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Background
Maintaining the stability of power grid frequency is critical for reliable electricity delivery.

Traditional modeling of power system dynamics often relies on known physics-based

differential equations. However, modern grids are becoming increasingly complex and

nonlinear, making it difficult to obtain accurate analytical models.

Recent advances in data-driven techniques—spanning symbolic regression, machine

learning, and probabilistic inference—offer powerful alternatives to traditional physics-

based modeling. These methods can identify governing equations directly from time-series

data without requiring a complete understanding of the underlying physical processes.

Idea
This project aims to explore and compare modern symbolic regression and machine

learning-based techniques for identifying and estimating the dynamic behavior of power

grid frequency. The focus will be on using real-world or simulated power grid frequency

data to uncover interpretable, representations of system dynamics.

Task
➢ Implementing symbolic regression techniques to extract differential equations from

frequency time-series data. [1, 2]

➢ Applying machine learning models to support modelling of unknow parameters [3]

➢ Benchmarking performance of different approaches in terms of accuracy, robustness

to noise, and generalization to new power grid frequency data.
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