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Abstract:

Power quality refers to the characteristics of the electrical power supply that affect the performance, reliability, and
safety of electrical equipment. With the growing demand for reliable and efficient power supply, power quality has
become an important area of research and development. The detection and classification of power quality disturbances
through discrete wavelet transform (DWT) and machine learning is a promising approach that can improve the
accuracy and efficiency of power quality analysis. DWT is a powerful signal processing technique that can decompose
complex signals into different frequency bands, allowing for the identification of various types of power quality
disturbances, such as voltage sags, swells, and interruptions. Supervised machine learning algorithms such as
Decision Tree, SVM, KNN and Adaboost, can then be used to classify these disturbances based on their features
extracted from the DWT coefficients. This paper detects and classify PQD’s using DWT and machine learning and
discusses the advantages and limitations of this approach. It also provides insights into the future research directions in
this area, such as the development of more sophisticated machine learning models and the integration of real-time
monitoring and control systems. Overall, this paper highlights the potential of using DWT and machine learning for
power quality analysis and its relevance to the development of smart grid technologies.
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I. Introduction

Power quality disturbances refer to any deviation from the normal electrical characteristics of the
power supply that can affect the performance, reliability, and safety of electrical equipment. These
disturbances can occur due to a variety of factors including equipment failure, environmental
conditions, and electrical noise [1]. There are several types of power quality disturbances, including:
Voltage sags or dips: These occur when the voltage drops below normal levels for a short period.
They can be caused by faults on the power grid or sudden changes in power demand [2]. Voltage
swells or surges: These are the opposite of voltage sags and occur when the voltage rises above
normal levels for a short period. They can be caused by lightning strikes, switching operations, or
sudden changes in power demand. Harmonic distortion: This occurs when non-linear loads (such
as computers and electronic equipment) draw current in short bursts, causing the waveform of the
current to become distorted. This can lead to overheating and premature failure of equipment.
Transient voltage: This refers to short-term voltage spikes or dips that can damage sensitive
electronic equipment. Transients can be caused by lightning strikes, switching operations, or other
sources of electrical noise. Frequency variations: These occur when the frequency of the power
supply deviates from its normal value of 50 or 60 Hz. This can be caused by changes in power
demand or by faults on the power grid. Voltage unbalance: This occurs when the three phases of a
three-phase power supply are not evenly balanced, leading to uneven voltage levels across
different phases. This can cause overheating and premature failure of equipment. Power quality
disturbances can have a significant impact on the performance and reliability of electrical
equipment. For example, voltage sags and dips can cause sensitive electronic equipment to
malfunction or shut down, while harmonic distortion can cause overheating and premature failure of
equipment. Therefore, it is important to monitor power quality and take steps to mitigate the effects
of power quality disturbances, such as using voltage regulators, surge protectors, and harmonic
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various techniques have been developed to detect and analyse these disturbances [3]. This
literature review focuses on the recent research in the area of detection of power quality
disturbances, including the various techniques and approaches that have been proposed. Signal
processing techniques such as Fourier analysis, wavelet analysis, and empirical mode
decomposition (EMD) have been widely used for power quality disturbance detection [4]. Fourier
analysis can be used to decompose a complex signal into its frequency components, allowing for
the identification of harmonic disturbances. Wavelet analysis can decompose a signal into different
frequency bands, allowing for the detection of various types of disturbances such as voltage sags,
swells, and transients. EMD is a signal processing technique that can be used to decompose a
signal into its intrinsic mode functions (IMFs), which can be used to identify various types of power
quality disturbances. Machine learning techniques such as artificial neural networks (ANN), support
vector machines (SVM) [5], and random forests have also been widely used for power quality
disturbance detection. These techniques can analyse power quality data and identify different types
of disturbances based on their features extracted from the data. Several studies have demonstrated
the effectiveness of machine learning techniques in detecting and classifying power quality
disturbances, particularly when combined with signal processing techniques such as wavelet
analysis and EMD. Recent research has also explored the use of deep learning techniques such as
convolutional neural networks (CNN) [6] and long short-term memory (LSTM) [7] networks for
power quality disturbance detection. These techniques can automatically extract features from raw
data and learn complex patterns, making them well-suited for analysing power quality data. Several
studies have demonstrated the effectiveness of deep learning techniques for power quality
disturbance detection and classification.

https://ieeexplore.ieee.org/document/10170211

Detection and Classification of Changes in Voltage Magnitude During Various Power Quality Disturbances | IEEE Conference Publi...

2/5



7/12/24, 9:49 PM Detection and Classification of Changes in Voltage Magnitude During Various Power Quality Disturbances | IEEE Conference Publi...

Authors v
Figures v
References v
Citations v
Keywords v
Metrics v

More Like This

Brushless DC Motor Fault Classification Using Support Vector Machine Algorithm with Discrete Wavelet Transform Feature Extraction
2023 9th International Conference on Control, Automation and Robotics (ICCAR)
Published: 2023

Epileptic seizure detection using discrete wavelet transform based support vector machine

2017 International Conference on Communication and Signal Processing (ICCSP)
Published: 2017

Show More

https://ieeexplore.ieee.org/document/10170211 3/5



7/12/24, 9:49 PM

CHANGE PAYMENT OPTIONS

USERNAME/PASSWORD VIEW PURCHASED

DOCUMENTS

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting [ | Sitemap

|EEE Privacy Policy

IEEE Account

» Change Username/Password
» Update Address

Purchase Details

» Payment Options
» Order History
» View Purchased Documents

Profile Information

» Communications Preferences
» Profession and Education

https://ieeexplore.ieee.org/document/10170211

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

US & CANADA: +1 800
678 4333

WORLDWIDE: +1 732
981 0060

CONTACT & SUPPORT

f

in

Detection and Classification of Changes in Voltage Magnitude During Various Power Quality Disturbances | IEEE Conference Publi...

4/5



7/12/24, 9:49 PM Detection and Classification of Changes in Voltage Magnitude During Various Power Quality Disturbances | IEEE Conference Publi...

» Technical Interests
Need Help?

»US & Canada: +1 800 678 4333
» Worldwide: +1 732 981 0060
» Contact & Support

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | Sitemap | Privacy & Opting Out of Cookies

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2024 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

https://ieeexplore.ieee.org/document/10170211 5/5



