
International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-2, Issue-10, Oct.-2014 

A Review On Power Quality Issues In Power Systems 
 

64 

A REVIEW ON POWER QUALITY ISSUES IN POWER SYSTEMS 
 

1SHILPA.R, 2P.S.PUTTASWAMY 

 
1Electronics and Communication Department, VVCE, Mysore-570002, Karnataka 

2Electrical and Electronics Department, PESCE, Mandya-571401, Karnataka 
1shilpa.r@vvce.ac.in, 2psputtaswamy_ee@yahoo.com 

 
 
Abstract— Latest innovative ideas to make the life easier using the technology depends upon the application of power 
electronics in turn about power quality.According to development of electric power consumption, and increasing nonlinear 
loads in power systems, production of electric power with a high quality is the main problem of power engineering. 
Therefore, it is necessary to evaluate the problems of power quality in the power systems in order to improve. 
Comprehensive knowledge of power quality issues is important in today’s electrical power system operating environment, 
but the ultimate purpose of learning about power quality is to be able to solve power quality problems.The paper describes a 
review of so far the work carried out on power quality issues which would be helpful for the researchers to do the future 
work related to power quality. 
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I. INTRODUCTION 
 
Electricity is not anymore a luxury article like few 
decades ago, but it has become a necessity and a part 
of our everyday life. Even short interruptions and 
voltage sags can be harmful when the amount of 
computers, programmable logics etc. in industry and 
as well in households have increased rapidly. In 
modern information society requirements and 
expectations associated with power quality have 
become increasingly important. Reasons for that are 
increased requirements for power quality by network 
utilities, customers and regulators. Many industrial 
and commercial customers have equipment that is 
sensitive to power disturbances. Therefore, it is more 
important to understand the quality of power being 
supplied in a power system, faults, dynamic 
operations, or nonlinear loads often cause various 
kinds of power quality disturbances such as voltage 
sags, voltage swells, switching transients, impulses, 
notches, flickers, harmonics, etc. One critical aspect 
of power quality studies is the ability to perform 
automatic power quality monitoring and data 
analysis. Usually, utilities install power quality 
meters or digital fault recorders at certain locations so 
that various power quality events can be recorded and 
stored in the form of sampled data for further analysis 
Power quality is defined in the IEEE 100 
Authoritative Dictionary of IEEE Standard Terms as 
the concept of powering and grounding electronic 
equipment in a manner that is suitable to the 
operation of that equipment and compatible with the 
premise wiring system and other connected 
equipment Utilities may want to define power quality 
as reliability. Power Quality may also be defined as 
“a set of electrical boundaries that allows equipment 
to function in its intended manner without significant 
loss of performance or life expectancy.” 
 
A. Power Quality Problems & Issues 

A recent survey of Power Quality (PQ) experts 
indicates that 50% of all Power Quality problems are 
related to grounding, ground bonds, and neutral to 
ground voltages, ground loops, ground current or 
other ground associated issues. Electrically operated 
or connected equipment is affected by Power Quality. 
The commonly used terms those describe the 
parameters of electrical power that describe or 
measure power quality are Voltage sags, Voltage 
variations, Interruptions Swells, Brownouts, 
Blackouts, Voltage imbalance, Distortion, 
Harmonics, Harmonic resonance, Interharmonics, 
Notching, Noise, Impulse, Spikes (Voltage), Ground 
noise, Common mode noise, Critical load, Crest 
factor, Electromagnetic compatibility, Dropout, Fault, 
Flicker, Ground, Raw power, Clean ground, Ground 
loops, Voltage fluctuations, Transient, Dirty power, 
Momentary interruption, Over voltage, Under 
voltage, Nonlinear load, THD, Triplens, Voltage dip, 
Voltage regulation, Blink, Oscillatory transient etc. 
The issue of electric power quality is gaining 
importance because of several reasons: 
 
1. The society is becoming increasingly dependent on 
the electrical supply. A small power outage has a 
great economical impact on the industrial consumers. 
A longer interruption harms practically all operations 
of a modern society. 
2. New equipments are more sensitive to power 
quality variations. 
3. The advent of new power electronic equipment, 
such as variable speed drives and switched mode 
power supplies, has brought new disturbances into the 
supply system. 

 
Figure1: Monitoring of Computer Installations for Power Line   

Disturbances 
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The Allen-Segall study concluded that 88.5% of AC 
power problems were transient related shown in 
Figure1. Allen and Segall found that the most 
disruptive (49%) of power problems stemmed from 
oscillatory, decaying transients. These are examples 
of long duration, non-lightning related, transients. 
Lightning induced voltage spikes or impulse 
transients were the next most frequent, representing 
39.5% of the total number of AC power problems. 
 
B. Effect Of Power Quality Problems In 

Equipments &  Methods for Its Correction 
A Power quality problem is an occurrence manifested 
as a nonstandard voltage, current or frequency that 
results in a failure or a mis-operation of end use 
equipments .The first sign of a power-quality problem 
is a distortion in the voltage waveform of the power 
source from a sine wave, or in the amplitude from an 
established reference level, or a complete 
interruption. The disturbance can be caused by 
harmonics in the current or by events in the main 
voltage supply system. The disturbance can go for a 
fraction of a cycle (milliseconds) to great durations 
(seconds to hours) in the voltage supplied by the 
source. Power quality problems can basically start at 
four levels of the system that delivers electric power, 
first one, includes Power plants and the entire area 
transmission system. The second one are 
Transmission lines, major substations where as third 
one includes distribution substations, primary, and 
secondary power lines, and distribution transformers 
and last and fourth one includes service equipment 
and building wiring. In addition, the problems can be 
caused by the equipment supplied with electric 
power—for example, power-electronic converters. 

 
II. WORK DONE ON PQ ISSUES  
 
The main Power Quality (PQ) problems were 
presented with their associated causes and 
consequences in. The economic impacts associated 
with PQ were also characterized and some solutions 
to mitigate the PQ problems were presented. Power 
Quality is characterized by parameters that express 
harmonic pollution, reactive power and load 
unbalance. The best possible solutions to these 
problems were reviewed and their control systems 
were elaborated in. The two major power quality 
disturbances are voltage sag and harmonic distortion. 
In the event of voltage sag, due to insufficient energy, 
equipments may malfunction or trip. Harmonics 
introduced by nonlinear loads can pollute the input 
supply to the sensitive equipments and cause the 
connected equipments to malfunction. Power Quality 
Provider (QPP) proposed has a novel feature of 
performing dual functions of mitigation of sag and 
suppression of harmonics quickly, dynamically and 
simultaneously using a simple unique and novel 
control scheme based on reference voltage tracking 
control strategy. Voltage sags are one of the most 

concerned power quality events in the modern power 
systems as they often lead to tripping or mis-
operation of the customer equipment. Paper describes 
new software developments aimed at automated 
voltage sag characterization and equipment behavior 
analysis. Power quality management system 
presented in has been developed to provide customers 
with various power quality diagnosis functions so that 
they can cope well with power quality problems with 
the right measure in the right place. The Unified 
power quality conditioner (UPQC) system has the 
advantages like reduced maintenance and ability 
tocontrol active and reactive powers. It is found that 
there is an improvement in the active and reactive 
powers through the transmission line when UPFC is 
introduced. The implementation of Unified Power 
Quality Conditioner connected to 3P4W distribution 
system by using p-q theory to improve the power 
quality has been presented in, Where UPQC is 
installed to compensate the different power quality 
problems, which may play an important role in future 
UPQC- based distribution system. Majority of the 
distributed generations from renewable energy 
sources are connected to the grid through power 
electronic interface, which introduce additional 
harmonics in the distribution systems. Research is 
being carried out to integrate active filtering that is 
the combination of series and shunt with specific 
interface such that a common power quality (PQ) 
platform could be achieved. For generalized solution, 
a unified power quality conditioner could be the most 
comprehensive PQ protecting device for sensitive 
non-linear loads, which require quality input supply. 
Also, load current harmonic isolation needs to be 
ensured for maintaining the quality of the supply 
current. The paper describes a review for UPQC, for 
enhancing PQ of sensitive non-linear loads.Power 
quality measures can be applied both at the user end 
and also at the utility level. The work in identifies 
some important measures that can be applied at the 
utility level without much system upset (or design 
changes). This paper has presented models of custom 
power equipment, namely D-STATCOM, DVR, and 
applied them to mitigate voltage dip which is very 
prominent as per utilities are concerned. The paper 
highlights new areas of interests and future trends in 
PQ issues and concerns. Factors such as the increase 
of distributed generation, demand of energy 
efficiency, and proliferation of power electronics 
technologies have presented challenges and 
opportunities for the PQ studies. A distributed Power 
Quality monitoring system that allows analyzing all 
steady and non-steady state phenomena related to 
Power Quality has been presented in. Some on-field 
measurements performed on two different low 
voltage sub-networks have been reported for mains 
Power Quality phenomena. The world today is 
moving toward smart distribution grids and dispersed 
generation. One of the most important issues in future 
grids are the power quality and supply reliability 
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issues. The paper describes how the change to 
dispersed generation and smart grids should look like 
and what are the main problems, that need quick and 
active solutions, so that future grids would be fully 
functional and reliable.New software developments 
for automatic power quality data analysis were 
reported in.  Functions and interactions between the 
four main modules, i.e., Detection and Classification 
of Voltage Disturbances, Voltage Sag 
Characterization, Fault Location, and Load Behavior 
Analysis were illustrated. FACTS devices, however, 
provide the necessary features to avoid technical 
problems in the power systems and they increase the 
transmission efficiency. Certain types of FACTS 
(Flexibile AC Transmission System) controllers can 
be used for improving the power quality at the point 
of connection with the power network. The goal is to 
compare the features of the controllers in specific 
tasks, and to clarify which solution is best for a 
specific purpose. The paper also presented the 
features of a shunt active harmonic compensator, 
which is a very modern power quality controller that 
can be used in many cases, or in combination with 
other controllers. Static synchronous compensator 
(STATCOM) is one of the key shunt controllers in 
flexible alternating current transmission system 
(FACTS) to control the transmission line voltage and 
can be used to enhance the load ability of 
transmission line and extend the voltage stability 
margin.The design of a shunt connected FACTS 
(STATCOM) and the application of this device to 
control voltage dynamics and to damp out the 
oscillation in electric power system was investigated 
in. The PQ disturbance is first detected and classified 
by an automated system. The distinctive features of 
the waveform are extracted using appropriate 
modules. Then, the behavior of the equipment of 
interest can be studied under this specific disturbance. 
If this disturbance is identified as sag caused by a 
fault, the genetic algorithm based search approach is 
utilized to locate the fault. Renewable energy 
resources (RES) are being increasingly connected in 
distribution systems utilizing power electronic 
converters. The paper presents a novel control 
strategy for achieving maximum benefits from these 
grid-interfacing inverters when installed in 3-phase 4-
wire distribution systems. The inverter is controlled 
to perform as a multi-function device by 
incorporating active power filter functionality. The 
use of series compensator (SC) is proposed in, not 
only to mitigate the effect of voltage sag/swell, but 
also to reduce the distortions due to the presence of 
non-linear loads in the network. A method of 
harmonics compensation is described. Simulation 
results verify that the SC is effective in reducing the 
harmonic distortions and thus improving the supply 
quality of the isolated power system. However, if 
there is a need to detect a variety of disturbances and 
classify their types, a better solution may a 
generalized application of a Digital Fault Recorder 

(DFR) which can capture “raw” data the paper 
describes a software tool, which can detect and 
classify the disturbances recorded by DFRs 
automatically. The software is implemented using 
advanced signal processing and intelligent system 
techniques.Novel concept for power quality study is 
proposed in. The concept integrated the power system 
modeling, classifying and characterizing of power 
quality events, studying equipment sensitivity to the 
event disturbance, and locating point of event 
occurrence into one unified frame. Both Fourier and 
wavelet analyzes were applied for extracting distinct 
features of various types of events as well as for 
characterizing the events. The voltage sag event is 
taken as an example for illustrating the analysis 
methods and software implementation issues. It was 
concluded that the proposed approach is feasible and 
promising for real world applications. Power Quality 
is one of a major constraint in power system 
transmission and distribution. The abnormal growth 
of Electric Energy consumers, power demand is also 
being increased. At the same time the unavailability 
of fossil fuels and the cost of generation, transmission 
and utilization are increased. Hence, the power 
producer opposes to reduce the cost of power 
generation. . Simultaneously the consumer thinks 
about that, to get good quality of power and to 
minimize the power tariff. To meet the both ends we 
go for hybrid power generation system. To implement 
Hybrid power system, it has several problems such as 
Protection, Synchronization, Power Quality; etc.work 
done in focuses on various methods of power quality 
improvement Techniques in hybrid power systems. 
Power quality is the critical element of modern power 
system network where more and more distributed 
energy resources (DER) can be found. Distributed 
generation, generates electricity from many small 
DER particularly from renewable sources. Distributed 
generator (DG) within the network from renewable 
energy resources (RER) like solar and wind, bring 
significant challenges to maintain acceptable power 
quality (PQ) at the consumer end. The [40] paper 
investigates PQ issues associated with RER. It was 
found that few PQ parameter ranges varies in 
different standards due to lack of harmonization and 
that may hinder to accept bulk renewable energy into 
the grid. PQ issues are very much important for 
utilities, customers and end users and it is essential to 
be known by the concerned authorities and users for 
reduction of economic losses due to the poor PQ. The 
cost of poor PQ is high and rising. The insights on 
global economical losses due to poor PQ was 
presented in. Survey done in provided the insight of 
trends and technology of Power Quality Improvement 
using PWM Technique. A comprehensive 
comparison of all configurations is made in terms of 
THD, FFT and dominating harmonics 
components.The terminology and various issues 
related to power quality was introduced in. The 
interest in power quality was explained in the context 
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of a number of much wider developments in power 
engineering: deregulation of the electricity industry, 
increased customer-demands, and the integration of 
renewable energy sources. Characterization, origin, 
mitigation, and the need for future research were 
done for two power quality disturbances voltage dips 
and harmonics... Shunt, hybrid and series active 
power filters were described showing their 
compensation characteristics and principles of 
operation.A new concept of advanced power quality 
assessment implemented using the software for event 
detection, classification and characterization was 
introduced in .The role of the modeling and 
simulation in the power quality assessment was also 
discussed. The wavelet transform (WT)  used for de-
noising and detection of the disturbances on power 
voltage line and  are separated using binary 
morphology feature extraction  which is based on  
knowledge base of the expert system was proposed 
in. A new fuzzy rule based algorithm for classifying 
the types of voltage sags was proposed. The voltage 
sags were categorized into three types i.e. sags due to 
the faults, large motor starting, or due to interaction 
between motor operation and faults. Then a fuzzy 
logic based inference engine utilizing these features 
as inputs was implemented for decision making. 
Feature extraction plays an important role for event 
detection and classification. Kezunovic proposed an 
automated feature extraction method based on 
wavelet packet transform and best basis algorithm to 
select the most appropriate wavelet filters and 
decomposition levels.The problem of shift invariance 
was also addressed.Smart Grid is increasingly seen as 
a means to facilitate climate friendly renewable 
energy sources and to enable efficient use of 
electricity. A consequence of Smart Grid is a drastic 
increase in use of electronics in the power system. A 
satisfactory function of equipment for Smart Grid 
with respect to electromagnetic disturbances, i.e. 
EMC-Electromagnetic Compatibility including 
Power Quality was focused in. Distributed Energy 
Resources (DER), especially new technology, offer 
new options for the operation of the electric system. 
They bring power generation closer to the load and 
can be used in combination with thermal recovery 
systems to provide HVAC and increase the DER 
plant efficiency and decrease operational costs. 
Recent research has provided additional data on 
power quality and control issues for distributed 
energy resources interconnected with utility 
distribution systems. Two power quality issues were 
examined in this paper: harmonics and voltage 
regulation. The harmonics issue sparked much of the 
initial research into DER interconnection. 
Disturbances affecting the power quality are mainly 
caused by the addition of Distributed Generation 
(DG) on the existing power system network. Injection 
of the DG into an electric power grid can affect the 
voltage quality. Distributed generation of different 
voltage levels when connected to the power system 

network could influence the voltage regulation, 
sustained interruptions, harmonics, sags, swells, etc. 
Basic understanding of power quality in relation to 
the distributed generation was discussed in. 
Renewable energy sources, which are expected to be 
a promising alternative energy source, can bring new 
challenges when connected to the power grid. 
However, the generated power from renewable 
energy source is always fluctuating due to 
environmental conditions. In the same way, wind 
power injection into an electric grid affects the power 
quality due to the fluctuation nature of the wind and 
the comparatively new types of its generators. 
Proposed scheme in is a FACTS device {STATIC 
COMPENSATOR (STATCOM)} is connected at a 
point of common coupling with a battery 
energystorage system (BESS) to reduce the power 
quality problems. The battery energy storage system 
is integrated to support the real power source under 
fluctuating wind power. 
 
CONCLUSION 
 
An extensive review of work done power quality 
issues has been presented to provide a clear 
perspective on various aspects of the power quality to 
the researchers and engineers working in this field. 
To overcome the negative impact of poor power 
quality on equipment and businesses, suitable power 
quality equipment can be invested. Identifying the 
right solution remains the first step. 
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