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An Evaluation Method for Insulation State of Large Generator Stator Bar
Based on Support Vector Machine with Hybrid Kernel Function
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Abstract: A method using a support vector machine algorithm with hybrid kernel function is
proposed to solve the problem that it is difficult to evaluate the insulation status of stator bars of
large-capacity generators. The method bases on a multi-factor aging test platform to obtain non-
destructive characteristic parameters such as absorption ratio, dielectric loss, and dielectric loss
increment at different periods that can characterize the insulation aging state of a stator bar.
Pearson correlation coefficient is calculated to further verify the significant correlation between
the above non-destructive parameters and the residual breakdown field strength. Then the
support vector machine algorithm with hybrid kernel function is used to establish the mapping
relationship between the non-destructive characteristic parameters of the stator bar and the
residual breakdown field strength and to predict the residual breakdown field strength of the
stator bar. Finally, the main insulation state of the generator stator is evaluated by the analytic

hierarchy process and prediction results based on the support vector machine algorithm.
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Numerical simulation results and a comparison with the traditional single-kernel function support

vector machine algorithm show that the algorithm based on the proposed support vector machine

and the analytic hierarchy process makes up the shortcoming that the prediction results of the

single-core kernel function do not converge, and the recognition accuracy of breakdown field

strength reaches 97%. The method shows a strong state assessment ability.

Keywords: generator; stator bar; non-destructive parameters; support vector machine;

state evaluation
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