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Ports are pivotal for sector coupling in the energy transition as they are centres of energy
use, import and export. Focused strategies around ports will provide the momentum for the

upscale of hydrogen.
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Depending on the port category, the existing infrastructures and locational possibilities the
P2X strategies need to be developed individually.
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Power fuel decisions will be based on their specific profile in an given port environment —
and also on the reusability of existing infrastructure.
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Capex cost and electricity price influence the price for P2X fuels (e.g. aton ammonia from
less then 250$/tNH3 up to 1200$/tNH3

Production cost green ammonia [USD/ty,] in 1.5 teoof/tyns is released by conventional production of ammonia = The price of brown
relation to electricity price ammonia is connected to the CO, price

The CO, price in Europe 2025 will be between 30€/ t.o, (DNV Energy Transition

_ Capex costs Outlook 2020) and 55€/t-5, (German tax system for private CO, emissions)
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Depending on role e.g. for ship fuels the lower volumetric energy density of new fuels such
as ammonia with a combination of larger tanks and more frequent bunkering stops

Energy densities of different maritime fuels
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Port internal strategies need to be accompanied by governmental stimulus and consistent
regulation.

European coordination for environmentally friendly
Stimulate P2X of port-connected activities in key ports incentives and fees for maritime through ports

Support the initial investments for hydrogen production

Facilitate a stakeholder dialogue between ports and the _
through electrolysis at ports

different stakeholders (maritime, industry, power) to gain
momentum

Funding research, development and innovation

L EEE————

Support fast development of new permitting procedures
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Thank you for your attention!

Claas F. Hulsen

Business Development Director
DNV Energy Systems

claas.huelsen@dnv.com
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A global and regional forecast to 2050
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9 Heading for hydrogen

The oil and gas industry’s
outlook for hydrogen,
from ambition to reality
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https://www.dnv.com/oilgas/hydrogen/heading-for-hydrogen.html
https://www.dnv.com/oilgas/download/hydrogen-as-an-energy-carrier.html
https://www.dnv.com/oilgas/download/hydrogen-decarbonizing-heat.html
https://www.dnv.com/publications/hydrogen-in-the-electricity-value-chain-141099
https://eto.dnv.com/2020
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