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Abstract  
Over the past decades, electric power systems have experienced major changes driven by the liberalization of 

energy markets and the rise of renewable energy. While market liberalization increases focus on optimal 

utilization of generation and transmission assets, the variability of renewable energy generation leads to higher 

uncertainty in system operation. Put together, the electric grid today presents a fascinating, real-life challenge for 

risk modelling and stochastic optimization. In this talk, I will first discuss the optimal power flow (OPF) problem 

and our work on developing chance-constrained OPF formulations that are tractable for large-scale instances.  

To achieve tractability, our chance-constrained OPF formulations restrict the real-time control actions to affine 

control policies. Motivated by the wish to discover more optimal control policies, we investigated the use of 

machine learning to efficiently obtain optimal solutions directly from the input parameters. However, existing 

learning methods often perform poorly in settings with hard feasibility constraints, which are important for secure 

power system operation. This prompted us to develop a new approach based on the discovery of active sets, 

which I will present in the second part of the talk. 
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