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OVERVIEW 
  

 Energy systems are rapidly decarbonizing to meet climate and clean energy targets. One such system is 
the power grid which supplies electricity to power everyday life. Integrating increasing quantities of 
renewable generation presents a challenge to how we operate power grids: power grids rely on fine control 
of generation resources. However, renewable resources are uncontrollable and intermittent, reducing 
decision-making timescales from hours to minutes. To maintain secure and reliable access to electricity, 
operational flexibility is needed throughout the system. This talk will explore integrated intelligent systems 
which adapt the existing grid to operate more flexibly and integrate new demand-side devices (rooftop 
solar, electric vehicles) to realize next generation grid operations. The first part of the talk will focus on 
increasing grid efficiency using topology optimization. The specialized use of physics-informed machine 
learning for fast and accurate decision making will be introduced. The second part of the talk will introduce 
an Energy as a Service platform which leverages distributed optimization to 
coordinate demand-side devices. These devices can be coordinated to provide 
grid services through new market frameworks. The talk will conclude with 
opportunities for integrated intelligent systems to ensure access to green, reliable, 
and affordable energy for all.  
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