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Abstract: Distribution Networks provide the final tier in the transfer of electricity from generators to the end
consumers. In recent years, smart controllable devices, residential generator/storage devices and distribution grid
meters have expanded the availability of sensor data in distribution networks that can be used for different
learning/estimation problems. Such problems include topology identification, line impedance and load statistics
estimation, phase identification and others. For a range of realistic operating conditions, including ones with
partial observability, we develop learning algorithms by merging tools from statistical machine learning with
physical laws related to static and dynamic operation in power grids. Use of statistical methods produces provably
consistent estimation in the large sample regime, but also enables us to give robust guarantees on the performance
in the finite-sample and noisy regimes. Additionally, I will discuss how statistical machine learning can work in
conjunction with newer neural network based methods for estimation in other related cyber-physical networks
such as gas systems, sensors and smart buildings.
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