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Dealing with Uncertainty in Future Power Distribution Grids Karlstuhe Insitute of Technology

® Energy System in Transition
® Bidirectional Power Supply
® Possible Consequences

® Overloading and Congestion
Problems!
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Motivation ,&‘(IT

Dealing with Uncertainty in Future Power Distribution Grids Karlstuhe Insitute of Technology

] Energy System in Transition ® Resilience based on Fl@lelllty
m Bidirectional Power Supply ® Utilization of Distributed Energy

® Possible Consequences Resour_c_e > (DERS). -
® Probabilistic Planning and Decision-

® Overloading and Congestion Making
Problems!
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Transmission Grid\

Transmission System Operator (TSO)

® Transformation of Europe's power system
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C1: DERs Integration with joint Uncertainty
C2: Considering Uncertainty in RL for Power Grids
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Cl: DERs Integration with joint Uncertainty ﬂ(“.
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® Uncertainty Formulation of single and joint DERsS
® Bayesian Statistics
® Forecast Catch-Up Effects of DERs

00:00 0300 0600 09:00 1200 1500 1500 2100 0000 Battery Storage Heat Pump
Time/h
® Probability distribution of the arrival times @
at home and work for electric vehicles Thermal and
Charging Station Electrical Load
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C2: Considering Uncertainty in RL for Power Grids '-\\J(IT

® Reinforcement Learning
® Energy Flexibility increases Resiliency
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C2: Considering Uncertainty in RL for Power Grids ﬂ(IT

® Reinforcement Learning
® Energy Flexibility increases Resiliency
® Using Distributed, Decentralized RLs Instead of Centralized
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C2: Considering Uncertainty in RL for Power Grids

® Reinforcement Learning

® Energy Flexibility increases Resiliency
® Using Distributed, Decentralized RLs Instead of Centralized

@ Safety RL
® Include C1 into RL
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Goal

Automation in Energy Systems using Al
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® Energy System Data
® Application of GANs
® Reinforcement Learning

® How can we control DERS in
energy systems?

® Multi-Agent Reinforcement
Learning

® Safe and Resilience via Shielding

® Forecast Catch-Up considered
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Thank you very much for your attention! ﬂ(".
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