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7. Conclusions
In this paper, a novel method to identify the root cause of three

power disturbances, i.e. capacitor energization, no-load transformer
energization, and motor starting, is proposed. The proposed method
first develops the template for each disturbance based on their char-
acteristics. Then, the developed templates are used to fit the dis-
turbances recorded at the substation. The root cause of the disturbance
is identified once the fitness is successful.

The proposed method has been verified by simulation studies and
lab experiments. The impact of practical issues, such as switching lo-
cations, energization capacities, switching instants and the measure-
ment noise has been studied. Finally, the performance of the proposed
method is evaluated using the field data. The results indicate that the
proposed method is robust and effective in practice.

The main contribution of this paper is to introduce a waveform-
template based method for the root cause identification of power dis-
turbances. The templates developed is not limited to three common
energizing events. The future research will develop templates for other
power quality disturbances.
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