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Powering the future:
challenges for energy supply
In digital infrastructures
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Bringing the right
minds together

to accelerate the
energy transition
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EnergyVille in numbers

* People : more than 700
* If which more than 600 researchers (50% international)

* More than 50 companies active in our laboratories ~ @
e 8 research lines: 368* | 135* 243*
BELGISCHE EURCPESE INTERNATIONALE
COLLEGA'S COLLEGA'S COLLEGA'S
Battery Electrical Energy for Energy Power Power-to- Solar energy Thermal
storage networks buildings and strategies and electronics Molecules systems
districts markets
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FATHS

Unde

Imporis
920 600 GWh

Production
155 518 GWh

Legend (top-down)

0 Solid fuels

@ Qil and petroleum products

o Gas

@ Renewable energies
Mon-renewable waste

@ Nuclear heat
@ Heat
@ Electricity

2050

r

standing today’s energy system

Stock draw
10 685 GWh

Statistical difference -
inflow

358 GWh

Awsilable from all
sources
1088 172 GWh

Ener

y Balance Flow Dia

Available after
Direct carry-over transformiation
457 BBG GWh 1008 538 GWh

Transformation
528 287 GWh

Exports
431171 GWh

Transformation losses
20 534 GWh

Marine bunkers
TE 555 GWh

Stock build
4 017 GWh

gram — Bel

International aviation
22 191 G\Wh

Transmission and
distribution losses
3 B77 GWh

gium 2024

Final consumption
437 573 GWh

Consumption of the
energy branch
25 387 GWh

Statistical difference -
outflow
3 252 GWh
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2050

Scenario-based planning for robust Coalition
iInvestment decisions

Power - Capacity (GW,) Power - Generation (TWh,)
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Long Term
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2050

Electrification is a no-regret pathway Coalition

— but demand is surging
* Today

« 3,2 TWh electricity demand datacentres, of which
* 1,4 TWh on Elia transmission grid

* Elia projections by 2034

« + 15,8 TWh ‘reserved and allocated’ volume, which is
much higher than what was expected to be build

* EXpeCted + 4,4 TWh on TSO&DSO level (source: Elia Scenario -

2023 -AdeqFlex2024-2034)

« PATHS2050 scenario assumption Datacelr,‘ters =
» Total of 12 TWh in 2050 non-iinear
(which is more than the electricity use of the Flemish commercial sector today (11 TWh)) growth dnver

2050 »vito  [7]



] ~Vvito “umec




Scaling grid infrastructure is necessary
— but not sufficient

Etch: Energy Transmission Competence Hub

* The future transmission system shall be
multi-gigawatt, power electronics based
and underground

* Developing the future transmission system
that is necessary to meet our sustainability
goals is a mars-mission, which requires an
acceleration to succeed, and this through
coordination, cooperation and innovation

* To support this, Etch will:
o Research: underground (HVDC) grids
o Collaborate with industry: partnership

14 MEUR investment of Flemish government in

research, laboratory and industry collaboration
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TODAY

More underground cables
nge ! \
cha\-\e A 5 Protection of cable-based systems

cha“e“ge 2 N\ - Control interactions

3
c\‘\a*‘e“ge Resilient DC networks

Cha“enge A

FUTURE NISISS

program L L T
o Develop workforce through training AC Cables T DC Cables DC Grids

o Access to state-of-the-art research laboratory

~Zetch




A more complex and less stable power
system

European Strategy for Data

A common European data space, a single market for data

‘ —_— ’ Data can flow within the — WORLD MARKETS

— EU and across sectors

Availability of high quality data
to create and innovate

> ,).E'r%nhe( European rules and values
e are fully respected

Rules for access and use of data are
fair, practical and clear & clear data
governance mechanisms ara in placa

EU

Volatility 'Arttii;il_cial e
Incompressibility i e (41

Low inertia i
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Advanced tools for active grid management

\ PMDSE: monitoren van distributienetten (en load flow berekeningen en andere optimalisaties) [openbaar]

LineCableModels: nauwkeurige modellen van kabels [openbaar]

FL&KPLH [\ : planning van transmissie- en distributienetten met hernieuwbare energiebronnen [openbaar]

Extensive set of
models and tools
for active grid
management

_

/8 ¥ l‘l’_" & i
- i
y PowerSystemRestoration: optimaal herstel van het energiesysteem [niet openbaar]

Orion

Grid Technologies

Orion Grid Technologies

Your LV grid is changing. Discover how Crion helps you stay in control on www.orion.be




Digital substations: towards smarter and
more secure grids

DIG
SUB

Towards more
efficient, simpler,
and maintenance-

friendly
substations,
including
cybersecurity:
Digital substations

Multi-vendor interoperability testing

CYPRESS



Improving coordination across grid levels

(8 |l 8 1
IV

o network for Europe

Optimization-Based Market Clearing Module

A market-clearing engine for flexibility markets allowing TSOs and DSOs to
automatically and coordinately purchase flexibility bids at minimum cost

Key selling points

1 \ [ Ts0-ps0
Ope rationa Forecasts & T50/050 flex Pt RT——
anticipated needs (congestion, scheme cleared bids
° v’ Automatic network operation balancing, voltage - Prices
to (o) I N g »” control, etc.) - FSPs revenues
| %
: \ ) 17—?] o Flexibility market
v Optimal / N T o :;O\;:;ar N Optimal market
fo r - - ; - clearing results
7 £ ¥ >
. Flexible assets & | Flexibility bids and
v’ Grid-aware FSPs offers - Updated network
TSO-DSO s e
/ voltages, efc.)
v' TSO-DSO coordinated E T&D network Pricing and - Total system
coo rd i n atio n \4&—@ = ﬁ/ N models and remuneration costs
power flows schemes

v’ Market integrated
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Grid congestion is becoming a structural
bottleneck

= Rapidly increasing grid congestion
and connection scarcity

= Delays sustainability targets and
limits industrial growth

I = Fragmented insights and limited

Source: Elia shared understanding

. | = Uncertainty on impact and value of
S flexibility solutions

Injectie > 5000 kvA

—— = Slow translation from insight =
scalable solutions

Source: Fluvius
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Unlocking solutions through coordination and
knowledge sharing

/

~

Insight & knowledge
sharing

e Centralized knowledge on
connection challenges,
congestion, and flexibility

e Active knowledge sharing
between companies

e Best practices (national &
international)

* Insights at system and
company level

-

Solution framework

¢ Solutions at individual
company level

e Collective solutions between
companies

e Tested and validated in a safe
test environment

e Considering current and
future
electrification/expansion

Implementation & scaling

e Evaluation of scalability and
viable business models

* Pilot projects / proof-of-
concepts

® Development of guidelines
and tools for scaling

e Regulatory
recommendations




“None of us Is as smart
as all of us”

Ken Blanchard

author of “The One Minute Manager”
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