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Project Description
To accelerate complex energy system simulations like

Optimal Power Flow (OPF), our research group develops
deep learning surrogate models. While models like Graph
Neural Networks and Transformers perform well on individual

Input: Complex Grid Topologies

grids, generalizing them across hundreds of different
topologies is difficult, even with transfer learning approaches.

In this Master Thesis, you will address this generalization
bottleneck through deep representation learning and
embedding classification. Your goal is to map complex
electrical grids into a structured latent/embedding space and

Clustering of grid topologies in the latent embedding space

discover a natural classification system for grid topologies.
Using this clustering, you will develop a generalized
surrogate model that significantly improves OPF predictions
across previously unseen networks.

Expectations
Representation Learning: Develop an encoder decoder architecture to map diverse electrical grids into a meaningful,
continuous embedding space.
Latent Classification: Apply clustering and unsupervised learning techniques to identify structural classes or
typologies of grids within the embeddings.
Surrogate Integration: Design a generalized surrogate model that uses these grid classifications to predict optimized
loads across varied topologies.
Evaluation: Benchmark the generalizability of your embedding-informed approach against baseline models.

Requirements
Deep Learning: Strong knowledge of neural networks (especially GNNs, LSTMs, Transformers) and frameworks.
Programming: Python skills for building robust ML pipelines and handling large datasets.
Grid: Prior knowledge of electrical grids and Optimal Power Flow is a great advantage.
Bonus: Experience with representation learning, clustering algorithms, and latent space analysis.

Application
Starting date is as soon as possible. Please provide a CV and current Transcript of Records when applying.
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