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Abstract

The need to advance towards zero-emission energy systems goes along with the
need to build sector-integrated energy systems. We therefore present a geo-
graphically, temporally and technologically highly resolved linear optimisation
model of the European energy system to investigate promising pathways to a
cost-effective decarbonised future.

Our model is built using the energy system optimisation framework REMix
[1, 2] and consists of 70 nodes representing regions in Europe, more than 100 dif-
ferent types of energy sources and storage options. We consider electrification
of heating and transport as well as the production and import of hydrogen from
several regions as major options to link sectors. The objective is to minimise
system costs while meeting the hourly demand of all considered energy carri-
ers at all nodes through expansion and usage of energy conversion, storage and
transport options. The analysis particularly evaluates the future gas pipeline
infrastructure.

Our results indicate that the electrification of heat supply caters for most
demand of that sector in a cost-optimal decarbonised future. Significant cost re-
ductions can be achieved by using the flexibility that heat and hydrogen storage
can provide to the power system through sector integration. With the buildup
of electrolysis capacities throughout Europe combined with some overseas im-
ports, a hydrogen transmission network provides flexibility to the system and
leads to a significant decline of overall system costs compared to the sole use of
the electrical grid.
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