal Technical &
Lab (TTL) '

Control room lab

Technical
room
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16 Work fields

» MV labo
«» IMEC labo

— i

Ruimte voor opleiding
+ bemeten 23,3 m?

meettoestellen
iy
%
KAST 1A EfE R R T
Werkveld 2 I & HS testveld
HS testveld i s .
[j In het . ‘%‘ ;

Matrixlabo

Labo met I

IMEC

meettoestellen —— —

Werkveld 3 Werkveld 4
Ej ! pmmmmmmm e . Bediening HS
X ] ! Posite  van ! installatie

! het luik naar !
i de kelder

22-09-15

16



Homelab

%

buildings configuration cabinet

District configuration

— buildings

4

L)

» S~ 625m? (h~3.5m)
» Flexible: “false floor”

CR)

D)

L)

22-09-15 17



Building: EnergyVille 2
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M E@?ﬁ;‘lj Campus EnergyVille

~ Campus EnergyVille Thor Park,
Waterschei, Genk

~ With the support of:
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M E@?ﬁ;‘lj Campus EnergyVille

~ Campus EnergyVille Thor Park,
Waterschei, Genk

~ With the support of:
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Research into

Electrical Storage
Thermal Systems
Electrical Systems
Energy Markets and Strategies

Cities In Transition

21



Electrical Storage

<

— New types of batteries

— Battery Management
Technologies

— Integration of Storage
Devices

— Long Term Storage and
Conversion

22-09-15



\m Electric vehicles
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K

Thermal Systems

Optimization of Thermal Energy Systems

Optimal Advanced Integration of

(building) Thermal Energy
Energy Conversion

Demand ELFIEIE SO Technologies

Substations

4G thermal networks

22-09-15



Electrical Systems

— HVDC

— Technologies for grid
services

— Photovoltaic Integration
in buildings and DC
nanogrids

— Cell and module
technologies

22-09-15
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@. Linear: a living lab

— Demand side
management of
domestic loads

— Demonstration
pilot project with
households

g Linear acknowledges the - S—
% Flemish Government for its support I\VI

22-09-15
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\m Energy Markets and Strategies

for energy markets Latest
— Interoperability selgian HUD

« Communication

 clustermanagement

22-09-15




Energy Markets & Strategies

European Energy Markets

Prosumer . Distribution
(industrial - Retailer grid

residential) operator

Other Aggregator

stakeholders - VPP -
ESCO ...

Distributed Technology
generation provider

22-09-15



¢ Support for key
stakeholders in the
energy transition

¢ Modelling future
energy systems

¢ Economical and
environmental
Impacts

¢ Technology
roadmaps

¢ Living labs and user
2oesppehavior

Energy Strategies

7.0% — Costs of renewable energy scenarios in 2050 ( in % of GDP)

6.0%
i DEM I GRID BIO I PV IWIND

Pl M Variable (fuel) costs M Investment and fixed costs M Demand losses M Total

PRI
40%
30%
2.0%
1.0%
0.0%

-1.0%

-2.0%
-3.0%

WHAT NEW SERVICES CAN | DEVELOP?

WELCOME TO THE S3C TOOLKIT WEBSITE ”

This website is meant for anyone who is involved in, or intends to become involved in, the development

of smart grid projects, products, or services in which engagement of end users plays an important role

What you find here is a set of tools and guidelines with practical information and advice on the
implementation of your project, based on in-depth investigation of a family of partner projects. The

llection of tools and guidelines provides answers to questions like

= How can | use smart grids to help people save energy?
= What should | take into account in the planning phase of my project?
= Which types of incentives are there, and when to use which one?

READ MORE >>

30



Cities in transition

%

— Building renovation
strategies

— Energy district
design

— Sustainable building
concepts

22-09-15 31



Building renovation strategies

— Databases & tools to support retrofit
decisions

— Costs and effects over the full life cycle
— Co-operation models / services

nnnnnnnnnnnnnnnnnn

T4 00 DpIneIPe voor B8 werkong van de Sech e mstalates 0 kaat gebracht Daamaast wosden voor ofk
v WEE TeNIVATHICEnars's wigrwerkt
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\m Energy district design

— Local energy & climate R l
policy I o g T | U

— Tools for innovative }
district planning

— Integration of
renewable energy :

smart grids, district
heating and cooling

— Smart city living labs

22-09-15



\m Sustainable building concepts

— Sustainability
assessment of
building materials,
buildings and b cnergy 3

water N

d i Stri Ct S ‘( 2| _; = material N
) r‘:".i“ ’45

costs N

— Life cycle analyses
and life cycle costing

— Support for
innovative building
concepts - flexible
and adaptive design

22-09-15



Domains

of expertise

22-09-15

Power
Electronics

Energy
Markets

Control
Systems

Building
Physics

Thermal
Systems

Geothermal
Energy

35



%. Innovation chain

22-09-15
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Cooperation possibilities

Contract Research
Technology transfer
Spin-off
Mutual R&D project
Open Innovation
Cooperation in publicly financed projects

Academic Chair

Valida-

g P Opera-

Basic Telggco Proof of }c/iilrgdiarl‘n Rgloer:/z:lrr]]t Demon- tional
Principles Concept Concept Lab Environ- stration Demon-
ment stration

Technology Readiness Level

22-09-15

System
Complete
&
Qualified

Success-
ful

Mission
Opera-
tions

37



~3

More info?

# Ronnie.belmans@energyville.be
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