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EnergyVille

What happens when KU Leuven, VITO, imec and UHasselt join forces in their research into renewable
energy and intelligent energy systems? You get a unique cooperation that entails the entire value chain
of energy systems and where over 400 researchers from 42 different nationalities work in 22 labs.
Welcome to EnergyVille! Here we develop technologies that support private and public stakeholders in
their transition to an energy efficient, decarbonised and sustainable urban environment. We work on
solutions for solar energy, electric and thermal storage, power control and conversion, but we also
investigate buildings, districts, strategies and markets. It's a lot, we know! Come on in and discover how
we doit!

Start the EnergyVille tour

>»|UHASSELT|  https://360.energyville.be




“% SmartThor Data

Thor Park =}
Parking Tower (2020) T2 Campus () (o))
« EV charging 10 connections « PV 158 kWp

EnergyVille 2

« EV charging 10 connections (5 x
dual 22kW)

« PV 67kWp

(5 x dual 22kW)
PV 54 kWp (extension?)

Smart
Manufactuting
Campus
(planned)

- PV
investigated / EAN

Parklng 8
 EV charging 2 x 11kW

TCentraI

‘‘‘‘‘

EnergyV|IIe 1
EV charging 520 kW over 27 sockets

o]

Parking 1 5(550:<(V:\3/E)kCV\)/ 2 x 7,4kW, 18 x 22kW, 1 x 43kW, 1 x
.._EV charging 6 x TTKW" Thor Central IncubaThor | +  Electric pool vehicles (V2G ready)
() . EV charging is being « PV 369 kWp (South-Nord, East-West)

investigated
« PV is being investigated
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ThO r Pa rk — Regu |at0 ry San d bOX Thor Park as the area to experiment with

innovative energy technologies in a

regulatory sandbox
Experiment Map societal Share lessons
Offer the possibility to effects learned
external actors (industry, Identify and analyse Lessons learned will feed back
governments, . . .
possible societal effects to the relevant actors as policy
regulators, ...) to test . ) )
_ (positive and negative) instrument for future
experimental concepts . o
. for society in a neutral- legislation or to assess the
(rules, regulation, . )
technology, ...) objective way. Controlled societal relevance of the
Innovation hub Expertise ontroile technology
Flanders as hub for Exploit the presence of top environment
sustainable energy on quality laboratories, Safe environment for controlled

international level infrastructure and expertise experiments, relevant for society.




Thor Park — Regulatory sandbox

Thermal networks
(part of multi-
energy)

DC (micro-)

Ener ommunities .
BY ¢ grids

New market
organization models
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Thor Park — Regulatory sandbox

Thermal networks
(part of multi-
energy)

DC (micro-)
grids

Energy communities

New market
organization models
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From an energy landscape in transition ... to energy communities
Challenge or opportunity?

x GRID CONSTRAINTS
) 0% EV > 50% EV, 3x16A

DIGITALISATION
DECENTRALISATION Bs x

COLLECTIVE
DECARBONISATION ENERGY

(cTiTies ENERGY BALANCING

Imbalance prices on 07/12/2020

DEREGULATION
DEMOCRATISATION

7/12/2020 - 12:30 11T L ACRR N O T
*SI (MW) -562,86 llllll l ‘I “l W“ III
*P (€/MWh) 2 291.01

® si(MW) — Price (€/MWh)




Defining collective activities

WHY?

Insight in benefits provided

» Benefits for the end
consumer

» Benefits for the System
Operators

» Benefits for commercial
actors

» Benefits for society

= System level benefits

WHO?

= Consumer preferences

= Target specific consumer
groups (energy poverty)

= Assefts

COLLECTIVE

ACTIVITIES

HOW?

Economic

= Proper signals (tariffs,
commodity, flexibility
request)

» Incentive to keep them
engaged

Technological

= Automation and data

= Disruptive technologies
(P2P)

» Interoperability and
standardization

Organisational
= Distribution of benefits

Social-political
= Policies and measures




Quantitative assessment to identify challenges and opportunities

MODEL
INPUT MODEL ASSESSMENT

COMPOSITION ENERGY SCENARIO INDIVIDUAL Impact grid user
At
lnjec(t;i::ﬂ g:::’akg gt dl Igfﬂdkg e gf:;k e gf:;ke In ;ec(t;o:
.Eake
Grid
\ I'Illl’hli:\.'“llllll~ Demand - PV +/- Energy=b(a)lfaf:::e6rid-lnjectionGrid
Impact grid operator
COLLECTIVE Public grid
DEFINITION OF USE CASE /

Societal impact

Collective activity
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Q Assessment of the collective use cases

GRID USER IMPACT

0,300 €/kWh

=+ 30%

0,250 €/kWh
0,200 €/kWh
0,150 €/kWh . . .
0,100 €/kWh

0,050 €/kWh

0,000 €/kWh
Reference no flex Scenario 0% (no flex with PV) Scenario 10% (no flex with PV) Scenario 20% no flex with PV)

B Grid costs Commodity M PV investment




Assessment of the collective use cases

GRID OPERATOR IMPACT — CONSTRAINTS MANAGEMENT

Defined by locality!  — ... and flexibility
fplgas s

120 —— Referentiescenario (RS)
Collectief scenario (CC-20)
100 \
80 ‘

=y
N
o

A
@ o
o o
(el
S 8
g o
=
o7
w
o 9o
@® @
fom TR — |
O Q
= =
@ ©
(o)
© 9
N
S

5 :

& (0]

g 60 £ 60

@®©

a k=

&_ AN
40 40 \ VT o—————r T T ————
20 20

o
o

0 20 40 60 80 100 0 20 40 60 80 100

Local peak hours (Feeder) Local peak hours (Feeder)

~




Q

Used upward flexibility [MWNh]

35000

30000

25000

20000

15000

10000

5000

Assessment of the collective use cases

GRID OPERATOR IMPACT - ENERGY BALANCING

Grid tariff with fixed capacity

threshold
:IE':\I i ;I’..i' '“- ""%lﬂi
iRl
1 ¥ iy i o ':"‘?'E':l." gk .',ﬂ'\!‘ﬁ éf; 'i
| (L ::F 1Yy \
Category
0 50 100 150 200 250 300 350

Days

<3

Used upward flexibility [MWAh]

35000

30000

25000

20000

15000

10000

5000

Grid tariff with threshold set by

economic trade-off

Category

Reference

== == Econ. capacity threshold

-,
o e e i L T
e rrr =

50 100 150 200 250 300 350
Days



Thor Park — Regulatory sandbox

Thermal networks

(part of multi-
energy)

DC (micro-)

Ener ommunities .
BY ¢ grids

New market
organization models
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== CollecThor®

ThOr Pa rk - CO”ECThOI‘ Thermal network

Parking Tower (2020) T2 Campus

Thor Central IncubaThor

« 1200 kW cooling :
« Ventilation 418 kW cooling

EnergyVille 2
« HP/gas

Smart
Manufactuting
Campus
(planned)

Parking 8

EnergyVille 1
« HP cooling 150kW / heating 180kW

» Gas heating (back-up + high temperature)

Parking 1

~

f vito




Thor Park - CollecThor

Parking Tower (2020) T2 Campus

Smart
Manufactuting
Campus
(planned)

EnergyVille 2

Parking 8

Parking 1

INNOVATION

Z

Thor Central

IncubaThor

CollecThor® FEATURES

Decentral sources of energy Seasonal storage

Low temperature
Cold and heat

Demand driven

Modular approach
Bi-directional flows
Smart conftrol




Thor Park — Living lab

on

By 2023 we want to have a fully-operational living-lab
renewable energy integration in an urban

environment, backed by the engagement of an
industrial ecosystem

FEATURES

Ecosystem of stakeholders
(companies, users, governments,
education, entrepreneurship, ...)

Strategic state-of-the-art infrastructures:
high ambition

Close link to interconnected research labs
Continuity >10 years

Open and easy access (incl data
aspects)

User interaction — quadruple helix
Stimulating co-creation

ACTIVITIES

Industry-driven co-development
Support in testing & optimisation

Demonstration and validation of
innovation in a real-life environment




Annelies Delnooz

Project Manager E-market

Energy Technology

EnergyVille | Thor Park 8310 | 3600 Genk
VITO NV | Boeretang 200 | 2400 Mol

tel. +32 14 33 59 62

Annelies.delnooz@vito.be |
Annelies.delnooz@energyville.be
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