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Connecting Asia Pacific ports in a changing world

This presentation is preliminary study of doctoral thesis with topic
‘Australian Ports Strategy in the Hydrogen Economy’.

Purpose: To build upon lessons learned from port management and energy industries,
gathering potential strategies for ports to manage the hydrogen supply chain

successfully.
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Australian Ports Strategy in the Hydrogen Economy

. Mixed
L:Z:f;:\:\:e Method
Study
Qualitative study

eData collection: Semi structure interview
e Thematic analysis

Quantitative study

eDeveloping decision supporttools for determining infrastructure
and operation strategy for ports

Case Study (Northern Tasmanian Ports)

*Testing and refining decision support tools




Opportunities for Australian Ports
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Reference: CSIRO. (2024, April 5). HyResource. CSIRO. https://research.csiro.au/hyre source/projects/projects-spreadsheet/
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Export / Domestic Trade

Products
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Critical equipment for
Hydrogen Infrastructure:
storage tanks, electrolysers,
compressorand pumps, fuel
cells, specialised pipeline,
advanced materials, etc.
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Challenges for Australian Ports

Regulatory Aspects

¢ Policyinconsistencies
e Limited certification scheme

Environmental Impact

e Surrounding infrastructure
¢ Local ecosystem
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Financial Consideration

e Portinvestment dilemma

¢ Trade off on the scalability of
infrastructures

Social concern

e Sociallicense to operate

Technical and Operational Concern

Complexity in port infrastructure
planning

Increase the operational risk
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Economic Sustainability

v' Portas Green Hydrogen Trade Facilitator
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Ports need proactively forecast hydrogen demand for adaptive planning.

Source of Hydrogen Demand

: Export

Transport

Industry

A % Port activities

References: IRENA. (2024). Green hydrogen strategy: Aguide to design. www.irena.org

Geopolitical Positioning of Countries on Hydrogen Strategy
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v' Portas Infrastructure Provider for HSC Activities
Renewable Energy Zones Process Facility Site Boundary Storage Area Port Facility Industrial Area
Production Conversion Storage Loading Distribution Utilisation
- Cooling Water e o
System t4 'l-@-li
1 & Pipeline
Onsite renewables bk Desalination and Hydrogen . .
Water ¥ Electrolysis | Compression +—H 9 L|q:: cfi;c on
Treatment Plant and Storage ity
&
. Ammonia
Mitrogen : Synthesis
Generation e
Offshore wind farm Ammonia
storage tank
'me . Methanol Rail Transport
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renewables Methanol

storage tank Road Trucking Refueling station

Illustration adapted from Chen et al. (2024)
Chen, P.S.-L, Fan,H., Enshaei, H., Zhang, W., Shi, W., Abdussamie, N., Miwa, T., Qu, Z., & Yang, Z.(2024). Opportunities and Challenges of Hydrogen Ports: An Empirical Study in Australia and Japan. Hydrogen, 5(3), 436-458.

https ://doi.org/10.3390/ hydrogen5030025



Technology and Operation

v" Port as Infrastructure Provider for HSC Activities
v' Ports as Logistics Facilitator Marine

Ensuring sufficient
nautical depth:
Approach channel
Channel width
Manouvering areas
within the port

Berthing operation

Hydrogen derived fuel Mooring operation

products

Port Hydrogen Infrastructure Design
priorities (Sunarko and Warwick, 2023):
O Safety

U Reliability

U Flexibility

U Constructability

Policies
adaptation

Berthing policy
Port operating limits

. Upgrade/Rehabilitate

Terminal
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Landside

Cryogenic: LH2, Ammonia

Cryogenic: LH2, Ammonia

Cargo Transfer System (hard arm, vapour
return line, hoses, insulated flanges, ESD)

Ancillary equipment: pressure relief venting,
m pipeline and valves, pump, compressor, and

heat exchanger

Instrumentation: product metering,
m pressure, temperature, and level
instrumentation, gas detection system

m Firefighting system (foam)

Export /Import

Loading/Unloading

Tanker services (Cleaning/cooling/nitrogen
purging)

Inspection and Maintenance Activities
Safety system

m Loading Procedure
O & M Procedure
Test sampling Procedure
Spill Response Procedure
Inspection & Maintenance Procedure

E Facilities specific to product
characteristics

Reference: Sunarko H, Warwick D. Port Infrastructure Planningand Design for Green Hydrogen and its Derivatives. In Australasian Coasts & Ports2023 Conference; 2023. p. 15-8.

Storage tanks

Cargo Pipeline

Metering + Control

Piping system (venting, valves,
flow measuring devices, flexible
connection)

Refueling station
CH2 loading station

m Storage area for hydrogen
infrastructure components
Firefighting station

m Refueling services
Loading services
Inspection & Monitoring for HSC
activities

Control of third party interference

u Land use planning
Traffic Management
Inter-terminal Protocol
Gate operation procedure
Emergency response procedure
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v' Portas Green Hydrogen Trade Facilitator N
v' Portas Infrastructure Provider for HSC Activities oo row o r

. . ope A ystem
v' Ports as Logistics Facilitator o Failure/

8 Equipment Navigational

- Darnage Channel
absucon ’ ockas e
Blockage

Risks associated with
Storage and =

Distribution Loss of

(T Port Operation Hinterland
Loading & Bunkering % Disruption Risks 14 Activities

Comprehensive risks assessment is mandatory to
identify potential hazards and risks control measures Activity ) (Multi Terminals) Disruption
such hazardous zone design and infrastructure Risk assocated with

usage of fuel cell

placement (Hansen, 2023) equipment

Risk Associated
placing refuelling  § 4 Incompatible
. stations i
Hinterland Material
nterface issues ’ Reaction
with concurrent o jonal l Business
inter Terminal SIELE] L Disruption
Navigation Inadequate Operational i
. - ) | Environmental
Channel Operation, R i Mishap | Damage
Maintenance, & |
Emergency Response - Reputational
Procedure - FI,mpact

Financial Loss

Lack of Skilled
Human Resources
and Supervision

Terminal

Operation Vi Hydrogen
Terminal

Hansen, O. R. (2020). Hydrogen infrastruc ture—Efficient risk assessment and design o ptimization approach to e nsure safe and practical solutions. Process Safety and Environme ntal Protection, 143, 164-1786. https://doi.org/10.1016/.psep.2020.06.028




Decarbonisation

v' Portas Regional Decarbonisation Enabler

Port own
equipment

Port BHyd;ogen
existing unkering
condition

Hydrogen
Fueling
Station

Connecting Asia Pacific ports in a changing world

Hydrogen- fuelled cell equipment
(trucks/forklift)

Hydrogen- powered vessel (pilotage &
towing operations)

Method: Ship to Ship, Truckto Ship, Port
to Ship

Potential customer: tugs, cruise, ferries,
aquaculture vessel, offshore support
vessel, etc.

Hydrogen-fuelled vehicles
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Stakeholder Management

Connecting Asia Pacific ports in a changing world

Involve/Engage Partner
Port
LOCal
Government Hydrogen
Producers

Companies

Shipping
. . i Terminal
U Stakeholder Engagement: Foster strong relationships Operators
with diverse stakeholders (Chen et al, 2023). Techr]ology
1 Public Engagement: Prioritize public trust by involving Providers Labour i
Union Environmental

the'communlty in decision-making procesges. S
U Policy Advocacy: Collaborate with policymakers to leEie
create a supportive regulatory environment for hydrogen
projects.
U Regional Collaboration: Partner with neighbouring ports
to share knowledge, resources, and best practices. cor;onil?:\ity
O Effective Communication: Build trust and transparency
through open communication, addressing concerns and
promoting social acceptance.

Inform

L
ow Influence

Reference: Chen, P., Fan, H., Enshaei, H., Zhang, W., Shi, W.,Abdussamie, N., Miwa, T., Qu, Z., & Yang, Z. (2023). A review on ports’ readinessto facilitate
international hydrogen trade. Inte mational Joumal of Hydrogen Energy, 48(46), 1735+17369. https://doi.org/10.1016/j.ijhydene.2023.01.220
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Conclusion and Future Research

Connecting Asia Pacific ports in a changing world
Conclusion:
O Ports can effectively navigate the hydrogen economy by focusing on infrastructure planning, operation
management, technological innovation, and stakeholder engagement.

0 Robust decision-making tools are essential for success in this dynamic environment.

Future Research:

0 To develop a Decision Support Tool (DST) to assist ports in scenario planning for infrastructure and risk
assessment.

O Tointegrate DST with port master planning for a comprehensive approach to hydrogen economy participation.




Acknowledgement

4 UNIVERSITYof TASMANIA ———————

< e —
© AMC=
Ta S Por.t S ———— Australian Maritime College

If you are interested to participate in this study,
please contact:
Vivi: ' Ingsi




