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Talk 3: A framework to Increase the Flexibility of Thermal Power Plants
Stephane Velut (Modelon)

The integration of renewable energy sources (RES) into existing energy systems is a
technically challenging task. Due to their intermittency and uncertainty, RES set
indeed higher requirements on the conventional power plants that were originally built
for steady operation but that now need to operate in a more dynamic way to stabilize
the grid. A successful integration of RES requires tools and methods to assess the
achievable performance of traditional plants, to improve their control system and finally
to simultaneously operate conventional and RES production units.

In this presentation, we will present Modelica-based solutions that were successfully
applied to address these challenges. Thermal Power Library was used to derive a
detailed model of a 500 MW thermal power plant and assess its storage capacity for
primary control. Optimica Compiler Toolkit and JModelica.org, platforms for simulation
and optimization of complex systems, served as framework in projects with European
energy suppliers to optimize the start-up of thermal power plants without affecting the
lifespan of critical components subject to high stress. Finally, dynamic optimization
methods were also derived and applied to solve the economic dispatch problem for
district heating systems and thereby preparing this sector to higher shares of
renewables. Typical constraints of any energy system such as constraints from the
production sites, the transmission network as well as from the customers could

successfully be handled while minimizing the overall system cost.
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