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An electric power network is a man-made system for delivering electrical
energy from producers to consumers. Due to high penetration of renewable resources such as solar
and wind, and to occurrence of wide-area disturbances such as Hokkaido in 2018, it was required to
explore new principle and methodology for operation of power networks. The purpose of this project
was to explore a data-centric approach to the operation of power networks, especially, based on
massive quantity of data collected with Phasor Measurement Units (PMUs). The novelty of this
project was to focus on the so-called Koopman Mode Analysis (KMA) that was a novel technique of
nonlinear time-series analysis and was guided by the rigor mathematical theory of nonlinear
dynamical systems. This project proposed novel methodology and tool for monitoring and control the
stability in synchronization of power networks based on KMA of PMU data and for learning the voltage

dynamics based on single-bus measurement.
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