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Abstract: 
 
 
How to size the major devices/components of the MMC with compromised costs and design 
margins, while fulfilling a specific reliability target is one of the challenges for Modular 
Multilevel Converters (MMCs). To cope with the challenge, a systematic reliability evaluation 
is a prerequisite. This PhD project firstly studies the system-level power loss model for all 
major components in MMCs. Then, the electro-thermal modelling of the MMC is 
investigated. Based on these two models, a mission profile-based lifetime prediction method 
is proposed for the MMC system. The outcomes serve as a first step for developing realistic 
reliability analysis and model-based design methods for full-scale MMCs in practical 
applications. All the research developments have been verified by simulations and 
experiments. The contributions have been presented in 5 journal and several conference 
papers. 
 
 
 


