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Abstract: Process Systems Engineering (PSE) provides a methodological scientific framework to arrive at realistic integrated solutions to complex
production and energy problems, by adopting a holistic, systems-based approach. In this seminar we will present recent advances in the PSE area for
the optimisation of complex energy and production systems. The first part will focus on the optimisation of power generation systems. Advanced
optimisation techniques that have been well studied by the PSE community are utilized to develop strategic offers in En Bloc cleared energy and
balancing market under high penetration of wind power production. Based on Stackelberg hypothesis, conventional power producers are considered
exercising their dominant position in an electricity pool with high penetration of wind power production. A novel bi-level optimization framework is used
to provide optimal offer strategies for the aforementioned producers in a jointly cleared energy and reserve pool settled through an hourly auction
process. The bi-level problem is recast into mathematical programming with equilibrium constraints (MPEC) which is then reformulated into an MILP.
The suggested modelling and optimisation framework provides optimal strategic offers and local marginal prices under different levels of wind
penetration and network line transmission capacities. Furthermore, the model provides information about how line capacities and network congestions
can be used for the benefit of the strategic producer and indicates that wind power production can be used as an instrument of market power
mitigation. In the second part of the seminar recent developments in the area of production scheduling and planning will be presented. New techniques
for the efficient reactive scheduling, the integration of control and scheduling in multi-product plants will be presented with emphasis on real-life
industrial problems from the food and consumer goods sector.
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