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Work out, for Belgium, the most economical electro-
and synthetic energy carrier routes needed to face the
climate change issues and ensure the stability of the grid
and the security of supply in 2040 and beyond.



Interconnected WPs to circumvent
the mission statement

WPO Management (uctouvain)

Contribution of electro- & synthetic energy carriers (uctouvain)

Robust optimization of the Belgian energy Study of import/export/storage/local vs centralized
system production of the different carriers, their EROI and LCOE

(UCLouvain) costs

(UCLouvain, ULB, VUB)

Quantification of uncertainties (uip)

Aleatoric uncertainties on Epistemic Bayesian inference
inputs and conversion uncertainties on towards level of
systems the model confidence

(UCLouvain, ULB, VUB) (UCLouvain) (UCLouvain)
A\

v v 1 v ? v

. -\ [
Integration of electrofuels in Applications and technologies

the grid (uctouvain) for liquid & gaseous energy carriers

Z (UMons)

Adequacy Impacts of local and/or

assessment of sl el I Es e e Decentralized Centralized Contribution to

: electrofuels in the transmission . L. e o o
the electricity and]or distribution network on restitution restitution mobility
network ) (electricity and heat) (electricity, fuel, )
the power system dynamics chemicals) (UGent, UCLouvain)

(UCLouvain, UMons) (UMons, ULB,
(UCLouvain, UGent) UCLouvain) (UMons, VUB)
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WP1 WP2

Work out, for Belgium, the most economical electro-
and synthetic energy carrier routes needed to face the
climate change issues

ENERGY



ENERGYScope: a whole-energy system model to
MminiMmize the total cost, under CO2 constraint
K Multi—sector_

~

EnergyScope

/ Conversion technologies \

Electricity

~

and multi-carrier

Optimization of investment
& operation strategies

Hourly resolution

required by high integration
of renewables and storage

Tractable formulation

suitable for uncertainty
quantification

to mobilit —
ann j

k Mobility J

J

Open

Open-source, open-access

/

K and documented

.

.

Snapshot modeling approach
optimisation of a target future year
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Biomass

—

characterization

ENERGYScope

—— Whole-energy system model ——

WP1 WwWP2

Boundary conditions

- for Belgium o

Pathway exploration
(" under uncertainties )

Environment




—— Whole-energy system model ——

ENERGYScope

Biomass
| characterization |

o
‘f@ :/z

WP1

WwWP2



We need to properly characterize the resources,
their costs and their potentials

Blomass... a versatile and diverse resource

Conversion routes? Heat and/or Power

/ Tiquid foels

Biodiesel

Feedstock?

Oil crops (rape, sunflower, etc.),
waste oils, animal fats
Transesterification or hydrogenation v

Sugar and starch crops N
(Hydrolysis) + Fermentation // ‘-‘ Bioethanol
«
e E s | 2 =
— CEanIE e ([ CeEE ey [ eEesd) - g’ Syndiesel / Renewable diesel
N

straw, energy crop, MSW, etc.) "
\,‘ < . < Methanol, DME
‘ Pyrolysis (+ secondary process)

Biodegradable MSW, sewage / QD <]
2 —~
A N Other fuels and fuel additives

sludge, manure, wet wastes

(farm and food wastes), N AD%(+ biogas upgrading)
MESESEEES Gaseous fuels
Photosynthetic micro-organisms,

e.g microalgae and bacteria
1 parts of each feedstock, e.g. crop residues, could also be used in other routes

2 Each route also gives co-products
3 Biomass upgrading includes any one of the densification processes (pelletisation, pyrolysis, torrefaction, etc.)

4 AD = Anaerobic Digestion

Figure 3: Schematic view of the wide variety of bioenergy routes. Source: E4tech, 2009.
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believe?

Review of databases

Forestry products Agricultural residues Energy crops

max 7

Concawe - 34

min A

max -
Enspreso - 58

min -

max -
Outlook -

min

61

max -
S2biom -

min A

3

2019: 20 TWh

. what to

The variability relies on
and considerations such as

> Diet and land avallability

> Agricultural landscape and structure (for
biogas)

> Mechanisation and yield boosting with
inputs and irrigation

» Competing use and extraction rates with
related effects on biodiversity and
sustainability

The implies a specific
system and is not neutral or objective.
Itis
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Marginal
lands map

Miscanthus
yield map

\_

Industrial
heat demand

—nergy crops on marginal lands - an option

o Increase biomass potential in Belgium?

Miscanthus
production

MILP

supply
chain

optimization
model
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evaluated from

IN Belgium
IN 2030

Outcome of a critical discussion for Belgium

Other waste

Agricultural residues |

Forestry products & landscape care wood -

8.5 11.0
. | I
5.6
1.4 3.4
1.
0 8.0 9.6
[ ] I—I
2.3
11.7 17.0
°| I
11.3

Now that it is properly characterized, it
can be used in the whole-energy system

model
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Belgium wil

and electrici

Primary energy supply
[TWh]

Bioethanol

— we[

554

368

LFO

Gasoline

| need to import renewable fuels

ty

Waste

Imported
s / renewable fuels

e-methanol

Fossil gas

Imported
renewable electricity

Imported electricity |
| | | | |

2020 2025

2030 2035 2040 2045 2050
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Some European countries could produce
renewable energy in excess

Mapping of renewable potentials
and demands for EU countries

- What is the contribution of
neighboring countries to
In a fossil free energy system?

Deficit

- What is the role of

Excess

with

17



the

EnergyScope

IS suited to model

Characteristics
v model
Y All energy uses (10)
v All energy vectors (32)
resolution over a

of design & operation

and documented

S O R
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Case study: a

34 European countries

+ all countries can
Import renewable
fuels from the exterior
at a certain cost

and

For each country

(" Energy Conversion :

7T

!- o P o

h
() \
\
\

B F«nunﬂ

Pacsangy

: A
-+ ?n ﬁ[a ]

u e3iy
)
ol 5
B e
E \
[C+]
_D‘
A
Passe
MNeobi ity

—urope in 2050

Renewable potentials
End-use demands:
1. Specific electricity
2.Space heating and hot
water
3.Space cooling
4.Passenger mobility (Mpkm)
5.Freight (Mtkm)
6.Aviation (Mpkm)
7. Shipping (Mtkm)
8.High-temperature heat
9.Process cooling
10.Non-energy demand (NED)

Freight
Networks 1. FT fuels
1. Electricity 2. Methanol
2.Gas 3. Ammonia
3. Hydrogen 4. \Wood
5.CO2
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oroductions

A From gross available energy
(12451 TWh/y)

Solar 37%

Wind 32%

Woody
biomass

Waste

Current
production

Hydro

Biowaste
Wet
biomass

Other {0%
1000 TWh/y

0 2 4 6

—urope relies on high wind, solar and biomass

C To supply end-uses demands
(11007 TWh/y)

B Through final energy carriers
(11007 TWh/y)

Specific electricity 20%
Electricity 52% I .
Woody Heat low temp. 18%
biomass Heat high temp. 17%

FT fuels

Non-energy 14%

Hydrogen Freight

Waste Passenger mobility

Biowaste Aviation

Methanol Shipping #3%

Ammonia Space cooling W3%

3%

Methane Process cooling {0%

1000 TWh/y

| | | 1000 TWh/y
0 2 4 6 0 2
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Biomass and e-Hydrogen are the 2 main
sources of RE fuels

A Biomass (2757 TWh/y) B Hydrogen (1229 TWh/y)

Uses

Truck (58%)
NED (41%)

Sources

Ind. boiler (24%) E-fuels Other cons. (4%)=

To end-uses

To other renewable fuel

Other cons. (0%)—

Biofuels
%)
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Key In hard-to-abate sectors: industry, heavy

transport, flexibility

C Fischer-Tropsch (FT) fuels (1104 TWh/y)

Plane (long) (51%)

Plane (short) (24%)I

Shipping (14%), |

0 NED (12%)! |
Other cons. (0%)—

==Qther prod. (2%)

E Methanol (337 TWh/y)

NED (53%)|
| ———
—Other prod. (0%) Shipping (11%)=

D Methane (432 TWh/y)

F Ammonia (323 TWh/y)

Bus (50%)|

CCGTs (33%)| |

Other cons. (13%)
Boat freight (4%) =

Shipping (57%).

NED (38%)! |
CCGTs (5%)—
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RE fuels represent 44% of the installed storage
capacity

Installed storage capacity (633 TWh) Seasonal
DHN thermal 49% : storage
FT fuels i
r N i
Methane Cold thermal :
Ammonia EVs batt. "
i
Hydro d ec. therma 1% i
ydro dams Dec. th |.o 1% .
PHS L 0 1 2 3 4 5 ; Daily
Others TWh ' storage

0 50 100 150 200 250 300 350
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RE fuels transport the bulk energy to high
consumption places
A Yearly exchanges (2255 TWh) B Renewable fuels net imports

TWh/y

Hydrogen 35%

Re. fuels 400

26% exchanges

Other

Electricity

FT fuels 18% exchanges 200
Methanol

0
Methane

-200
Ammonia 1 1%
Woody R, ~400
biomass

TWh/y

0 200 400 600 800
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8e
-U

gium imports 56% of its energy, all from other

‘opean countries

Belgium gross avalaible energy (TWh/y)

Woody biomass

Wet biomass

17%
16%
15%

Electricity
Hydrogen Imports
Solar

FT fuels
Wind
Methanol

13%
12%

Bounded by
current capacity
and potentials

Local production

Waste

Biowaste

Methane 2%
Other | 0% | | | | ~ TWhy

0 20 40 60 80 100

30



WP1 WwWP2

—— Whole-energy system model )

ENERGYScope

_ W,

Pathway exploration
(" under uncertainties )

Agent

Environment




From where we are to where to go,..

Total yearly
emissions of
the system
COzIn 2020
O
0 QFE

2020 2025 2030 2035 2040 2045 2050
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. a transition with a target
in line with the +1.5" global objective..

Total yearly
emissions of
the system

CO>1n 2020

CO.-budget

2020 2025 2030 2035 2040 2045 2050



. With

Total yearly
emissions of
the system

CO>1n 2020

2020

2025

2030

2035

2040

§

—

2045

2050
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Myoplic foresight to mimic short-sightedness of

the agent
~ Perfect foresight (PF) ~ ~ Myopic (MY) ~
C;?]Thpele\)’f/ig{\eomﬁggﬁ Ve Limited knowledge on the whole horizon
Global optimization of all the time-periods Step-by-step optimization
- J - J
> ¢ ¢
/’\ Perfect foresight (PF) |
yil &
il F*—'ﬂ
A 3 Myopic (MY)
i o
)l &
2020 2025 2030 2035 2040 2045 2050
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Towards an RL-based exploration
of the policy towards sustainability

State O - 2020

What would be the best
sequence of actions to follow to

Agent

i w
[Reward

( Resources ( Conversion technologies \ f Demands \

Heat

Action 1

meet the carbon-budget of the
transition @7?

2020-2030
Action optimisation

State 1 - 2025

Reward 1

Action 5

2040-2050
optimisation

Electricity

o State 5 - 2050
'Molklility
Uncertain environment Reward 5 36



From the current Belgian energy system in 2020..

Total yearly
emissions of
the system
(MtCOz.eq)
123

/ Primary resources (600

A

Resources

"

ssewiolg

)
Qo
Q.
ge)
®)
S
o
c
0

seb jeinieN

S

Wisien) 1ssoy prios

'
|
|
L

Conversion technologies

Demands

—
2020 2025 2030 2035 2040 2045 2050
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. Lo a transition with a target
in line with the +1.5" global objective..

A

Total yearly S
emissions of ResoUrces
the system
(MtCOz,eq) Conversion technologies
123
Demands
1200 MtCO:2 eq
Only budget
for transition
0 e
_—

2020 2025 2030 2035 2040 2045 2050
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Wide exploration of the
during the learning phase..

Density Function

Time along
the transition

&2050 2045 2040 2035 2030 2025 2020)

space,

100
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should penetrate
iIntensively the primary mix

Density Function

From (mostly
local biomass, PV and
wind) in 2020..

(i.e. meeting the CO.-budget)
Failure

. boost of integration of renewables
N the IS needed to hope
for a successful transition..

.. to full deployment of local VRES
and massive (up to
of the mix)

40

2050 2045 2040 2035 2030 2025 2020

Wig

o

100



. below near-term threshold, there i1s no way to
succeed

Density Function

02050 2045 2040 2035 2030 2025 2020

100
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Key take-away messages

WP1 WP2

The (e.g. biomass) implies
a specific system and is not neutral or objective - it is

would be mainly used in and

A and , Europe is
feasible with renewable fuels strategic In

(e.g. industry, aviation, heavy transport), flexibility and
energy exchanges.

Belgium can rely on other European countries for

Aiming at max +1.5°C Is very ambitious but we need to
to make it happen (sweet-spots).

42



WP3

ensure the stability of the grid
and the security of supply

° o
Ao ot )




Case study: Belgium in 2030

) With Ventilus and
- jo e Boucle du Hainaut

H2 Pipelines

m— 380 kV } High-voltage
— 220 k\/ network

mmmn [lectrical interconnections
H2 Imports

Ventilus + Boucle du Hainaut »



WP3

Assess the adequacy of the future Belgian power system
in which electrofuels play a significant role

DEMAND | GENERATION

N\ j_7\



Adequacy assessment: Pre-results

2 GW nuclear *+ 1.8 GW new CCGTs in Liege

- Electric load
- EVs
- HPs

- Offshore WT
- PV
- Onshore WT

- Thermal Gen

- Distributed
thermal gen

+ H2 demand of 800 kt/year = 26.6 TWho/

104.17 TWh
513 TWh'
2.9 TWh"

17.5 TWh (5.76GW - 44.5% LF)
14.7 TWh (14.1 GW - 11.8% LF)
11.3 TWh (5.3 GW - 23.3% LF)

72 TWh

10.1 TWh (1.9 GW - 60% LF)

year (imports or locally produced) & 447
MW/ of installed electrolyzers

Load
112.2 TWh

Gen
125.6 TWh

[GW]

20 A

15 A

10

_10 -

—15 1

Monotonic curve

= Residual Load
=== |0ad + HP + EVs
- Balance with Theoritical Avail Prod

ction ¥

-,

Inbalance

4000 6000 8000

Hours

0 2000

Although the yearly balance is satisfied,
are necessary to shift the available energy
to hours lacking power.
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Adequacy indicators:

51 - ¢ 24 - ¢
¢
' '
v ¢ g
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- and LOEE

LOL

50 A
40 - o
v o
3 30 A o o o
= o0
—
9 e o
>
- °
L —
8 20 ° ° o o o
g ° ° o o
ee o® «
eo 0000 (0 ©
°$ 3).0'”0: s ° S e ¢
10 A @) __9)ae» €60 @ @
0SS5 o0 .
asemsese, .
«.<oxo)‘oo)o>»
<I(..((.I.
0 - .))»
0 5 10 15 20 25

Yearly LOE [GWh]

- 2GWh missing and power mismatch around 5 hours/year
- LOL and LOE are not fully correlated: LOE or LOL?
- Adding flexibility means: LOLE = 0.06 hours and LOEE = 0.002 GWh
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Hydrogen production and imports

i 2595097 _____

1000 A i
—_— 03697 ——

25800 -

o
w
N

850 A

H2 Imports [GWh/year]

Electrolyzers LF [-]

0.30 -

H2 Electrolyzers Production [GWh/year]

750 - §
—_ 25650 -

/ ¢ ¢
0.26 -

- Majority of hydrogen is imported: 0.86TWh (3%) from electrolyzers +

25.8 TWh (97%) from imports.
- Electrolyzers run at 31% during the year which is quite low (447 M\W/)



Loading of lines in the grid

The installation of the 2 new CCGTs in the area of Liege leads to an
In that area. This observation might be
overestimated due to the fact that the 150kV network is neglected.
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WP3

Study the impact of electrolyzers
on rotor angle stability of synchronous machines:
Small signal & Transient



Y
150 KV
150 MW
50 M\Var

SGl
MW

stability studied on local grid

Electrolyze

PEMEL
100 MW

—ui
4 é
TS0 KV

100 MW
25 M\iar

0 MW
‘T‘Jar

F

100 MW
25 Wu‘ar

150kV

220 kV

150 kV
00 MWy 50 MW
-E MV 25 MVar

11 I'
10 M\'vi I

v
- A

1 00 ‘I1‘l

20 MV

15kV

503

0 MW

=

8

8

EN
T

Imaginary axis [rad/s)
) =)
T

b
T

N
T

Without electrolyzer

Real axis [1/s]

@

Imaginary axis [rad/s)

w»
T

o
T

\
L]
T

-h
o
T

0

-a

o
T

n
=]

\X/lth electrolyzer

*  Witho tPEMI 3 ars
*  With PEM electrolyse s
.
B
*
& B « ol
* *¥
B
»
-50 -40 -30 -20 -10 0 10

Real axis [1/s]

®)

- Without electrolyzer: Obtained dominant modes

are located in the left half-complex plane —>
stable

- With electrolyzer: Electrolyzer adds one mode

and affects the electromechanical modes —>

stability maintained
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stability studied on local grid

Short-circuit of 270 ms
@ Gouy - 150 kV grid

PEMEL
100 MW

=

15y 15KV

4 150kv | ¢
é TSORY
7
100 MW 0 MW
v 25 MVar o ‘T‘Jar 9
150 KV
150 MW 100 MW 0 MW
30 MVar 25 War S8
] 10 150KV
v 1 'l
0 T -
viuw
A0 10 MV 100 MW
50 M\iar 0 MW 20 MVVar
220 KV 3 15wy
150KV | _ 70 KV
100 MWy 50 MW L 4 100 MW 410 MW
25 MViar 25 MVar 50 MVar 5G2

Without electrolyzer

0.04
SG1
0.03 p SG2 |7
SG 3
0.02
Z 001} ‘
3 v A A S
3 o \/ \VAVAYAY
0.01 F 4
-0.02
-0.03 4 -
: 6 g 10
Time [s]

(a)

Aw, [p.u]

With electrolyzer

0.04
SG 1
0.03 ¢ SG21|7
SG 3
0.02 ¢
0.01 ¢ , .
' Y .

0 t— U A
-0.01 ¢ "
-0.02 ¢
-0.03 . 2

6 8 10

Time [s
i [s]

- Without electrolyzer: A generator loses
synchronism when the electrolyzer is not

connected —> unstable

- With electrolyzer: Synchronism is maintained by
all generators —> dynamic responses of the
relative rotor speed are stable
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stability studied on whole Belgian grid

SG33 SG34 SG3IS SG70

o 1STMW 156MW I;TMW 41/?:11\%[
—=— .2
Vina-Ofshore ?': ) SEGVZ\:I seit?fv 3?\(2\?4 sta:v 300«13v 1032:.'3w ) . . . . .
seze. : eyole @ @ S - Connection with neighbouring grids
N ZANDV G66

@6

N (A ( s
E— T = %&ROMM 2oL = O, Pumped-hydro storage power plant
AVLGM HORTA MERCA MASSE @ MEERH

1 | | - I% % T Operating group
VERBR BUGG _M \MJ

SG39

L 1] o é 3-phase short-circuit 200ms

- MEKI BRUEG LixH |380kv
, | /'
ZGEM . ( J [ | cces ()
1038MW tl ;E !
SG17 SG18 SG13 SG20 SG2S QG'\S SG27 —
\ /\; '\YQ COURC i 2 V'N 25MW 54V\V 54““/ SOMW 1S0MW SESMW LIXH 220kV
sxd o s ,\D m x C'\, C’\, ( 2)
1S0MWY 150NV 160MW \ / S \ ra JUPIL
GOUY STAM TIHA
5060 i 86 |
CHAMP GRAMME SERRAI
v &) \./ k/ '\’) |
o7 o7 G2 SG3 SGS0 SGS4
43mw 3V\V -.VN 43MW 25%‘” 162MW 413MW 3TEMW
- BRUME ACHEN AWIRS ROMSE
Q@ @ @ @@ l ; RIMIE 220kV
N\

SG1-1 5231 SGi3 SGZ1 SG22 AUBANGE;?iW ) @ Large Disturbance

SG30
] | ~
190MW 1290M 120MW 200MW DCVWZO MN S30MW

AUBANGE 380kV

VILLE BASTOGNE MARC

| Short-circuit 200ms in the
middle of the line Mercator-
Buggenhout
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Iransient stability studied on whole Belgian grid

|

b

~

When electrolyzers are distributed
n the grid, they have a positive
effect on the amplitude of rotor

speed oscillations.
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Key take-away messages s

can enhance significantly the adequacy
indicators of a power system.

The system only uses its electrolyzers at 317% of the time
producing 3% of the Belgian needs in 2030.

Very appear near the new CCGTs located
near Liege.
The of

synchronous machines but they do not make the power
system unstable.

The of the
synchronous generators under large disturbances.

seems better when electrolyzers
are rather than centralized. 55



How can we efficiently use electro-fuels to
retrieve the stored energy?

WP4



How can we efficiently use electro-fuels to
retrieve the stored energy?

WP4



Gas turbines will play a key role In the energy
transition in Belgium

Nuclear phase-out in
2025 (4 GW) and 2035 (2
GW)

Increasing share of
renewable production

Need to substitute nuclear

Need for peak-units ,
\ / generation

Gas turbines

Fast, flexible and reliable

Capacity Remuneration Mechanism CRM:

Combined Cycle Gas Turbines power plants
2 GW existing plants
1.6 GW new plants
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From small to large-scale gas turbines ..

CLarge—scaLe CCGT plant) CMicro Gas Turbines (mGTSD

< 500 kWe
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Towards low carbon gas turbines ..

~

h Capture

Gas
turbines
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Towards low carbon gas turbines ..

~

4' Capture

Gas
turbines

E-fuels
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s it feasible to apply Car

oon Capture

to Combined Cycle Gas Turbines?

Objective:

- Evaluate the impact of applying carbon capture on CCGT

- Reduce the iInduced by the carbon capture (EGR, advanced
carbon capture systems, energy integration)

Amine(s)-based post-
combustion carbon capture

Absorber

Cooler

Treated gas

Flue gas @
E—

Cooler

p:

\{/

CO;
/ : Condenser

Rich pump

Heat
exchanger

Y

Stripper

\t Reboiler
Q)

Lean pump
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Applying carbon capture inc

uces a high energy

penalty, but this can be reduced through

adaptations
357% EGR
<
560 MWe | CCGT CCGT CCGT
4.6% CO; l 4.6% CO2 J' 71% CO;
Carbon | Carbon
y | capture|
capture : :
MEA _____ l
l MEA MDEA/PZ
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Flexibility required from the grid is penalizing
from the carbon capture point of view

Annual load Energy input [K\/Wh/kK\Whe]
factor

1.64

100%

75%
+6.3%

1.86
50%

0.58 +20.8%

. CCGT || CCGT+CC M CC energy penalty
64



How can we efficiently use electro-fuels to
retrieve the stored energy?

WP4



Internal combustion engines:
Keep the engine, change the fuel!

Cheap and sustainable

(@bundant materials and Flex-fuel
recyclable)
Zero-impact emissions .' Efficiency still improving
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Internal combustion engines:
Keep the engine, change the fuel!

Cheap and sustainable

(@bundant materials and Flex-fuel
recyclable)
Zero-impact emissions .' Efficiency still improving
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HCCI engine Is a proper candidate to be
deployed as CHP unit

Increase power density iIn HCCl engines

Spark ignition  Compression ignition HCCI

Hot flame region: NOx Hot flame region: NOx and PM | TC: low emissions, high
efficiency

Combustion enhancement techniques: blending e-fuels, mixture
and thermal stratification (WDI,glowplug), oxy-fuel combustion
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Adding O2 allows for a decrease of intake
temperature of around 80 degrees

While keeping the value of below
T. [K]
480 M MPF;S{#[baI’/CAD]
Tin =449 K
pihed 9T =468K
460 @ sl 1
Tin =415K
450 B 7 L
440 t 6 +
430 | 5t j T =406K
420 t 41 /
410 t 3t
03 04 05 06 07 08 09 Us 04 0. 06 .0/ 06. 09
02 O2 content
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combustion stabi
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Lity

¢ FuelMEP = 7-8.5 bar

® FuelMEP = 8.5-9.5 bar

¢ FuelMEP = 9.5-10.5 bar
FuelMEP = 10.5-11.5 bar
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ik

ena

a

t high H2 content adding oxygen does not

e any difference

INg hydrogen and methane is interesting in the context of a

CHP unit

Tin =324 K Tin=324 K

12 bar%
Tin =433K 5 Tin = 382K
FuelMEP
Tin =1364 K |
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Adding a lot of hydrogen at low temperature has
no higher benefits than adding less hydrogen at
higher intake temperature
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How can we efficiently use electro-fuels to
retrieve the stored energy?

WP4
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Key take-away messages

for each application

has been identified for each low-
carbon application

-1 BesTsolution depends on the specific case, application,
circumstances, economics, policies, ..

WP4

74



MigesT <

“rocura

Progress of the BEST project

Joint Workshop of the BEST and PROCURA projects
March 19, 2024
Brussels




