Fault-Tolerant & Robust Predictive Control for Three-Level
Converters and Data-Driven Modeling of SiC Power
Devices

Research Focus

e Active or passive fault-tolerant control of three-level converters, combining model
predictive control (MPC).

e« Robust control of power converters, focusing on model-free predictive control
supported by neural-network observers

e SiC power device modeling and loss analysis, leveraging double-pulse test (DPT)
measurements and neural-network training

Contact

¢ Tianxu Cao (tianxu.cao@tum.de)
Links

e https://ieeexplore.ieee.org/author/37088517370
Short Description

My research targets reliability and performance improvements in advanced power
electronics. | develop fault-tolerant and robust predictive control strategies for three-level
converter topologies, integrating data-driven fault diagnosis and neural-network-based
observers to enhance disturbance rejection and resilience under abnormal conditions. In
parallel, | build data-driven behavioral models for SiC power devices using DPT
measurements, enabling accurate characterization of switching behavior and loss
mechanisms for high-power applications.
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