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Abstract. Probabilistic load flow analysis was promoted by Borkowska already in the early 1970s.
However, least squares techniques, which are not fully probabilistic, remain dominant when it comes to
power system state estimation. But there is an increasing awareness of the role of probabilities and
uncertainty in electrical power systems. This is due, in part, to the growing penetration of renewable
energy production, which is much less predictable than most traditional energy production
technologies. Fortunately, there has recently been much fundamental and algorithmic progress on
probabilistic graphical models as a way to decompose high-dimensional probability distributions. While
this work has largely taken place in fields such as artificial intelligence, information theory, machine
learning, signal processing, and statistics, these models are starting to be applied in and adapted to
power systems, including in state estimation. The working hypothesis explored in this talk is that the
transition from centralized to distributed energy management introduces additional uncertainties, and
can thus potentially benefit from the same or similar probabilistic techniques to those developed thus
far. Based on this hypothesis, we discuss challenges and opportunities related to distributed energy
management grounded in previous work on probabilistic graphical models, and in particular Bayesian
networks. Our main focus is on probabilistic state estimation and its potential role in distributed energy
management.
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