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The port in a nutshell

Relevant port numbers
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18 Mtons of CO, of
which 10% from
high purity sources

287 MW of RE installed
and growing
Mainly wind




All ingredients on board
10% - 15% of EU hydrogen production in the Port of Antwerp
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250
200 .
150 .
@
100 A
i . . .
o
0 @
Merchant SMR Captive SMR By-Product ®
I °
Germany 376 km H2 verbruik
Fronce 303 km . >50kT/jr
............... m . 10-50 KT/jr
Production Sites 0 1-3 O 4-7 () >7 200 km R P
Bron: roads2hy e

Port of
Antwerp



Chapter 2




A myriad of challenges and questions

CE: bio/synthetic?

H2 for cars of BEV
é )
H-import: only?
- . ,
H,/eLNG/eMeOH/LOHC? CCs/ecu/eeus:
- J Long Haul Road: BEV Electrolysis cost
or FC? efficiéncy: where
are we in the
Direct solar H2 4 ) assymptote?

Who will create the
dynamics needed for an
open access backbone

deployment
Will DAC meet its \_ oy

breakthrough?

Which moonshots
will bring the
game changer?

production?

J

Shipping: which fuel
for the ICE:
eMeOH/eLNG/eH,?

Salt caverns as
primary storage
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Hydrogen Production and Import
Necessity, economics and transport solution

Production and consumption profile [GW]
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Regions with very good weather conditions

LCOE ===

~2 ct/kWh

Efficiency
~50%

&-Ba

= Good weather conditions

= No usage compettion
{e-mobility, Power-to-Heat)

= Land avallability
~ High plant capacity factor

~ Large scale
Power-to-Fuel plants

e-fuel

~4 ct/kWh
+ lower CAPEX
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The action plan

Port of
Antwerp



The Energy Transition

ergassing

Huidige energie input > > Alternatieve/duurzame energie input > > Herverdeling energieverbruik > Integratie van nieuwe toepassingen >
Direct
Wind + zon
. . + elektrische import
EleCtﬂClty > .. L Stationair:

EleCtr|C|ty | gebouwconditionering, lightning,

. ! toestellen, processen, servers,...
Gasturbine/fuel cell :
1
1
Moleculair :
o . 1
energieimport |
. . 1
(indirect zon en !
Wmd) Direct |

------- Lage temperatuur: gebouw
Direct Grid services/ (direct heating, warmtepomp,...)
Direct
Restwarmte Hoge temperatuur:
proceswarmte
Verbranding/v

Biomassa

Short Haul: BEV, PHEV

Direct

. Chemische conversie
Biomassa 2G-3G
Chemische conversie
Afval

Grid Services/ Direct

Long Haul: FCEV, ICE

Marine: ICE

Inland Shipping: FCEV, ICE, BEV




Hydrogen in the Energy Transition

Huidige energie input

)2

Alternatieve/duurzame energie input >

2

Herverdeling energieverbruik > Integratie van nieuwe toepassingen >

ER

Gasturbine

Moleculair
energieimport
(indirect zon en
wind)

Direct

(P
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Direct

Electricity

v

Elektr. consument

1 Electrolyser
: for grid
I services
------- > Lage temperatuur: gebouw
(direct heating, warmtepomp,...)

Hoge temperatuur:
proceswarmte

Electrolyser
for grid
services

Short Haul: BEV, PHEV

Long Haul: FCEV, ICE

Marine: ICE

Inland Shipping: FCEV, ICE, BEV




Hydrogen Economy in the Port ¢
Action Plan

_ Distribution
Production

Landlord: space, infra- en
suprastructures (demozone, P&P)

Transition Fund as leverage dynamics
for technological innovation and
scale up Regulatory

Advocacy/Regulatory

bunkering facilities

Enabler: backbone

ransport

Landlord: corridor
Enabler: backbone

dynamics
Advocac

Port of
Antwerp
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Landlord: corridors,

Consumer

HA als scout-incubator-
early adopter

Dissemination nof transition
solutions towards the PoA-
communit

Community building:
bringing together actors



Some Lighthouse projects
Focus on infrastructure and community

» CCUS and H, backbones

v PP-Partnership established, PRE-FEED
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Port of Antwerp hydrogen economy lighthouse projects
CO, and H, transport system joint approach

PCl-partnerships

v" NSP-Antwerp-
Rotterdam

v" NSP-Antwerp-
Norway

IF-submission
CCUS-call

Port of
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Some Lighthouse projects
Focus on infrastructure and community

» CCUS and H, backbones

v PP-Partnership established, PRE-FEED

» Circular chemistry P&P and demo zone

v’ Capital committed

v" land secured
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Port of Antwerp hydrogen economy lighthouse projects

Power-to-Methanol demonstrator

= Acetic acid

*Ethylene, Propylene
*Polymer precursor - Fertilizer
-DME *Resins

= Fuel

*Fuel additive
*LPG substitute

= Packaging

Urea foils/sheets

//_

* Polyurethane

foams

= Preservative

= Adhesive

= Precursors

= Fuel in fuel cells

* Food ingredients

- Palymers sSurfactants
* Solvents {_—————— "-'-—-——._} P
= Dyes

= Perfumes
* Cosmetic ingredients

= Solvents
*Detergents

Commercial

- Demonstration
- Lab scale

Bron: Dechema
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Cyclic -
Carbonates
= Mineral fillers =Solvents

= Cement/Concrete = Electrolytes for lithium ion batteries
= Spil stabilisation =Intermediate for polymer synthesis

acid

* Pharmaceuticals

*Aspirin

= Pesticides

= Polymer precurors

= lsocyanate precursor
= Agrochemicals,

= Preservatives,
=Cosmetics

RENEWABLE FUEL&CHEMISTRY PLATFORM ANTWERP

Renewable Fuel&Chemistry
Demo site Antwerp

Business plan incubator

Output facilitation
towards existing

service for potential .
demonstrators

2

3 A

Business angel, finance .
and subsidy

PoA storage and
offtake facilities

Plug&play infra-en
suprastructuur: CO2, H2,

CH4, 02, Demin, >

Wwtreatment, civils,
meeting room
Transmission grid level
power supply

Local solid (bio)waste
partnerships

Koepelvergunning >

Laagdrempelige supply
Facultatieve dissiminatie
en kennisdelingdiensten

Communication
and dissimination

matchmaking

Allied local solid (bio)

waste suppliers
partners

services

Supply of CCU-based
coz2

Low threshold demonstrator and scale up zone (2ha-20ha)




Some Lighthouse projects
Focus on infrastructure and community

» CCUS and H, backbones

v PP-Partnership established, PRE-FEED

v’ Innovation Fund as the game changer

» Circular chemistry P&P and demo zone

v’ Capital committed

v land secured

> Power-to-Methanol demonstrator:

v’ investment partnership established
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Port of Antwerp hydrogen economy lighthouse projects
Power-to-Methanol demonstrator
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Some Lighthouse projects
Focus on infrastructure and community

» CCUS and H, backbones

v PP-Partnership established, PRE-FEED

» Circular chemistry P&P and demo zone

v’ Capital committed

v" land secured

> Power-to-Methanol demonstrator:

v’ investment partnership established

» Antwerp Multifuel Bunkering Hub

v'Concessions granted, target LNG-MeOH-H2 by 2025

v'MeOH to tugging project
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