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Context of the research 

Insulated-Gate Bipolar Transistors (IGBTs) are critical components in power module converters used 

across a wide range of industrial applications, including electric vehicles and wind turbines. The European 

Project Safer and More Reliable WBG/UWBG-Based MVDC Power Converters (SAFEPOWER, 

https://www.safepowerproject.eu/) aims to enhance their efficiency, thermal performance, and reliability. 

Within this project, the present thesis addresses the challenge of degradation assessment of IGBTs. 

Accurate degradation assessment enables proactive maintenance, which minimizes unplanned downtime, 

optimizes system utilization, and improves overall reliability, safety, and cost-effectiveness. Leveraging 

recent advancements in Artificial Intelligence (AI), data-driven models have emerged as powerful tools for 

assessing degradation in industrial components. However, training robust and generalizable AI models 

requires massive and diverse historical datasets, which are often unavailable in real industrial scenarios. To 

overcome this limitation, Generative Artificial Intelligence (GenAI) offers a promising approach by 

producing synthetic yet realistic data that can complement scarce experimental datasets, thereby improving 

the reliability and applicability of AI-based degradation assessment. 

Objective of the research 

This research aims to develop a method for degradation assessment of IGBTs based on GenAI. The thesis 

project consists of the following steps: 

•  Literature reviews on degradation assessment methods of IGBTs and GenAI methods; 

• Development of the method; 

• Implementation of the method in Python; 

• Application and validation of the methodology on case studies based on experimental datasets 

collected by project partners. 

 

The thesis work will be performed within the SAFEPOWER project funded by the European Union under 

the Horizon Programme. During the thesis work, periodic meetings with the project partners will be 

organized to discuss the work progress.  
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