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The Role of Ports as Clean Energy Marine Hubs(CEM)
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[Speakers]

/Together Governments and industry will seek to B CLEAN ENERG)

establish Clean Energy Marine Hubs across the globe,

AN INITIATIVE OF THE CLEAN ENERGY MINISTERIAL

providing low-carbon fuels for all

Governments and industry by launching the CEM-Hubs initiative under the Clean Energy Ministerial platform will seek to
establish Clean Energy Marine Hubs across the globe, coordinating efforts to advance faster together in de-risking and
araaning the energy-maritime link and greening the global supply chains, by providing low-carbon fuels for ALL.
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Andrew Kanime
Namibia Ports Authority

Stuart Neil
International Chamber of Shipping (ICS)

CEO Director of Strategy and
Communications

Vinicius Patel
Porto do Acu

Richard Ballantyne
British Ports Association

Director of Port Administration Chief Executive

Initial five supporting governments
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" Clean Energy Marine Hub (CEM-Hub)

Infrastructure located close to and with access to port facilities

Strategically located for

‘ Power & Production
connection with the

Renewable
power GW

Oifshore Wind,
Cinshore Wind
& Solar

Water
Electrolysis

Built with access to a port
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‘ ‘ Storage & Conversion

Converted

GFL}L‘H ;'irnrr'.-;].r‘.m
Green Methanol

Hydrogen Storage

Transportation and bunkering
Up to 5 times more low-carbon
fuels transported than bunkering

> it

Transporting Green Fuels

= to the world
|NH3 converted to H2 at d&s.tur"an:ﬂ

Powering vessels with Green Fuels

;n CLEAN ENERGY

MARINE HUBSf
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Renewable energy projects in Pilbara

-y PILBARA PORTS
%UTHORITY

/ PROJECT STATUS
(End of December 2022)
© Under development iah = n
Pacific Hydro Australia o
O Studycompleted Devalopmants
{) Under construction East Kimberley
Hydrogen Initiatives
© Operating Various proponents @
. Hyd b Australian Renewable Energy Hub
rogen Hu BP, iInterContinental Energy,
CWP Global, Macquarie Capita g "m”rm“ ®
@ Multiple sites and Macquarie's Green e Limited
and/or regions Investment Group
Yuri n:;um Hydrogen @ o
ENGIE / Yara Pilbara Fertiliser 0 Pbers o SRRy E e System fur RS
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Compressed o
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Pilbara Hydrogen Hub Long term plan (2030)

N/ PILBARA PORTS
%UTHORITY

P

VISION: A global centre for hydrogen
production, use and export at scale.

The future of energy, at scale.

Develop multiple inter-connecting
hubs to service a large export
industry and establish a green iron ore
processing/steel industry.

Similar market share in renewable
hydrogen to what LNG currently has —
2030 Renewable Hydrogen Strategy.
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Pilbara Interconnected

Hydrogen Hubs ®
&

Maitland g
Hub

» Ashburton Hub
@ Ashburton Port ™.
Offioading Facilities

Legend
— Powerlines - Carbon dioxide pipelines
Gas Pipelines for sequestration andfor use
3 Hydrogen pipefines connecting
Msjor Roads producers to consumers

Export Scale Solar Energy Zones

Potential carbon capture
storage area

Major minkng province area
Wind energy zone

Major new transmission
infrastructure

Major gas platforms
@ Major iron ore mines
. Major precious metalmines

~

Port of Port Hedland @
Officading Facilities

® Anketell Hub Boodaric b g

@ Anketell Port
3

Port Hedland
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Image credit: West Australian Renewable Hydrogen Prospectus 2022/
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/Pilbara Ports and Yara Clean Ammonia N
collaboration

Feasibility study comprised of:

1. Market for clean fuels in shipping
2. Infrastructure and methodology
3. Safety considerations

4. Regulations required to support ammonia
bunkering at Pilbara ports.

The study was completed in October 2023.

=/

PILBARA PORTS
AUTHORITY

The Australia-East Asia Iron Ore Green Corridor
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~

Australia-East Asia iron ore green corridor
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DEMOCRATIC REPUBLIC TANZANIA
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[Speaker]

Claes Sundmark

Gothenburg Port Authority
Vice President Sales & \

-
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Port of Gothenburg climate goal
/0% reduction in carbon emissions by 2030

Ocean Port & Terminals Distribution

83% of total emissions 3% of total emissions 14% of total emissions

(A T—FTHRIEBE AIRYYD)

The Port of Gothenburg

) 885000

containers TEU/year

) 561 000

@ RORO units/year

£ 22 300 000

tonnes energy products/year

238 000

cars/year

SEL)

@ containers via railway system

Marketing
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PORT OF
GOTHENBURG

[

Green Corridor

Gothenburg — Rotterdam

» Market segment: Product tanker

» Shipping companies: Terntank, Furetank
» Number of vessels: 20-25
» Cargo owners: Energy companies/refineries
» Fuel path: LNG (today) to LBG (2024)

Gothenburg

Rotterdam

Green Corridor

Gothenburg — North Sea Port

» Market segment: RoRo
» Shipping company: DFDS
» Number of vessels: 2-3

» Cargo owners: Automotive, forestry, industrial products

» Fuel short term: e-methanol (retrofit)

o

» i - i \ sels e
Fuel mid term: ammonia (new vessels) *" North Sea Port

Rotterdam(NED)

North Sea Port(NED/BEL)

FEHin

-’04 2 +a(Product tanker)

RoRofiA

(ST EY S

LNGH 5 LBG (Liquefied BioGas :
INA AREL) A
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Green Corridors

at the Port of Gothenburg

We are currently involved in the formation of
two green corridors

» Gothenburg — Rotterdam 7/ .
» Gothenburg — North Sea Port f | ’ e

B © "Rotterdam

@ North Sea Port

SR T Qe
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[Green Corridorl Z=HRk The future of Sl AN
, Green Corridors :

Scaled approach to

decarbonise shipping




') —2[ElER(Green Corridor)

(2) Y7 RIVE
XY kD=0 DR

+ N —=IN=BLALDALREGFAIICH SR & T — 2 BIERZE 5

- BBEEKEEEREM U0 — U EEROEEN & HtE
(ZAXAUATEBE) Y78V TNy S -437

!

(B2E) mill. E. B

[Speaker] Port =

of Seattle

Stephanie Jones

Stebbins
Port of Seattle

Managing Director, Maritime
Division

@® Home Port
© Port of Call

The Pacific Northwest to Alaska
Green Corridor Project

5 S j Of NCLH @ Royal
Ot — 1A NORWEGIAN CRUISE LINE Caribbean
of Seattle’ JUNEAU aﬁm (JLA i N l VA : HOLDINGS LTD. " Group
KCI.
Vancouver Fraser I(Camwal NORWEGIAN Canada

nnnnnnnnnnn

t:s) PORT of |
=4 vancouver | por: Authority

PRINCESS CRUESES [loll.m:l \mer L .ﬂ!
:::::::::::: Oca AcRysES . .
Celebrity Cruises®
o

@ VANCOUVER

$SILVERSEA Victoria

ssssssssssssssss

IS BLUE SKY ﬁ g‘i‘l‘zﬁ’r’ins ! ue cu ;mgmm%:fn

US-Korea Green Corridor Study: Process & Timeline

For More information:
Stave Nicholas
Sr hanager, Air Quality B Sustainable Practices

Morthwest Seaport Alliance
ortalllance.com, 802-461-7439

(12/22-now)
10/23-12/23)
We are here!

THE HORTHWEST
SEAFOAT ALLIANEE

snicholas@nwseap
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Port of
Rotterdam
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M P A

SINGAPORE

|
| Pain Points and Objectives

Green Shipping Corridors

Accelerate decarbonisation of the Shipping industry by working
with stakeholders to provide low or zero carbon fuels and bunkering
infrastructure in Singapore, Rotterdam and like-minded partners
over the next few years and deliver solutions at scale by 2030.

Rotorcam

USA Asia - Europe Transpacific
Transatlantic e S e— Lack of cost effective, standards
e ——— = S~ e conforming and open architecture
- - Europe - Middl Acinh solutio
@ Europe - Latin 1 ® w or : @
\ m- =5 @ -~

Digital Shipping Corridors

) ) Inefficiencies and safety issues due
Accelerate the adoption of global standards and solutiol  to lack of data availability, standards

to facilitate efficient port calls, flow of goods and paperl( adoption and interoperability
handling through the corridors.

Manual, erroneous and
duplicative data entry by
ships and ports

Pain Points Relating To Port Call

Objectives

Promote Standards
& Interoperability

@ Adoption of global standards
(i.e. IMO, ISO, IHO) for systems
interoperability

Accelerate Solutioning

Solve challenges,
demonstrate solutions &
measure value for
stakeholders (e.g. reduce
emissions, waiting time)

Thought Leadership

Info paper & presentation at
IMO FAL and international fora,
showcasing action partners
involved

* Singapore
@ &

ﬁﬂﬁu—@?t _“““QJI/E%HJ#A?DJG"C
BNt 2 €6 & 1A = 182

e —
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logistics in

Operations

u I « s -
transport &

IKEA

Supply Chain ‘

Clean
In IKEA Supply Chain Operations, we are
aiming for zero emission transportation and

100% renewable energy across our operation
for all the supply of IKEA products between

suppliers and retailers.

Fair

We want to create a better everyday work

life for people moving and handling goods

in the IKEA supply chain. Our ambition is to
contribute to a positive experience for people

and communities connected to our goods flow.

T SAFI—UICHITBEXYTE—IDESET Decarbonizing (BikER) | ZES
s ARLD—23V([CHENWT TRl © IBEAREIXRIVF—] FTFRRERE UTAENT

[Speaker]

Elisabeth Munck af
Rosenschold
IKEA

Global Sustainability Manager for
Supply Chain Operations
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EV100+
FY17-22 i

2>18% emission
reduction from/ (

every transpor, 'B<_“Cargo Owners
‘ . ~¥or Zero Emission
Vessels

52%

SHmEnXIIE2ED 5 %HEH (FY2022RX—X)

Raw Material Food ingredients  Producti

' 2 a.nd Co-w?rker Cus[om:rn:;avel Product use at rnduclt end of
. ' . = biz travel deliveries
Key players to enable decarb solutions for ocean shipping and land transportation *
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Check out our good
examples from
Supply Chain
Operations!

EIT s ]
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Reduce Replace Rethink

[ Reduce Is about increasing Replace is about replacing fossil fuels Rethink is about integrating innovations
o efficiency in everything we do. Do and energy with zero emission solutions and new types of collaborations into our
et more with less! and renewable energy. value chain
sedt

Have a good story to share? We would love to hear it.
Contact us at: scogoodexamples@inter.IKEA.com

Targets 2030

We published this catalogue in March 2023.

« -70% on average on every transport

+ - 80% in absolute emissions for warehousing
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[TWAP(Wind Assisted Propulsion)] Z=F&
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- We believe in
== decarbonization

= . of this planet

i 5 4 5 8~

[Speaker]

Eman Abdalla
Cargill

Global Operations & Supply Chain
Director
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WAP(Wind Assisted Propulsion)

-

FAWAP will
soon be a
norm in

bulk

2% https://www. cargill. com/transportation/innovative-decarb-solutions

https://youtu. be/KNZQXBvQCk
J
——

Rk R T RV —DigE]

Facing the energy trilemma

D L2MHEDOHGF | i

Carefully balancing

conflicting priorities to
23%:'95 ( o \1@*%) find the sweet spot
@ #& FtaR

where energy supply is

©) g —> (BIEESD) oAt i
SD/I\S R Z=RDIFBEB=IED

a Wind-assisted
propulsion

Green methanol
fuel

Sustainable
biofuels
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Global Spatial Technology Solutions#tt

Navigate Tomorrow Today
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Single Collaborative Approach

T P (=
1
Terminals Exporters Security 'l
Agencies /
Environmental and ,/
Fisheries Agencies Forwarder )it
7

Validated data

R | GHGHEL=

CE=T—0 --

Protected

Vessel Data Cargo Data Weather Data Emissions Data

Compliance Data

Species

) GSTS (VRFLYU1—U3Y) —
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Mumber of occurrences

\

BOO

(=]
(=]

Estimated Greenhouse Gas Emissions due to Wait Time
Using data from September 2021-2022

|

[GHGHELE DR ]

Average GHG Emissions
Actual: 70.832 tonnes
Simulated: 17.171 tonnes

Actual

B simutated

100 200 300 400 500
Estimated Greenhouse Gas Emissions (tonnes)

Schedule Optimisation Planne

d

=

"%
A
on

GSTS

Navieate Tomorrow Today

(&4 ]
|
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SE
https://gsts. ca/ociana/



SPUIEES

(2) CORE PONER (FFHHE

P

CORE POWER

CORE POWER#t
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- SBEIRFIME T IS ARME L YIEEFE (Mol ten Chloride Fast Reactor : MCFR) (D& A Z St
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[Speakers]

&
https://corepower. energy/
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TODAY: Navigating with
conventional ‘LWR nuclear’

High pressure (LWR) =
Large EPZ.

Large ‘mobile’ EPZs =
Difficult to insure.

Nuclear steam propulsion =
Entire propulsion system is
‘nuclear’.

X@Z(Emergency Planning Zone)

Port Nuclear system

Dockside / berth

—_ _——

Waterway

‘Old’ Nuclear
N _large mobile EPZ
\\ ,»’/
Y \#'
N
N
3,
A}
N
4
\
\
|
|
|
I
I
I
|
f
!
!
ff
o Operator
/ liability
/
/7
/s
s
s
e
Shore
CORE POWER
COPYRIGHT @ 2023 - CORE POWER- Page 7
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CORE POWER
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TOMORROW: ‘New nuclear’ in waterways TOMORROW: ‘New nuclear’ in ports Nuclear Ship is FNPP
Port
Low pressure = B . (siand Sma" E PZ= ) Nuclear island
Small EPZ. Minimized port contingency. l
Port Nuclear electric =
Small ‘mobile’ EPZs = Reverse cold ironing. I —-- NewNuciear
Commercially insurable. B P
uclear »” " v .
Small EPZ Limited Reliable power 24x7 = i
?FET!W * Green corridor energy.
Nuclear electric = iability +  eFuels (NH3/ CH30H) production.
Only reactor island is ‘nuclear’. Water desalination. ||
* Microgrid charging.
PEETEUTLL Dockside / berth
Safety criteria: Walk-away safety of reactor system minimizes human error Watorway
- and allows passive shutdown in emergencies. J
Fuel and Waste Reactor systems with long fuel cycles = closed cycle

handling criteria:  systems with no need or fuel or waste handling in ports.

Insurability Low pressure + containment = Small ‘Emergency Planning
criteria: Zone', defines liability and enables commercial insurance.
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2026 - 2028 2028-2034

Design First marine

Completion of deployment
Commercial

Prototype
Prototype Deployment
funding funding

Public / Private cost share funding

'

First First FNPP /
customers Ship

| !

Project funding and development timeline to 2035
2018-19 2020-21 2023 - 2025
USARC 15, USARDP + ‘MCRE’ and
+ Private Private design scope
funding for funding of
IET ‘MCFR'

Series A Series B1 Series B2

US Dept of Energy ARDP RR cost share
funding in $600 mill program
|
— First reactor First
criticality
t

2035 +

Serial
commercialization

o

CORE POWER

Ve

Project
Financing

cccccc

nnnnnnnnnnnnnnnnn

CORE POWER

COPYRIGHT & 2023 - CORE POWER- Page 14
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