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Objective-based Al for Optimization and Control in Energy Systems
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Abstract: The decarbonization of energy systems has posed unprecedented challenges in system complexity and
operational uncertainty that render it imperative to exploit cutting-edge big data analytics and artificial intelligence
(Al) technologies to realize cost-effective, real-time, autonomous decision-making. Traditionally, Al models and
their downstream decision-making models are independent. The objective of Al is generally based on statistical
metrics while decision-making models usually aim at lower cost and higher reliability. An underlying assumption
here is that a more statistically accurate result generated by Al will guarantee more effective decision-making.
However, recent research shows different results. For example, the forecasting error might have an asymmetric
impact on the system operational cost. The clustering error may have a distributional influence on network
expansion decisions. Therefore, it is imperative to investigate and develop novel objective-based Al techniques by
fully considering the “objective” of the downstream applications in energy systems such as planning, operation,
and control, which will be introduced and discussed in this presentation.
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