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Introduction

IEA, Global hydrogen demand by sector in the Net Zero Scenario, 2020-2030, IEA, Paris https://www.iea.org/data-and-statistics/charts/global-hydrogen-demand-by-sector-in-the-net-zero-scenario-
2020-2030

• IEA 2050 forecast of 530 MT/annum of hydrogen for fuels
• Requires 2,200 GW of electrolysis if to be green.  3,500 GW 

renewable energy to support
• Global installed electricity production 7,500 GW

• Many countries don’t have sufficient year-round renewable 
energy resources

• Different methods to transport hydrogen, different advantages  
and risks

• Require export/import of hydrogen through ports to support 
global energy demand – range of factors to consider
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Glossary
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Vessel
A tank or other 
container used to 
hold product

Carrier
Chemical that 
contains hydrogen. 
May or may not be 
used directly to 
produce power

Ship
Floating tank/vessel, 
used to transport a 
hydrogen carrier, 
between ports 
around the world

Selection of Hydrogen Carrier – Examples

Liquid hydrogen

• Cryogenic <-253C

• Short pipeline 
distance

• Low density – large 
tanks and ships

• Relatively small 
exclusion zones 
required

• Already in hydrogen 
form at delivery

• Pilot stage only
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Ammonia

• Cold (<-33C)

• Medium distance 
pipeline

• Small ships for same 
mass of hydrogen

• Highly toxic –
terrestrial and 
aquatic – large 
exclusion zones. 

• Development 
needed to use as 
energy source

• Already operating at 
global scale

Liquid Organic 
Hydrogen Carriers 
(LOHC)

• Liquid at 
atmospheric 
temperature and 
pressure

• Utilise existing 
petrol/diesel/crude 
ships and tanks, 
safety

• Some can be used 
for energy, others 
need to separate 
hydrogen

• May produce CO2

eLNG

• Similar to existing 
LNG, but produced 
synthetically

• May use biowaste 
source of carbon

• Existing 
infrastructure for 
transport and use as 
power source

• Produces CO2
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Port Site Considerations

• Hydrogen carrier selection
• Distance from production 

facility to export berth
• Availability of port land for 

production facility
• Safety and Risk –

surrounding community 
and industry

• S&R – port operations
• Future demand and ship 

size

• Non-S&R impacts to the 
surrounding environment and 
communities

• Re-use of existing facilities

• Material Offload Facility 
(MOF)

• Water availability

• Power infrastructure

• Proximity to Renewable 
Energy Zones (REZ)

• Minimise CAPEX/OPEX

this is the footer 6

https://imodco.com/new-energies/
https://www.orwelloffshore.com/products/cbm/#pid=8
https://maritime-executive.com/article/largest-fsru-goes-to-hong-kong-s-first-lng-import-terminal

Offshore options – MBM, SPM, TLU, FSO, FPSO, Offshore jetty, 
iQuay etc.
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Distance between Production Facility and Export Berth
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Carrier Distance Limitation Mitigation
Liquid Hydrogen 0.5-1 km Heat leakage Increase insulation
LNG 1.5-2 km Heat leakage Increase insulation
Ammonia Approx. 6 km Heat leakage Increase insulation
Ammonia >6 km Ship re-liquefaction 

plant
Slower loading as ship 
reliquefies product

LOHC > 6 km Loading control, 
flushing lines

Availability of port land

• Hydrogen production

• Carrier production

• Switchgear
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• Laydown area for construction

• NPI - export pipelines, roads, etc.

• Desalination

• Renewable energy production
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Safety and Risk – Heat Radiation

• Once product is burning

• Different products burn in different ways

- E.g. hydrogen may not be as dangerous as 
petrol
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https://hydrogen.wsu.edu/2017/03/17/so-just-how-dangerous-is-hydrogen-fuel/
NSW Department of Planning, Hazardous Industry Planning Advisory Paper No 6 Hazard Analysis, 2011

Safety and Risk – Gas Exposure and Explosion Overpressure

• Ammonia usually limiting factor

- WA guidance interpreted as 1.5-2 km 
from sensitive receptors for ammonia
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NSW Department of Planning, Hazardous Industry Planning Advisory Paper No 6 Hazard Analysis, 2011
Committee on Acute Exposure Guideline Levels, Committee on Toxicology, National Research Council, Acute Exposure Guideline Levels for Selected Airborne Chemicals: Volume 6, 2007

9

10



23/09/2022

6

Safety and Risk – Examples

• Concept level use screening values

• Quantitative Risk Analysis later in design

- e.g. – 750 MW H2/340 ktpa NH3

• Ammonia (AEGL3, 60mins) is 
approximately 400 m

• Heat and explosion can be kept within site 
boundaries
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WA EPA, Guidance for the Assessment of Environmental Factors, Separation Distances between Industrial and Sensitive Land Uses, 2005

Future demand and ship size
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IEA, Global Hydrogen Review 2021, https://iea.blob.core.windows.net/assets/5bd46d7b-906a-4429-abda-e9c507a62341/GlobalHydrogenReview2021.pdf
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Future demand and ship size
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Conclusion

• Many factors need to be considered when undertaking site selection for hydrogen

• Still in its infancy and the market still to determine preferred options

• Each project will have specific limitations and drivers from producer, port and importer perspective
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Questions?
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DISCLAIMER
This presentation has been prepared by a representative of Advisian.
The presentation contains the professional and personal opinions of the presenter, 
which are given in good faith. As such, opinions presented herein may not always 
necessarily reflect the position of Advisian as a whole, its officers or executive.
Any forward-looking statements included in this presentation will involve subjective 
judgment and analysis and are subject to uncertainties, risks and contingencies—
many of which are outside the control of, and may be unknown to, Advisian.  
Advisian and all associated entities and representatives make no representation or 
warranty as to the accuracy, reliability or completeness of information in this 
document and do not take responsibility for updating any information or correcting 
any error or omission that may become apparent after this document has been 
issued.
To the extent permitted by law, Advisian and its officers, employees, related bodies 
and agents disclaim all liability—direct, indirect or consequential (and whether or not 
arising out of the negligence, default or lack of care of Advisian and/or any of its 
agents)—for any loss or damage suffered by a recipient or other persons arising out 
of, or in connection with, any use or reliance on this presentation or information.

PRIVACY NOTICE
Advisian is subject to various privacy laws. Advisian’s Privacy Notice is included in this 
document. Additionally, information on how personal data provided by your 
organisation to Advisian is processed can be found at https://www.advisian.com/en-
us/who-we-are/privacy-policy.
The information you provide as part of Advisian’s business relationship with you will 
be used by or on behalf of Advisian and its affiliated companies and subsidiaries as 
part of the Worley Group (Group):
• To carry out due diligence on you and/or your company as a prospective 

counterparty to Advisian. This includes assessing financial standing, HSSE profile, 
technical and quality standards, and corruption/money laundering risk.

• If necessary, to enter into or perform our contract with you.
• To manage our services.
Advisian consults private risk intelligence databases and publicly available sources of 
information, such as sanction lists, on an ongoing basis in order to comply with its 
internal anti-money laundering, and bribery and corruption prevention processes, 
and to prevent, detect or investigate dishonesty, malpractice or seriously improper 
conduct.
If you choose to provide Advisian with personal information on directors, officers, 
employees and/or owners of your company or any third party's personal information 
(such as name, email or phone number), you represent that you have the relevant 
person’s permission to do so.
We may share your information:
• With our third party service providers who perform business operations on our 

behalf.
• As part of a sale of a Group subsidiary or brand to another company.
• To protect and defend Advisian.
• When required by law and/or government authorities.

Given the global nature of Advisian and the Group’s business, personal information 
may be transferred internationally for these purposes (but remains protected by the 
Group’s Privacy Policy).
We retain your information:
• Only as long as is necessary for the purpose for which we obtained it and any 

other permitted linked purposes (for example, where relevant to the defense of a 
claim against us). So, if information is used for two purposes, we will retain it 
until the purpose with the latest period expires; but we will stop using it for the 
purpose with a shorter period once that period expires.

• In relation to your information used to perform any contractual obligation with 
you, we may retain that data whilst the contract remains in force plus seven (7) 
years to deal with any queries or claims thereafter.

• In relation to any information where we reasonably believe it will be necessary to 
defend or prosecute or make a claim against you, us or a third party, we may 
retain that data for as long as that claim could be pursued.

Our retention periods are based on business needs and your information that is no 
longer needed is either irreversibly anonymised (and the anonymised information 
may be retained) or securely destroyed.
If you do not wish to provide your personal information to us, we may not be able to 
proceed with a business relationship with you.
For further information on how your personal information is processed, please visit 
our website at www.advisian.com for further details on the Group’s Privacy Policy.

advisian.com
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