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Anotace

Tato vyzkumna zprava se zabyva vyvojem nové diagnostické metody pro detekci poruch
rotujicich usmérnovacli v bezkrouzkovych budicich systémech synchronnich generatora.
Navrzena metoda kombinuje algoritmus SINDy (Sparse Identification of Nonlinear Dynamics)
s tradi¢nimi statistickymi pfiznaky a technikami strojového uceni. Pro jednotlivé provozni stavy
jsou vytvoreny referencni modely zachycujici charakteristickou nelinearni dynamiku systému.
Diagnostické priznaky jsou extrahovany z méreného budiciho proudu a nasledné klasifikovany
pomoci pokrocilého algoritmu strojového uceni. Experimentalni validace potvrdila vysokou
ucinnost metody pfi rozliSovani mezi zdravym provozem a poruchovymi stavy usmérnovace.
Metoda byla navrZena s ohledem na implementaci vembedded systémech, coz umoznuje jeji
nasazeni pro real-time monitoring a prediktivni udrzbu.
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Nazev zpravy v anglickém jazyce / Report title
Validation of the Proposed Diagnostic Method Based on Simulation Results

Anotace v anglickém jazyce / Abstract

This research report presents the development of a novel diagnostic method for fault
detection in rotating rectifiers within brushless excitation systems of synchronous generators.
The proposed method combines the SINDy (Sparse Identification of Nonlinear Dynamics)
algorithm with traditional statistical features and machine learning techniques. Reference
models are created for individual operational states, capturing characteristic nonlinear system
dynamics. Diagnostic features are extracted from measured excitation current and
subsequently classified using advanced machine learning algorithms. Experimental validation
confirmed high effectiveness of the method in distinguishing between healthy operation and
rectifier fault states. The method was designed for embedded system implementation,
enabling deployment for real-time monitoring and predictive maintenance.

Klicova slova v anglickém jazyce / Keywords

Synchronous generator, brushless exciter, rotating rectifier, fault diagnosis, SINDy, nonlinear
dynamics, machine learning, predictive maintenance.
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