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Abstract:

In pursuit of solutions for a sustainable energy system, control engineering has
several key roles to play. It is generally recognized that an energy system that
includes substantial contributions from PV systems and wind farms, will have to
leverage synergy between different types of energy related infrastructure
(electricity, heating/cooling, gas, the water/energy nexus, transportation, etc.).
The synergy will be instrumented by storage and conversion technologies, but
orchestrated by advanced control systems that do not exist today. Furthermore,
usage of e.g. power and heat on the consumer side needs to be coordinated, also
through advanced control. Finally, the electricity system itself needs to be
instrumented with entirely new types of control, where especially the distribution
system is in need for new control architectures.

In this talk, we will present examples of current research at all three types of roles
for advanced control related to challenges for a sustainable energy system. This
talk will present some of the challenges for power distribution systems along with
some solutions. Further, results from our research on integrating power and heat
solutions will be presented. Finally, research on consumer side control challenges
will be presented with a case study for heat and power control of shopping malls.
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