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Aim & Objectives of H2AMN

Increase knowledge on hydrogen-based
fuel pathways (hydrogen, ammonia,
and methanol) centered around ports in
the Nordic region.

— Assess techno-economic conditions for implementation of H2-
based fuel pathways

— Assess drivers and barriers for realizing these pathways incl.
public acceptance, policy gap analysis etc.

— Assess opportunities for innovative sector couplings and energy
systems integration

— Assess possibilities in of using existing underground rock caverns
for hydrogen and ammonia storage

— Outline ambitious pathways and strategies/quidelines for the
implementation of hydrogen-based value chains in ports in the
Nordics by 2030/2040.
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Five case studies in two countries
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Considered production pathways
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Large renewable feedstock potentials in Norrbotten
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Large H2 production potentials
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Large H2 production potentials

45

All “surplus” power to H2 + bio-H2
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Investments of more than 100

Shift from iron ore pellets to CO_-free sponge iron
| argest industrial investment ever in Sweden

talga

Extraction or rare earth metals
<LKAB

Extraction and refining of natural graphi
i and phosphorus

for production of anodes for lithi

New electric arc furnace and

) Stegra SSAB Rolling mill for fossil-free steel

New steel plant for p
5 Mton fossil-free

TR " ! 3-4 times capacity increase. A new railway network,
T [ 7 a new quay, cargo-adapted terminal areas and
= all-weather terminals.
uni Botniali
per BotnialinkHz2 - New H,-hub

Sren o> PORT = POWER  EARTH Pro.c!u.ction of fossil-free ammonia and
Methanol "GPITEA artificial fertilisers. Can cover the

complete Swedish demand
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Ref: Wendt M., Wallmark C (Eds). (2022).
Hydrogen, energy system and infrastructure in
Northern Scandinavia and Finland.
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Enough to fulfil the demand?
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Production potential (TWh/a)
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Major flows of hydrogen and derivatives 2050 (Mt of H,)
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Conclusions

— Large production potential of hydrogen and methanol in

the region.
e Biomass based hydrogen is currently overlooked.

—  With the predicted hydrogen demand, energy export from
the region is unlikely.

— Increased awareness of risks with foreign investments in

green molecules production needed.

e |mportant to consider in policy making.

e PTL in mid-Sweden is a recent example — Swedish majority
ownership required.

— Inajust transition, energy colonialism must be avoided.
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Thanks.

Joakim Lundgren, Project leader H2AMN
Professor, Deputy Director, CH2ESS
Div. of Energy Science, Lulea University of Technology
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