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Abstract

Digital twin technology involves creating a virtual prototype of a physical system that is defined
by interconnected, complex functioning group of entities. In the context of fuel cell systems such
as solid oxide fuel/electrolyser cells (SOFCs), digital twins are utilised to create virtual copies in
order to design, test, validate, monitor, and control the functions of components as well as the
entire system itself. Monitoring of the multi-physics field states resulting from interplaying heat,
mass, and electrical transport within the SOFC system is not only a daunting task but also very
time consuming and expensive. Together with appropriate control strategies, this technology
integrates data-driven approaches with physical models to enhance the design, control, and
operation of complex systems like SOFCs. By combining physical knowledge with simulation
techniques, digital twins facilitate performance prediction, lifetime estimation, fault diagnosis, and
optimisation in fuel cell technologies. In this presentation a representative digital twin of a small
residential SOFC system will be introduced.
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