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Tab.1 Harmonic voltage ratios under
abnormal operation mode
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Tab.2 Simulated correctness
ratio of fault diagnosis
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Immune algorithm in rotating rectifier fault diagnosis of brushless generator
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Abstract: In brushless excitation system of large generator,the rotating rectifier,which is under
powerful centrifugal force and electromagnetic action,has higher incidence rate. Its fault signal
waveform can be extracted from the harmonic voltage induced in the stator excitation windings of AC
exciters by the harmonic magnetic flux produced by the fault current in its armature when the
rotating rectifier is under any abnormal operating mode. The fault signal is expanded in Fourier
series,and its characteristic values are encoded and then dealt with by the negative - selection
algorithm of artificial immune system, the fault diagnosis for the rotating rectifier is thus completed.
With this method,the short - circuit fault and open - circuit fault of the rotating rectifier have been
diagnosed successfully for a 15 kW generator with brushless excitation system. The simulation result
shows that,the fault diagnosis method for brushless excitation system of large synchronous generators
based on the combination of the negative-selection immune algorithm and the Fourier series algorithm
has higher correctness ratio of over 95 %.

Key words: artificial immune system; negative-selection algorithm; rotating rectifier; fault diagnosis
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