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PREFACE

All praise to Allah SWT, whose guidance has enabled me to complete
this book, which generally touches on the Power Quality (PQ) area
streamlined to the Neutral-to-Ground issue. The PQ area is one of the
important topics nationwide as well as in the global environment due
to the flourishing of the industrialisation sector and the current age of
Industrial Revolution 4.0. Issues related to PQ have arisen since the
early 1990s, when the proliferation of the usage of electronic devices
and equipment in humankind’s activity for their daily lives occurred.
The high sensitivity of such devices and equipment leads to high
demand for a resilient and clean electrical supply for electrical users.
The resilient and clean electrical supply is very difficult to quantify,
as there are many parameters that need to be considered in the
electrical environment. In an electrical system, voltage and current
play a very important role in ensuring the sustainable electricity
supply for electrical users. The characteristics of voltage and current
have been identified as important factors to ensure the sustainable
operation of highly sensitive electronic devices and equipment. The
study of these characteristics of electrical parameters related to the
electrical system performance has been clustered as the PQ area.

The PQ is one of the main concerns for various electrical
stakeholders for optimal operation in their businesses. The inability
to facilitate the electrical system with a required PQ can deter the



CHAPTER 1

Electrical Power System

INTRODUCTION

Power Quality (PQ) is one of the areas in power engineering studies
which focuses on problem-solving in power system issues related to
the electrical waveform (voltage and current) irregularity. Basically,
the PQ studies can generally be divided into three main areas:
monitoring, problem identification, and mitigation techniques. These
areas primarily concentrate on the process of solving the PQ issues
in the electrical system. The sequence of processes needs to start
with monitoring activity, followed by problem identification based
on the data acquired during the monitoring phase. The final part of
solving the PQ issues is to implement the mitigation technique after
the actual PQ problem has been identified. All of these processes
are equally important, as every process could facilitate systematic
and comprehensive problem-solving for PQ issues.

When discussing the PQ issues, one of the predominant topics
in this area is tackling them through Power Quality Disturbance
(PQD) identification. In general, PQD can be described as the voltage
and/or current waveform that leads to PQ issues in the electrical
system. There are various PQDs which have been identified to cause
problems in the electrical system. Excessive Neutral-to-Ground
Voltage (ENTGV) is one of the frequent PQDs experienced in local



ThiS book focuses on addressing power quality (PQ) issues through the
Excessive Neutral-to-Ground Voltage (ENTGV) source identification approach.
From a PQ perspective, there are various causes that lead to the occurrence of
ENTGV. The source of ENTGV can be identified or even localised with systematic
knowledge acquisition. The formulation of systematic knowledge acquisition in this
book is developed through the incorporation approach. of the data acquisition,
signal processing technique, and Artificial Intelligence (Al). This approach is one of
the common approaches which has been developed to tackle different PQ issues
worldwide. Data acquisition involves real data monitoring and the development of
distribution electrical system modelling. As for ENTGV source identification, the
decision-making scheme, which is also known as the output processing scheme, is
adopted via the Al-based technique. This resilient approach has been proven to be
reliable in tackling PQ issues, as demonstrated by various prominent researchers.
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