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Port of ROTTERDAM - Energy hub of nw Europe
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Some 13% of the total EU energy-consumption passes through Rotterdam,
reaching 40% of EU industrial high-demand areas. > 3.000 companies in our port
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The World’s Current oil and gas trade
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Global Hydrogen supply Chains
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What does it mean to be a port in transition?
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HYDROGEN ECONOMY IN ROTTERDAM
STARTS WITH OPEN ACCESS BACKBONE
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Demand development 2020 - 2022:

2020
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2022
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B Grey hydrogen
Blue hydrogen
B Green hydrogen

B Imported hydrogen

Port of
Rotterdam



Hinterland connections Versus Demand

aldo of total generation potential minus total
ermand inclusive H2 in TWh
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s Porthos (CCUS Rotterdam).
Possible expansion Porthos to Antwerp, North Sea Port,
Chemelot, NRW and depleted gas field North Sea.

* » o Possible hydrogen pipeline Rotterdam —Chemelot— NRW.
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DELTA CORRIDOR:
CONNECTING INDUSTRIES
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distribution > of-hydrogen
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HYDROGEN
DEVELOPMENTS
IN ROTTERDAM
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EXPECTED H; THROUGHPUT

B Grey hydrogen
Blue hydrogen

B Green hydrogen

B Imported hydrogen
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So how do we connect with Pecem?
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Our sister port in Brazil: Pecém Hydrogen Hub

All elements in place. Started H2 hub idea in 2020. PECEM- PORT OF ROTTERDAM B : LNG jetty
; HYDROGEN SUPPLY CHAIN e P g =
PoR/CIPP bring local benefits and plans for export; [/ ~/] 4 PRE - FEASIEEU e ett

leading H2 industrial hub development -
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THE GOOD FORTUNE OF CEARA: WIND AND SUN

wind energy

solarenergy

* Electrolyser utilization most

effective if sources are combined

e Both sourcesavailable in Ceara
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LCOH hydrogen price for different energy source ratio
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FAVOURABLE HYDROGEN POTENTIAL OFCEARA

1,5 $/Kg (real 2020) Levelized cost of hydrogen production from renewables, 2050
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The state is already home to 88% of installed solar and wind capacity of
Brazil's Northeastern region
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complementary production profile salmost 40% reduce the costs of hydrogen
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COST EFFECT?
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RESEARCH : DISTANCE IS NOT SO IMPORTANT

18

Research shows that shipping cost is
only a small part of total cost

Global export is realistic, provided
your cost of production is low and
with right carrier

by cost of energy & electrolyser
CAPEX

Conclusion: Ceara has very good
conditions to be a competitive

to any destination

H2 price breakdown on distance
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Production & expord Shipping Retrieval & import
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HYDROGEN SUPPLY CHAIN

Seven steps to move from renewable generation to usage

H, TRADE/ DEMAND

Renewable power H, Production Local utilisation Logistics & Shipping
& conversion Export
shippable product

LOGISTICS Develop the infrastructure so others can develop their activities .
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IMPORT — EXPORT RELATED ACTIVITIES

Port of Rotterdam now working on terminals to receive Hydrogen from other countries
1. Short term:

- Ammonia (NH3)
- Methanol
- LOHC (DBT or MCH)

2. Mid-Long term:
- LH2 (Liquid H2) -253°C
- KBH4? (potassium borohydride), or...?
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PRODUCTION &CONVERSION

CIPP scope of the supply chain
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THE PORT OF PECEM (CIPP)
K

¢ ROTTERDAM

VALENCIA « BARCELOMA

LISBON o > SEUL
SE Asia SRS
@ + SHANGHAI

©  CHINA

.«Storage Yard /
«|Warehousing

SINGAPORE ©

Port of Pecém
10 berths, 19000 ha industrial area

2 free trade zones (ZPE’S N, e Termo Fortaleza

Termoceara

Companhia de Intergracdo do Complexo
Portuario do Pecém — CIPP

Rotterdam




> 3.000 RDAM COMPANIES— W ANTING TO CONNECT
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ENERGY RELATED INDUSTRY IN ROTTERDAM
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IN MORE DETAIL...

@ OIL & OIL PRODUCTS

{C) CHEMICALS, BIOFUELS AND EDIBLE OILS

() GAS AND POWER, COAL AND BIOMASS
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= - 5 , ;
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EEe Edible oils refineries 50 Lyondell Europoort Terminal 5 Air Liquide 16 European Bulk Services (Eunpoor)
Refinery terminals Ao Mobel Industial Chemicals Akzo Nobed Functional Chemicaks 33 MaasRefriery §1 OC1 Terminal Eurnpocet 8 Air Products-Electrabel 17 RET [Rellertan Bulk Termiral)
7 Guiwor Petroleum Aotierdan T Kamira Rotterdam BY 2 Organik Kimya 24 |08-Loders Crokdasn 52 Siandic 7 PerGen 1B BSR Vanliden Stevedoning
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Maalschappi Europoart Terminal 8 Hurlsman Holand 23 Aluchemia 36 Wikrar Ecible Ois Coal and Biomass fired
IMET) Iniata 24 Shell Nededand Chernie 37 Sime Darby Uimills B Uriger MPP 152
- : - : ; @ INDUSTRIAL GASES
10 BP Aafnader Madedand Luite Inbernational Shin-Etgu Uriper MPP 3 AND WATER
11 Shell Eurepoon Terringl Ducor Pelrochemicas Feion LK Lid Tank terminals for chemicals, biofuels B ENCEEAG __ montouns
; ) and edible oils 1 Air Products
12 TEAM Terminal 10 Emersld Kalama Chemical 25 Shall Moardik <
3B Maastank Renewables ir Licyu
1 Cabat LyondeiBasal . . 2 rliqund
Tank berminals for oil products 12 Tronm Pi SCRABC L 30 Mopak Temmiriel Vizarding eri 10 AR 3 Evides Incustriemater
ikl il i 40 Boliek Tank Terminal [BTT) 4 Linde Cas Benelx
—— . =
13 Vopak Terminal Laurenshaven 13 Kemia Rolterdam BY Elba 41 Koole Tank Slorsge Pernis 5 AE
14 Serdce Termina Aonendsn 14 Yora Inlernational M8 Dr. W Kol
15 Sargeant Terminal Aliphis 27 Coatex B

27

4 november 2022

Please note that this list is no longer completely up to date. Many recent initia tives are missing.

It just serves to illustrate the basic dimensions and diversity of the port community
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PUBLICLY ANNOUNCED IMPORT PROJECTS (2022)

AND MORE TO COME... Latestdevelopments: Please click: Hydrogen in Rotterdam | Port of Rotterdam
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https://www.portofrotterdam.com/en/port-future/energy-transition/ongoing-projects/hydrogen-rotterdam
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