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On the potential of ammonia as fuel for shipping

Syfte: Att analysera forutsattningarna for ammoniak som
bransle for sjofarten

Varfor? Ammoniak ar ett flytande kolfritt bransle som kan
tillverkas fran fornyelsebara kéllor och anvandas i bransleceller _
eller féorbranningsmotorer e,

Produceras fran vatgas och kvéave -~

Hur? Kunskapssyntes inkluderandes t ex produktionsvagar,
Kostnader, sakerhets- och miljoaspekter samt jamforelse med
andra alternativ (multikriterieanalys och energisystem-
modellering med global kosthadsminimeringsmodell)
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Insikter om mojligheter och utmaningar:

Produceras framforallt fran naturgas idag -> betydande 6kning av
tillforlitlig fornybar produktion av ammoniak behovs!

Kraver storre plats ombord an flera andra branslen, men mindre an
vatgas, lattare att lagra/hantera an vatgas, hogre energidensitet

Fungerande bransleinfrastruktur och bunkringssystem viktigt men
Inga stora hinder, infrastruktur for ammoniak som godsel finns

Teknisk mognad: begransat antal motortester och inga resultat fran
tester for marina tillampningar men pa gang!

Pilotbransle kravs, lag verkningsgrad och utslappsproblematik men
kan forbattras -> fler studier av utslapp & effektivitet behovs

Branslepris: samma spann som vatgas forvantas
Sakerhetsaspekter centrala —att beakta vid design och hantering
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Ammoniak - ett bransle att tro pa?

For att na global minskning av GHG-utslapp framstar i var nv
energisystemmodellering vatgas pa lite langre sikt att vara ett mer
kostnadseffektivt alternativ an ammoniak for sjofart. Men...

Multikriterieanalys visar att ammoniak kan vara lika intressant
som vatgas och biobranslen.

Ammoniak kan 1 viss utstrackning vara ett intressant framtida
marint bransle, men manga fragor kvarstar att I16sa innan
storskalig introduktion.

Technology Readiness Level (TRL, 1-9) for ammoniakdrivha FCs
and ICEs: 4-5 (technology validated in lab and relevant
environment). FOr ammoniak 1 marina tillampningar finns nu
utvecklings och demonstrations projekt.
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Rapport: On the potential of ammonia as fuel for shipping - A synthesis of

knowledge. Lighthouse report. Lank:
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En farstudie utfard inom Trafikverkets branschprogram Hallbar
sjofart som drivs av Lighthouse
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Abstract: To reduce the climate impact of shipping, the introduction of alternative fuels is required.
There is a range of different marine fuel options butammonia, a potential zero carbon fuel, has recently
received a lot of attention. The purpose of this paper is to assess the prospects for ammonia as a future
fuel for the shipping sector in relation to other marine fuels. The assessment is based on a synthesis
of knowledge in combination with: (i) energy systems modeling including the cost-effectiveness
of ammonia as marine fuel in relation to other fuels for reaching global climate targets; and (ii) a
multi-criteria decision analysis (MCDA) approach ranking marine fuel options while considering
estimated fuel performance and the importance of criteria based on maritime stakeholder preferences.
In the long-term and to reach global GHG reduction, the energy systems modeled indicate that
the use of hydrogen represents a more cost-effective marine fuel opﬁon than ammonia. However,
in the MCDA covering more aspects, we find that ammonia may be almost as interesting for
shipping related stakeholders as hydrogen and various biomass-based fuels. Ammonia may to
some extent be an interesh'.ng future marine fuel opt‘ion, but many issues remain to be solved before
large-scale introduction.

Keywords: shipping; alternative fuels; ammonia; decarbonization; biofuels; greenhouse gas emission
targets; scenarios; multi-criteria decision making
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“Vatgas, ammoniak och batteridrift for framtidens sjofart” (inom Hallbar
sjofart, Trafikverket/Lighthouse): Analys av kolfria branslen inkl. ammoniak
fran systemperspektiv beaktandes teknisk och ekonomisk genomférbarhet,
sakerhet, miljomassig prestanda (leds av Selma Brynolf, Chalmers)
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