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Abstract: Real-time power system monitoring is at heart an inference problem. In contrast to physical
model based inference methods, we present a “Learning-to-Infer” framework where a) Information from
the physical model is captured by the data generated with it, and b) powerful predictors are trained
offline for accurate online inference. We present case studies on two fundamentally hard problems in
power system monitoring, multi-line outage identification and voltage stability margin estimation, to
illustrate the power of the Learning-to-Infer method. The achievement of two key properties by the
method will be discussed: a) generalizability: the predictors achieve high performance on instances, not
only unseen in, but also not similar to the training set, and b) scalability: with a moderate increase of the
offline generated training data, the predictors achieve sustained high performance in larger systems.
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