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Abstract 

This article describes problems of power quality for distributed generation schemes 

based on renewable sources of energy such as solar and wind energy. A thorough 

debate is being performed here on problems of power quality. The article begins with 

problems of power quality, followed by discussion of fundamental norms. This work 

performs a extensive survey of power quality in energy systems, including DC 

systems as well as renewable sources. Power quality surveillance methods and 

possible power quality problems solutions for energy systems are researched in detail. 

Then we analyze the methods of mitigation of these problems using custom power 

devices such as D-STATCOM, UPQC, UPS, TVSS, DVR etc. for micro grid systems. 

STATCOM can be a prospective option for renewable energy systems owing to its 

several benefits, while spinning reserve can improve the quality of power in 

traditional systems. Lastly, we study the power quality in DC systems. Simpler 

arrangement and higher reliability are two main advantages of DC systems though it 

faces other power quality issues such as instability and poordetection of faults. 
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1. Introduction 

The conventional large-scale generation of electricity at centralized facilities include 

fossil-fuel-fired power plants, nuclear power plants, hydroelectric dams, wind farms 

etc[1]. These are now being troubled with the shortage of fossil fuel, the exceeding 

amount of emission and the electrical power loss due to long transmission line[2]. 

“Power Quality” refers to the electrical system's ability to create a perfect power 

supply that has a pure noise-free sinusoidal wave shape, and is always stable if 

voltage and frequency is considered. However, the systems that create deviations 

from this perfect power supply are frequently imposed by virtually many loads[3]. 

EPRI conducted a study in the US between 1992 and 1997, characterizing the average 
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disturbance duration.[4] The result for a typical site, during this period is presented in 

fig. 1. The most significant problem of power quality is the stabi

needs regulation. Voltage regulation is mainly affected by the balance of reactive 

power and the time constant of the excitation system

farms (having 12 turbines), shows that the harmonic values affect slightly in a 

negative way. 

 

2. Experiment 

As mentioned above, power quality refers to the maintenance of a power system's 

rated magnitude and frequency of near sinusoidal 

power quality disruption would cost the system's effectiveness

cases, control of the power quality refers to the control of the voltage only. This is 

because in most cases voltage 

particular, some parameters such as service continuity, variation in voltage 

magnitude, transient voltages and currents, harmonic content (for AC) etc. can 

describe the quality of energy. To define the significance of 

quality, we can say that bad quality of energy leads to unnecessary power and 

economy wasting.It causes the providers and customers economic burden. Unstable 

voltage and frequency often cause disruption through the transmission line in th

power flow. It can be seen that the first stage of this evaluation is to identify the 

problem category. There are mainly five categories of problems: voltage unbalance, 

voltage interruptions, flicker, transients, and harmonic distortion

 

The result for a typical site, during this period is presented in 

The most significant problem of power quality is the stability of voltage, which 

needs regulation. Voltage regulation is mainly affected by the balance of reactive 

power and the time constant of the excitation system[5]. A case study with wind 

farms (having 12 turbines), shows that the harmonic values affect slightly in a 

 

 

As mentioned above, power quality refers to the maintenance of a power system's 

rated magnitude and frequency of near sinusoidal rated voltage and current. Any 

power quality disruption would cost the system's effectiveness[6]. In most of the 

cases, control of the power quality refers to the control of the voltage only. This is 

because in most cases voltage can be controlled more easily than current. 

particular, some parameters such as service continuity, variation in voltage 

magnitude, transient voltages and currents, harmonic content (for AC) etc. can 

describe the quality of energy. To define the significance of problems of power 

quality, we can say that bad quality of energy leads to unnecessary power and 

economy wasting.It causes the providers and customers economic burden. Unstable 

voltage and frequency often cause disruption through the transmission line in th

power flow. It can be seen that the first stage of this evaluation is to identify the 

problem category. There are mainly five categories of problems: voltage unbalance, 

voltage interruptions, flicker, transients, and harmonic distortion[7]. 

The result for a typical site, during this period is presented in 

lity of voltage, which 

needs regulation. Voltage regulation is mainly affected by the balance of reactive 

tudy with wind 

farms (having 12 turbines), shows that the harmonic values affect slightly in a 

As mentioned above, power quality refers to the maintenance of a power system's 

rated voltage and current. Any 

. In most of the 

cases, control of the power quality refers to the control of the voltage only. This is 

than current. In 

particular, some parameters such as service continuity, variation in voltage 

magnitude, transient voltages and currents, harmonic content (for AC) etc. can 

problems of power 

quality, we can say that bad quality of energy leads to unnecessary power and 

economy wasting.It causes the providers and customers economic burden. Unstable 

voltage and frequency often cause disruption through the transmission line in the 

power flow. It can be seen that the first stage of this evaluation is to identify the 

problem category. There are mainly five categories of problems: voltage unbalance, 
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Result and conclusion 

 

This article describes problems of power quality for distributed generation schemes 

based on renewable sources of energy such as solar and wind energy. A thorough 

debate has been provided here on problems of power quality, their sources and 

parameters. Discussion on power quality standards have been carried out afterwards. 

After that, power quality issues in renewable energy systems, techniques to monitor 

power quality, the devices used for that purpose, and application of CPDs for 

mitigating power quality problems have been described. Ways of improving power 

quality in renewable systems, and analysis of power quality in DC systems have 

followed all these; and the outcomes have been presented finally to summarize the 

findings of this work. After that, power quality issues were defined in renewable 

energy systems, power quality monitoring methods, the devices used for that purpose, 

and the use of CPDs to mitigate power quality issues. All these have been followed by 

ways of enhancing energy quality in renewable technologies and analyzing power 

quality in DC schemes.  

 

Reference 

 

[1] M. Prasad and A. K. Akella, “Mitigation of power quality problems using custom 

power devices: A review,” Indonesian Journal of Electrical Engineering and 

Informatics. 2017. 

[2] A. Kalair, N. Abas, A. R. Kalair, Z. Saleem, and N. Khan, “Review of harmonic 

analysis, modeling and mitigation techniques,” Renewable and Sustainable Energy 

Reviews. 2017. 

[3] M. B. Latran, A. Teke, and Y. Yoldaş, “Mitigation of power quality problems using 

distribution static synchronous compensator: A comprehensive review,” IET Power 

Electronics. 2015. 

[4] “Fundamentals and literature review of Fourier transform in power quality issues,” J. 

Electr. Electron. Eng. Res., 2013. 

[5] L. C. Benson, C. A. Clermont, E. Bošnjak, and R. Ferber, “The use of wearable 

devices for walking and running gait analysis outside of the lab: A systematic review,” 

Gait and Posture. 2018. 

[6] M. T. L. Gayatri, A. M. Parimi, and A. V. P. Kumar, “Reactive power compensation in 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 5, May 2018

ISSN NO: 0975-6876

http://cikitusi.com/94



microgrids using custom power devices,” in Proceedings - 2015 IEEE IAS Joint 

Industrial and Commercial Power Systems / Petroleum and Chemical Industry 

Conference, ICPSPCIC 2015, 2017. 

[7] M. T. L. Gayatri, A. M. Parimi, and A. V. P. Kumar, “Utilization of Unified Power 

Quality Conditioner for voltage sag/swell mitigation in microgrid,” in 2016 - Biennial 

International Conference on Power and Energy Systems: Towards Sustainable Energy, 

PESTSE 2016, 2016. 

 

 

 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 5, May 2018

ISSN NO: 0975-6876

http://cikitusi.com/95


