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Abstract:

In order to address issues related to power quality disturbances, it is necessary to accurately identify
type of disturbance. To achieve this, three distinct stages including signal decomposition and analysis,
feature selection, and appropriate classification need to be designed. In this paper, a comprehensive set
of power quality disturbances has been extracted. An intelligent proposed framework for the correct
identification and classification of various power quality disturbances is presented. Signals related to
power quality disturbances have been examined separately and in combination. To extract features, a
combination of time-frequency wavelet transforms and intrinsic mode decomposition has been
utilized. Using this combination and statistical parameters, a 28-length feature vector has been extract.
For classification, LSTM neural networks have been employed. Results obtained after training and
evaluating the neural network demonstrate the high accuracy of the model.
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Table 2: Features extracted from power quality signals
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Figure (1): Using wavelet transform at 2 levels
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Figure (2): The proposed method for feature extraction
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Figure (3): Extracted feature vector for classification with neural network
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Figure (4): General structure of LSTM artificial neural network
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Table (3): Simulation results of LSTM neural network for classifying power disturbances in different states
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Figure (4): Confusion matrix for the 11th state
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