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ABSTRACT

The objective of this thesis is to analyse the hydrogen pathway and the utilisation of
hydrogen as fuel for the transport sector in Iceland and to analyse a scenario where
hydrogen provides a total share of the transport energy consumed by vehicles in
Iceland in the near future. A complete fuel pathway analysis is referred to as ‘well-to-
wheel’ (WTW) analysis in the transport sector. A WTW analysis of hydrogen pathways
covers all stages of the supply chain, from energy feedstock recovery to energy
delivered at the vehicle wheels.

In this study, first a WTW approach was applied to evaluate the energetic and
environmental impact of introducing hydrogen in the transport sector both in terms of
primary energy demand and GHG emissions, under relevant conditions for the Icelandic
energy system assumed in 2030. In order to combine uncertainties in the pathway and
arrive at a plausible range of variation for the total pathway, a Monte Carlo approach

was used.

Then by using the hydrogen pathway analysis and vehicle forecast, based on the future
scenario that all vehicles in Iceland are driven by hydrogen, the primary energy required
to produce the required hydrogen for the transport sector and the associated GHG

emission was evaluated.

UTDRATTUR

Markmi® pessa verkefnis er ad rannsaka vetniskedjuna & Islandi og nytingu vetnis sem
eldsneyti fyrir 6kutaeki, ut fra peirri forsendu ad vetni verdi notad til ad knyja allan
bilaflota Islands i nanustu framtid. Rannsékn & heildar eldsneytiskedjunni er jafnan
nefnd audlindtil-bils (well-to-wheel) rannsékn i samgdngugeiranum. Audlind-til-bils
rannsokn & vetniskedjunni neer yfir 6l stig framleidslukedjunnar, pad er fra audlind til

orkunnar sem fer i ad knyja bilinn.

| pessari rannsokn var fyrst notast vid audlind-til-bils adferdina vid ad meta orku og



umhverfisahrif tengt pvi ad nota vetni til ad knyja d6kutaeki, baedi hvad vardar frumorku
sem parf og losun grédurhisalofttegunda, midad vid dsetladar adstaedur & islandi arid
2030. Til ad sameina Ovissu i kedjunni og meta heildar 6vissu, var Monte Carlo adferdin
notud.

Med pvi ad nota greininguna a vetniskedjunni og spa fyrir um fjdlda dkuteekja a islandi
arid 2030, ut fra peirri framtidarsyn ad 6l 6kuteeki verdi knuin vetni, var aaetlad pad
magn af frumorku sem parf til ad bua til vetnid fyrir 61l dkutaekin og hvad pessu 6llu fylgi
mikil losun grédurhusalofttegunda.



