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Hydrogen Vectors

« Compressed hydrogen « Compressed hydrogen e Liquid hydrogen via

via tube trailer via pipeline shipping
* Liquid hydrogen via tube < Ammonia via pipeline « Ammonia via shipping
trailer » Methanol via shipping
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Production costs and centralisation

» Cost of renewable eIectricity Hydrogen costs by production method
massive factor
» Highly variable A

* Trending down

 Supports centralised production

* Puts emphasis on lowering |
transport and distribution costs m = —
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Current Literature

Vector Comparison, IRENA (2022)

Project size (MtH,/yr)
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Solid lines are the base case. Pipelines

are attractive for short distances,
men ¢ [[qu1ld] hydrogen has a niche role and

A4 AL ammonia shipping is the most

attractive for most combinations

Dotted linos are for regions that have
an oxisting network that can be
== rapurposed to hydrogen, expanding
significantly the area where pipelines
are altractive
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Dashed lines represent a case where

innovation is sower and all the costs
are higher. In this instance, LOHC can
be attractive for smaller projects
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Component Breakdown, IEA (2023)

Liquefied hydrogen Ammonia
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@H, conversion to a higher-density carrier DEnergy consumption-H, conversion
OShipping DEnergy consumption-shipping
aStorage tanks BEnergy consumption-storage tanks
OReconversion to pure H, DEnergy consumption-reconversion to pure H,
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Qualitative Vector Comparison

e Current focus on low CAPEX,

proven technology such as tube »
trailers

* Pipelines and ammonia shipping 51
likely to be cost-effective options
once production has scaled s
sufficiently .

» Carriers such as LH2 and E
methanol may have niche roles ).
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Hydrogen Pathways
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Chile to Germany

o D S

o e
* o ‘/ e

eeeee

wood.



Example: Chile to Germany

demand

Hydrogen Pipeline to port of Liquefaction Shipping to
Production in San Antonio at San Bremerhaven
the Magallanes (3,000 km) Antonio (18,000 km)

Regasificaion

Pipeline to German
industry in the Ruhr
(300 km)



Summary

Hydrogen Pathways

» Many hydrogen vectors to choose
from

Tube trailer /
shipped

* Low regional renewable electricity
cost promotes centralisation of
hydrogen production

* Real projects likely to be multi- —
Ve Cto r = \ Tube trailer /
. . o . piped
- Savings and efficiencies may be NG

realised by considering the
combinations of vectors used

Port

ol Destination

Tube trailer / piped /
shipped
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All vectors picking up pace, including LH2
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MF Hydra

e LH2 fuel cells Offshore-energy.biz
* 300 passengers
« 80 cars
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