
SMART MOVES JOURNAL IJOSCIENCE                                ISSN NO: 2582-4600                               VOL.7, ISSUE 8, AUGUST 2021 

DOI: https://doi.org/10.24113/ijoscience.v7i8.424 

www.ijoscience.com            86 

 

Utilization of Renewable Energy (Solar, Wind) 

for Power Generating Systems -A Review 

Khashiya Parveen Prof. Shravan Vishwakarma 

M.Tech Scholar Assistant Professor 

Energy Technology Energy Technology 

Truba Institute of Information and Technology 

Bhopal , M.P. India 

Truba Institute of Information and Technology 

Bhopal , M.P, India 

erkhashiyaparveen16@gmail.com shravanmits@gmail.com 

 

Abstract – As it is known to that energy resources are limited to 

an extent thus to fulfil the desire of the development in 

modernization, it is necessary to utilize renewable energy 

resources which can result in generation of powers and used 

further in different fields.  In the current scenario, wide range of 

wind or solar hybrid system is playing vital role in the process of 

development. In this review paper we have discussed about the 

work done by several researchers in developing the systems for 

generating power by wind or solar renewable energy. Numerous 

of researchers have worked in the field of power generator 

systems with the utilization of renewable energies as feed.  

Keywords: DSTATCOM, UPQC, Compensators, Power 

Quality, Renewable Energy, Power Generators. 

I. INTRODUCTION 

In latest years, the phrase "electrical energy quality" is 

becoming progressively relevant in the context of power 

electronics. Even though engineers have always been 

passionate about this topic, it ignited a lot of excitement in 

the 1990s because the performance of power generation 

sounds odd to anyone and everyone. There are two types of 

waveform manifestations relating to energy quality: 

sequential and non-sequential. Those concepts that are 

coincident with the AC waves at the signal frequency are 

referred to as sequential manifestations. For various users, the 

term "electric power quality" means something completely 

different. Most electricity generation engineers acknowledge 

that the phrase means to an appropriate maximum level of 

electricity supply, however there is no universal declaration 

beyond that. The definition of power quality is determined by 

the requirements of the hardware being provided. For a 

desktop laptop, what is better power performance for an 

electric motor may not even be good sufficiently. The 
concept "power quality" generally focuses on keeping the 

voltage levels in a sinusoidal signal at the rated voltage and 

frequency. At the initialization step, the wave function of 

electrical energy is purely sinusoidal and distortion-free. 

Due to the increasing awareness of environmental 

contamination and the fast development and hurdles of power 

production, allocation, and consumption, techniques to use 

renewable energy resources may play an essential part in 

forthcoming electricity supply. A sustainable power hold 

power system can become an extremely appealing cost-

effective workable alternative for power supply systems to 

remote and inaccessible groups, as grid connection is often 

unrealistic due to financial and technological issues. 

Technology selection, suitable implementation and control 

techniques, hybrid power systems integration, and production 

and inventory dimensioning are all important factors in 

constructing a reliable hybrid power system depending on the 

outcomes. fit’s a flexible gadget that really can handle any 

such power quality issue, including voltage fluctuations, 

voltage asymmetry, voltage fluttering, overvoltage and 

under-voltage, current fluctuations, current lack of balance, 

reactive current, and so on. Further investigation on the 
amplification of voltage sags has recent times been 

performed. and expands with UPQC Inflammation is less 

popular than drooping, but its impacts can be more damaging 

than slipping down.  

A drastic shift in the line current that flows through input 

impedance is by far the most frequent cause of voltage sags 

and spikes. The UPQC's mounted assessment throughout 

system fluctuation and voltage rises is quite well introduced. 

The purpose is to keep the load bus's sinusoidal waveform 

voltage constant, and the movement of active and reactive 

powers is a serious worry in these circumstances. The most 

common configuration for UPQC is two voltage converters 

series - connected via an adjacent controller capacitance. 

Moreover, high fuel prices end up making them prohibitively 

costly to operate. Furthermore, they contaminate the air 

significantly. Renewables sources like wind-energy and 

solar-energy are accessible in many of these remote regions 

and isolated parts, and could supply clean, cost-effective 

power. Once linked to a distribution network, all power 

electronic devices and electrical devices endures from power 

quality (PQ) problems. As an outcome, current disturbance 

and voltage destruction occur, leads to poor hardware 

efficiency and energy failures. Because of the fast expansion 

with the use of power electronics in power grid and 

enterprises, suppliers must focus on choosing a gadget. The 
Distribution Compensator is perhaps the most important and 

efficient device for addressing power quality problems 

between all control systems.  



SMART MOVES JOURNAL IJOSCIENCE                                ISSN NO: 2582-4600                               VOL.7, ISSUE 8, AUGUST 2021 

 

www.ijoscience.com            87 

 

For producing power from renewable resources of energy is 

attracting lot of interests of the researchers as well as 

developers which results in providing electricity power 

allocation systems more reliable to the issues of power-

quality. Thus in this type of situation the consumption of 

electricity as well as the consumers are rising concern about 

the power quality of electricity. Most of the techniques are 

developed by developers to satisfy the necessity of users. 

Sometime it happens that the consumers require increased 
level of quality as compared to the level which is supplied by 

developed electricity networks systems. 

For increasing the level of quality which can satisfy the 

requirements of users, many researches are done and steps 
taken to level up the quality of power. Active Power Filters 

are the systems which are developed as hardware system to 

efficiently enhance the quality of power. Series and shunt are 

the two categories of the active power filters as per the 

configuration of the system. To completely eradicate 

harmonics, the double bridge arrangement of inverter is often 

used in sequence and parallel connections with an active 

power filter (APF). The front axle and quadrature reference 

frame elements of the load current are extracted and used to 

regulate the shunt compensator for reactive power 

compensation and voltage preservation of the transitional 

connector capacitor.  

1.1 Distribution Static Compensator 

DSTATCOM is a shunt linked customized power gadget that 

is used to rectify power factor, filtration current harmonics, 

and balance loads. It can also be used to regulate voltage on 

allocation buses. It's also known as a shunt APF or a parallel 

APF. It works as a current controlled voltage supply that 

reimburses for current harmonics by trying to insert the load's 

harmonic elements which are shifted by 180 degrees in terms 

of phase. A Voltage Source Converter (VSC), a collection of 

coupling reactors, and a control system are the three major 

aspects of the DSTATCOM framework. The production of a 

manageable ac voltage supplies by using a voltage source 

inverter (VSI) linked to a direct current capacitor is the main 
fundamental of a DSTATCOM mounted in a power grid. The 

DSTATCOM can also correct for low load power factor with 

the suitable control strategy. Usually, the alternating current 

voltage source seems to behind a transformer shrinkage 

reactance. The variation or difference of valtages throughout 

this reactance causes active and reactive power transmission 

across the power network and the DSTATCOM.  The 

DSTATCOM is widely used in power network infrastructure 

in which there is a quality issues in voltage. Now in control 

system , the required voltages (V) and currents (I) are 

calculated and then inserted after that it will be compared to 

the commands. After that the control system then performs 

the feedback management and produces the switching waves 

to control the main switching devices which are of 

semiconductor used in power converters.  

 

Figure 1Schematic Diagram of DSTATCOM, 

In the DSTATCOM, there still are two control priorities 
executed. First one is the alternating current voltage 

regulation at the bus in which the DSTATCOM is attached. 

And the Direct Current voltage control throughout the 

capacitor within the DSTATCOM is another. Shunt reactive 

power insertion can be deployed to regulate the bus voltage, 

as is well recognized. Two voltage controllers are developed 

for these reasons of course in a traditional control system. 

The bus voltage can be controlled by an AC voltage 

regulator, while the capacitor voltage is controlled by a DC 

voltage regulator. Both regulators are proportional integral 

(PI) type control systems in the probably the easiest strategic 

approach. A voltage derived converter relying on GTO or 

IGBT is LINKED to the power framework via a multiple 

phases converter transformer in the DSTATCOM. The 

DSTATCOM guards the utility transmitting or distributing 

system against voltage instability and/or flares caused by 

increasing changes in responsive current needs. A 

DSTATCOM offers conditions that lead or lagging of 
reactive power to obtain stability of the system throughout 

different operating situations in utility implementations. 

1.2 POWER QUALITY 

Power Quality (PQ) is becoming a significant concern for all 

types of electrical energy users. "Whatever will be the issue 

related to the effectiveness is demonstrated by variations in 

voltage (V), current (I), or frequency (F) that produce user 
hardware to perform poorly or misfire," according to the 

Power Quality challenges definition.  Advancement of power 

electronic devices is affected by the factor of power quality. 

Reduced power quality in the PCC is caused by several 

power electronics elements, non-linear reactive loads, and the 

intermittency of the Distributed generation. The quality of the 

power source, on the other hand, is critical to the consistent 
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and cost-effective procedure of GCI. Due to the obvious 

multiple applications of semiconductors or load variations in 

power sources, the signal structure of I and V is disrupted, 

resulting in perceived power being higher than actual power 

and a power quality problem in the loop. Harmonics are a 

category of deformations that alters the main power 

frequency's V and I signals. Harmonics are produced in the 

power system by different varying loads, power 

semiconducting gadgets, fluorescent lighting, variable speed-
drives, desktop, and so forth. The voltage cutout disrupts the 

voltage waves and inspires the device's natural frequency, 

which is generally in the RF spectrum. that introduces 

somewhat maximum harmonic and non-harmonic 

frequencies than those present in larger voltages. The highest 

variance from of the mean of three stage V&I to the average 

of three stage V&I is known as voltage unequal distribution 

or upset the balance. 

1.3 COMPENSATION THROUGH ARTIFICAL 

INTELLIGENCE 

Companies have increased implementing Artificial 

intelligence and machine learning algorithms in numerous 

HR departments, together with compensation managing and 

in making of decisions, and also in the prediction of futuristic 

work performance, due to the raising application of artificial 

intelligence (AI) techniques throughout every facet of life. 

The compensation software depending on artificial 

intelligence is deployed for a variety of tasks, including 

establishment of payment for new employee, identifying 

promotional offers, and evaluating distant employee work 

performance. Regardless of such well-intentioned uses, 

relying on behavior and origin of the training dataset the 

technique, there may be legal factors. 

By examining and exploring their different characteristics 

and previous attrition trends, Artificial intelligence is also 

assisting institutions in preserving their employees. Also it 

assists in modifying summative assessment and supplying 

them on particular time-period. Amongst the most essential 

advantages of making the employee contented and thus 
affecting engagement of worker is compensation. When 

merged with machine-learning techniques, AI technology can 

assist in automating operational processes that offers a better 

worker expertise.   the trends, forecasting of performance, & 

comprehend drivers as well as marketers, allowing 

compensation features and programs to be optimized and, as 

an outcome, performance of the worker and detainment to 

improve is recognized by Artificial Intelligence. 

II. LITERATURE REVIEW 

Srikanth goud et al. [1] the author in this research introduces 

GWO combining with UPQC to address the issue of power 

quality in HRES structure. The performance of UPQC is 

improved by the use of FOPID derivative that is Proportional 

Integral Fractional Disorder implemented with GWO. With 

the use of several methods like Biogeography Based 

Optimization (BBQ), Genetic Algorithm (GA), Genetic 

Search Algorithm (GSA) comparison between existed PI 

controller and established method. The better results in terms 

of biased THD i.e; total harmonic distortion. The introduced 

framework is implemented on MATLAB. 

M. Bajaj et al. [2] This research work consists of detailed 

analysis of issues and challenges of energy quality in 

distribution generators in which renewable energy is an input 

in grid integration and also the present phase of connected 

easing methods. This research work has two sections, in the 

first section only theoretical analysis was done in challenges 

and issues of the energy quality in integrating renewable 

energy resources in grids. Secondly, the PQI methods were 

studied deeply and also highlighted opportunities in the 

future research. Furthermore, designed to simulate a grid-

integrated Photovoltaic dependent on Distributed Generators 

framework in MATLAB , all key challenges on grid quality, 

the impacts of rising renewables absorption, and prevention 

methods on grid quality are illustrated. This research work 

will be of significant concern to academicians and 

researchers specialists who want to learn more about current 

PQ issues, PQI methodologies, and recommendations for 

further studies in renewable energy sources. 

S. Paramanik et al. [3] For reconfigured SG associated 

UPQC, this study provides BBO with harmonic removal 

methods. Reduced  order harmonics are eliminated by 

choosing the right switching angles, and maximum - level 

harmonics are eliminated by injecting harmonics of the 

similar sequence with the similar amplitude though out of 

process with another transducer. A PV panel powers the 

customized UPQC converters. The firing perspectives of the 

series shunt converter are calculated in actual time using 

angles retained in the remembrance of microcontroller. 

R. Sedaghati et al. [4] This study introduces a novel energy 

command and managing approach for an on grid micro - grid 

with an HRES and a 3-stage load. A PV array, a battery 

storage system (BSS), a super - capacitors (SC), as well as a 

solid form oxide fuel cell make up the HRES system (SOFC). 

Every one of these elements' dynamic system is illustrated. 

Differing energy densities, PV is the foremost source of 

power, whereas Super-Capacitors and Battery Storage 

System are regarded continuous or transitory load demands. 

The experiments show that an AFFSMC approach is efficient 

and performs well for a variety of failures and load situations. 

The suggested control technique is also evaluated by 

comparing to a traditional Control scheme. 

G. Mallesham et al. [5] A membrane depending fuel cell 

exchanged by proton was updated as a hybrid energy system 

in this paper to close the distance among power production 

and requirements, as well as to solve several tower shading 

quality issues. In a shaky grid framework, a wind-turbine. An 

power electronics gadget: To overcome such power quality 
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issues inside the structure of worldwide norms, UPQC uses 

instantaneous power concept.  

S.Ghosh et al. [6] Two techniques are suggested in this article 

which is done for reducing the (-ve) effect of lags on 

enhancing energy effectiveness of hybrid power-grid with 

sequential and wind generators (WG) which involves fuzzy 

logic controller methods and customized predication 

technique.  A thyristor switched capacitor was employed to 

enhance the quality of mains supply of power.    The study 

looked at latency varies in between zero to 700 milliseconds. 

At multiple points along the power grid, short term and long 

lasting similar and dissimilar glitches were assumed. 

B.S. Goud et al. [7] To enhance the quality of energy, this 

paper focusses on the controlling, modelling and the 

architecture of networked hybrid grid system with smart 

techniques, including PV panels, wind turbines and BSS. The 

developed hybrid method is referred to ESA advanced 

technologies because it is executed through the use of an 

elongated search algorithm (ESA). The based scheme 

device's primary objective is to stabilize voltage, minimize 

power failures, and decrease harmonic distortion. 

Chaitanya, MN et al. [8] For damping current harmonics in a 

linked PV grid system, the said work presented a fuzzy relied 

APF concept. A step-up converter and a voltage supply 

converter link up with the PV generator to the electric grid. A 

three stage, three-wire system fueled by varying load is 

highlighted in this section. A rise in harmonic components 

results in boost in losses, a reduction in power factor, among 

several other negative consequences. For improved harmonic 

mitigation, this author recommends a fuzzy-based immediate 

PQ hypothesis control method. MATLAB and Simulink is 

used to verify and validate the new method. 

C.R. Reddy et al. [9] This paper discusses various hold on 

grid investigative techniques and variables for effective 

stand-alone proposed technique in smart metering. Island 

exploration techniques are categorized into three parts: 

passive, active, and hybrid. The benefits, drawbacks, and 

implementations of the various techniques are presented. 

Upcoming island power detecting in smart grids should use 

the finest performance measures for island grid detecting. 

J. Hussain et al. [10] This article explains how to use 

DSTATCOM and BESS to enhance grid performance for a 

grid-connected wind turbine. The proposed methodology is 

primarily based on the load's power flows and the initiation 

generator's reactive power demand. MATLAB / Simulink 

software is used to design the proposed technique. 

Gupta et al. [11] The study is a complete study of 

DSTATCOMs with the goal of improving PQ issues. The 

DSTATCOM has a lot of benefits and solves a lot of 

problems. The overview of DSTATCOM documents in the 

publications is beneficial in reducing current and voltage-

generated PQ issues. The voltage and control scheme, as well 

as the voltage and regulate, are discussed. The control 

techniques based on neural networks (ANNs) are examined. 

Additional study can be concentrated on the evolvement of 

control methods and their implementation with maintenance 

services compensation prospects to alleviate numerous Power 

quality issues employing DSTATCOMs. The investigation 

on DSTATCOMs can resolve issues in grids and commercial 

units in order to provide excellent performance and 

consistency in electric grid. 

III. CONCLUSION 

As we all know, energy resources are limited to some extent, 

so in order to meet the demands of modernization, renewable 

energy resources must be used to generate power, which can 

then be used in a variety of applications. In the current 

situation, a variety of wind or solar hybrid systems are 

playing an important role in the development process. We 

discussed the work of several researchers in developing 

systems for generating power using renewable energy 

sources such as wind and solar in this review paper. Several 

researchers have worked on power generator systems that use 

renewable energies as a source of energy.In this review paper 

we have discussed about the work done by several 

researchers in developing the systems for generating power 

by wind or solar renewable energy. 
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