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Abstract—This seminar will introduce the concepts of self-healing and intelligence in
power electronic systems for safety-critical, mission-critical, and resilient energy systems.
The talk will then focus on how diagnostic, prognostic, and reconfiguration methods are
applied to multi-level converter topologies that are characterized by inherent redundancy.
Modeling of the converters’ behavior under healthy, faulty, and reconfigured conditions will
be presented. Logic-based time-domain methods, data-driven machine learning methods,
along with necessary signal processing and switched control methods are introduced to
demonstrate how those and other methods contribute to intelligent power electronics.
Approaches to achieve self-healing and intelligence at the device-, converter-, and system-
level are introduced. Various application domains that would benefit from intelligent power
electronics are introduced. Those domains include electrified transportation, defense, grid
integration, manufacturing, autonomous systems, and others. Relevant curriculum and
research synergies will also be introduced.
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