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Conventional bunkering in the Port of Antwerp-Bruges
Antwerp-Bruges 5th largest bunker port worldwide

Rotterdam (9 Mtoe)

Fujairah (24 Mtoe)

| @ S —

Hong Kong (7.5 Mtoe)

Singapore (50 Mtoe)

Antwerp (5.5 Mtoe)

Port of
A Antwerp Mtoe = million ton of oil equivalent
Bruges 1 EJ = 23,9 Mtoe = 278 TWh



Global Shipping GHG Emissions (MtCO,)

Maritime Environmental Regulation Accelerating
IMO and Europe
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Net Zero ambition

Europe

Emission Trading System Renewable Energy Directive
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Energy Taxation Directive
FuelEU Maritime (ETD)

Alternative Fuel Infrastructure
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How to reduce CO, emissions in shipping?

A wide variety of design, operational and economic solutions

Achieving the goals of the Initial IMO GHG
Strategy will require a mix of technical,
operational and innovative solutions
applicable to ships. Some of them, along
with indication on their approximate GHG

reduction potential, are highlighted below. 5-50%
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Alternative fuels
only possible long
term measure

o Decarbonization of shipping with
low and zero-carbon fuels

o Driven by legislation and CSR

o No silver bullet solution
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Different Timelines
Shipping companies: “What fuels are you considering to use?”

Methanol
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Inland navigation
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Iniatives and pro
in the port
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Hydrogen in inle
H2 as a fuel



H2 Bunkering Scenario’s
Most Feasible Scenario’s

Present

J\ 2025

@©- -© ©
2022

Short term (1-5 years)
ol NI/

~te |

Source: RH2INE



RH2INE
Strategic Roll-out plan

= Corridor focused approach

= Facilitation of market initiatives:

= Condor project as spin-off container concept

= Port of Antwerp-Bruges is primary partner

= Cooperation along the value chain

Policy measures needed to improve business case

Wind / Solar energy H2 production Local distribution
Source: RH2INE

Bunkering Cargo transport
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Electric Inland Navigation
Battery loading station
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First movers
Future Proof Shipping, bunkering hydrogen in Antwerp

T

— Containerized H2 storage

— Fuel cell & electric propulsion

— 500 kg H2 / container @350 bar

— Swapping 1 or 2 containers in Antwerp

— Fixed route

(Rotterdam — Antwerp — Meerhout)

Source: Future Proof Shipping
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Flemish Green Deal Inland Shipping

» As a path for the greening of Flemish inland
navigation until 2030, with a look ahead to 2050

o With supported objectives

o With realistic actions that remove barriers and
bring change to the field

> As a reference framework for future initatives

» As a guidance for short- and medium-term
policies

> As a movement that makes efforts more visible
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If Shorepower
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More than 200 OPS connections available in the Port of Antwerp-Bruges
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roles

Driving force for Port of Antwerp - Bruges
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Frontrunner energy transition
More sustainable fleet and vessels Port Authority

Hydrotug

Hybrid

Patrol vessels

RSD energy-efficient

tugs

Methatug

L

Operator
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Multi Fuel Port - Bun

Middle small bunker ship (2000 m

o LNG-bunkering not allowed
® wmax1 operation per week
Max 1 operation per day XN

® wMaxs operations per day

fr

ructure

|_ LNG bunkerstation Fluxys

Homeport FlexFueler 002
from Q1 2021)

\ |_ Hydrogen fueling

station CMB
(from Q2 2021)
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Ammonia,
methanol and
hydrogen
bunker map

(O Risk Analysis between now and
2024

Procedures in place as needed




Port of Antwerp as Regulator
Port safety management framework on marine fuel bunker operations

Operational
SY:11:14Y
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Licensing of
Bunker Facility
Operators
(BFO)

Spatial allocation

Bunker
map

Compulsary use
of bunker
checklists
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Multi Fuel Ready Terminal ‘||'||'||'
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Figure adopted from: Steenken D., Voss S. & Stahlbock R. (2004). Container terminal operation and operations research =A classification
and literature review. OR Spectrum. 26. 3-49.



https://sustainableworldports.org/clean-marine-fuels/terminal-preparedness

In tune with the world

Arne Strybos
Program Manager Fuel Transition
Port of Antwerp-Bruges

Arne.Strybos@portofantwerpbruges.com
Sustainable.Shipping@portofantwerpbruges.com

A Antwerp M +32 492 23 33 19
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