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Abstract: Reduced coal usage has resulted in the assimilation of 

the more renewable energy systems in latest electric power 

systems for a variety of reasons.Renewable Energy resources 

are playing most significant role in the developing countries. 

Solar energy and wind energy This work basically presents the 

basic overview of the Hybrid Energy Systems (HESs) which are 

utilized for inserting reactive power.  

Keywords: Microgrids, hybrid energy systems, photovoltaics, 

Distributed generation systems. 

I. INTRODUCTION 

Hybrid energy systems are still in their early stages of 

development. Technology is anticipated to remain to evolve 

in the upcoming time, allowing for greater practical 

application and cheaper prices. There will be even more 

standardized models, making it much easier to choose a 

system that is best suitable for specific implementations. 

There will be more interaction between the multiple 

elements. Control, tracking, and diagnostic test will be easier. 

Eventually, power electronic converters will be used more 

frequently. Numerous hybrid systems are already using 

power electronic devices, and as expenses and durability 

enhance, they are predicted to become more common. 

In stand-alone implementations, hybrid energy systems are a 

very encouraging and long-term source of power generation. 

Furthermore, to purely cost-cutting criteria, it is becoming 

increasingly important to understand other factors involved 

such as reducing emissions or system stability 

enhancement.Among major reasons that describe the 

specifications for the power electronics converters 

utilized throughout HESs are the specialized use instances for 

HESs, accessibility of resources, power and voltage tiers, and 

grid-connection. 

 

Figure 1 Hybrid Energy System (HES) 

In comparison to a system that relies on a specific source, 

hybrid energy systems (HESs) incorporate two generations, 

storage, and usage techniques in a single platform, enhancing 

total advantages. Actually planned to incorporate traditional, 

non-renewable creation (e.g., diesel generators) with battery 

energy storage systems (BESSs), their description has now 

been enlarged to also include structures that are entirely 

powered by renewable energy [e.g., solar photovoltaics (PV) 

and wind], or systems that incorporate various energy storage 

systems (e.g., BESSs, fuel cells, and supercapacitors). HESs 

have also expanded in capabilities, moving from 

comparatively tiny, off-grid systems of a few kilowatts, 

generally created for low voltage DC and AC, to bigger 

megawatt systems that can now connect to the grid at 

medium voltage. 

With the rapid depletion of fossil fuel resources, a 

comprehensive investigation for alternative energy sources is 

required to meet today's power demand. Constructing proof 

of global warming is a necessary motivation for us to reduce 

our reliance on nonrenewable energy sources. Discovering 

alternative energy sources is critical in order to meet the ever-
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increasing demand for energy. Because of the consequences 

on fossil fuel resources, the advancement of renewable 

energy sources is becoming more predominant and 

advantageous. The foremost renewable energy sources that 

are broadly used are solar photovoltaic systems and wind 

energy conversion systems. 

Wind energy is regarded as a valuable source of energy 

among the worlds largest clean energy sources for its clean 

and environmentally friendly nature. But even so, combining 

it with other renewable energy sources, like solar energy, has 

been a critical task in addressing energy issues, such as 

compensating for growing demands due to population growth 

and spreading clean energy production. 

 

Figure 2 Wind- Solar Hybrid Renewable Energy System [8] 

A solar incorporated wind energy conversion system (i.e. 

HWSES) is shown above, wherein a Doubly Fed Induction 

Generator (DFIG) is employed to transform wind energy into 

electrical energy, which is then incorporated with a solar PV 

system and fed into the back to back converters' DC link. 

 

Figure 3 DC-DC Converter 

Figure above shows the DC/DC converter of 2 different 

IGBT modules connected in parallel. The two discrete 

components' drive signals are 180 degrees apart to ensure that 

inductor currents are interleaved over the switching period. 

Because the battery current is shared between converter 

modules, the power rating of the used switches is reduced. 

II. DISTRIBUTED GENERATION SYSTEM 

DGs can be either traditional or electronically coupled. 

Synchronous generators and induction generators are 

examples of traditional DGs. Electronically coupled DGs 

require solid-state converters to communicate to the 

microgrid because their outcome does not match the system 

frequency. DG units can be categorized as dispatchable or 

non-dispatchable in aspects of the controllability of the 

generated power.Photo - voltaic arrays, wind turbines, and 

combined heat and power microturbines are among the most 

popular DGs in microgrids. In a microgrid, conventional 

sources like synchronous generators powered by internal 

combustion engines (ICE) or small-scale hydro can also be 

used as DGs. 

By continuing to act as a demand response and limiting load, 

DG has the opportunity to boost the electricity market. 

Electricity companies can use DG to decrease peak loads, 

offer additional ancillary services like reactive power and 

voltage support, and enhance power quality, particularly on a 

local level. 

Power generation centres on the customer side linked to a 

near the area LV grid, multigeneration system is a system for 

incorporated gradient utilisation (including wind, solar, and 

other distributed renewable power generation), remaining 

heat, residual pressure, and residual gas creation, and small 

natural gas-fired systems with merged ventilation and air 

conditioning functionality are all examples of distributed 

generation of technology. In essentially, it is a small-capacity 

generating unit predicated on the proximity concept for 

advancement, grid connection, and energy usage. 

III. LITERATURE REVIEW 

(Gayatri et al., 2016) [1] Microgrids (MG) are becoming 

increasingly attractive to consumers, and a substantial 

majority of them will be installed at customers' locations in 

the near future because they allow for the use of readily 

available renewable energy sources. Microgrids can be 

exposed to power quality and control problems due to the 
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high penetration of distributed generation units with various 

types of loads. Voltage swells and sags, and also a poor 

power factor, all necessitate reactive power compensation. 

This article demonstrates how a custom power device, the 

Unified Power Quality Conditioner (UPQC), can help to 

solve the problem of voltage sags and swells in microgrids. 

The power quality of a microgrid is designed and simulated 

under different load conditions. In UPQC, is used. The 

overall effectiveness of UPQC can be seen in In order to 

mitigate power quality issues, Matlab/Simulink. 

(Bayrak & Kabalci, 2016) [2]  A novel remote islanding 

detection technique in a wind–solar hybrid DG system was 

designed in this paper. The proposed technique is a remote 

methodology that utilizes circuit breaker information 

exchange to regulate the load, grid, and output of the inverter. 

The islanding situation is detected by a real-time controller 

with Lab view. Thus according to passive and active 

methodologies, remote islanding detection techniques already 

have greatest result. Since it uses many variables to identify 

islanding rather than just assessing the PCC voltage, the 

suggested methodology is free of local load and inverter. As 

a result, the suggested technique is not a passive technique 

with NDZ modifying with the local load, but rather a 

communication-based (circuit breaker coordination) 

technique with no NDZ. 

(Kamel et al., 2019) [3] For power loss reduction, the best 

possible location and evaluation of renewable energy 

resources (RER) such as wind And solar components are 

designated in this research work by utilising effective 

algorithm named Moth Flame Optimization (MFO). By 

mitigating the chances of allocating the incorporation of 

Distributed Generators, the unpredictability issues in 

electrical systems should indeed be regarded for effective 

implementation and designing. The optimal placement of 

RER in radial distribution grids (RDGs) is conducted in this 

experiment, taking into account the unpredictability for an 

actual radial grid of the East Delta Network. The simulation 

results indicate that the optimal combination of wind and 

solar units significantly reduces power loss. Furthermore, the 

algorithm was developed is efficient in determining the 

optimal ratings and places of hybrid solar-wind units in order 

to decrease power loss while taking into account 

uncertainties. 

(Rosini et al., 2021) [4] The various reactive power wanting 

to share control techniques of DERs in islanded AC MGs 

were presented in this report. The very first section of the 

report gives an overview of communication-less reactive 

power control frameworks. Different approaches were 

explored using state-of-the-art literary works, highlighting 

the benefits and drawbacks, and providing a qualitative 

approach. The author's second part concentrated on a direct 

study of the most good potential communication-free 

solutions. On a common test-case MG layout in various 

operating investments also with various network variables, a 

data collected was conducted to evaluate the benefits and 

drawbacks. 

(Bhattacharya et al., 2018) [5] A coordinated wind-thermal 

system for power production is presented in this paper. A 

nature-impacted meta-heuristic technique is used to estimate 

the optimal values of wind turbines and optimal thermal 

production. The IU 62-bus system is sorely 

experimented using a standard power network framework. 

Wind farms gradually take the place of thermal power plants. 

The capacitor banks are strategically placed to reduce line 

losses. The bus voltage profiles are also examined in order to 

determine the system's viability. The Cuckoo Search 

Algorithm (CSA) is used to figure out a solution, and this 

technique has been proven to be effective. The suggested 

network's operations and maintenance proficiency is 

demonstrated by comparison studies in different instances. 

(Layate et al., 2015) [6] The mathematic models and control 

techniques of various system configurations used throughout 

the methodology of three phase distribution grid-connected 

photovoltaic generator were detailed in this study. The 

findings acquired using Matlab/Simulink show that the 

suggested control structure's capability. Such information 

was acquired with the goal of controlling the power within 

the grid individually, especially the reactive power 

compensation. The study also revealed the ability of the 

displayed dc/dc control scheme to instigate the photovoltaic 
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generation system to only ever convey its peak power below 

a variety of climatic situations. 

(Engineering, 2012) [7] This research study introduces a 

unique front-end converter phase configuration for a hybrid 

wind/photovoltaic energy system. The objectives of this work 

is to build a converter and inverter for a hybrid wind-solar 

system. The two major objectives for the hybrid system are to 

retrieve that much energy as possible from wind and solar, 

and to feed the load with high-quality electricity. Whenever 

voltage disturbance occurs in the distribution network, this 

strategy will ensure that the hybrid DG system continues to 

function correctly and remains attached to the main grid. The 

keyboards to achieving above that the goals are increasing 

the DC voltage to an appropriate standard using the converter 

and acquiring pure AC voltage from the inverter. Based on 

availability of the energy sources (ES), this structure enables 

the two sources to provide the the load independently or 

concurrently. 

(Kumar & Shivashankar, 2021) [8] For a grid-connected 

HWSES, the conceptual framework work proposes optimised 

modelling and control techniques. To improve the maximum 

power tracking effectiveness of a grid-connected wind-driven 

Doubly Fed Induction Generator (DFIG) integrated with a 

solar Photovoltaic (PV) system, linked to the DC link of the 

Hybrid Wind-Solar Energy System's back-to-back converters 

(HWSES). The Grid Side Converter and Rotor Side 

Converter are controlled using Stator Flux-Oriented Control. 

The primarily contribution of this study is to apply the 

Maximum Power Point Tracking (MPPT) approach to wind 

and solar PV structures in order to maximise power 

extraction and improve hybrid system integration into 

electrical grids. The achievement and efficiency 

improvements of the Perturb and Observe (P&O) and 

Incremental Conductance (IC) MPPT algorithms are paled in 

comparison in a solar Photo Voltaic system with differing 

solar insolation. 

(Bouzelata et al., 2016) [9] Novel hybrid patterns in power 

electronics are discussed in this work for the integration of a 

wind energy conversion system (WECS) and a PV power 

generator, which is then connected to the grid via a parallel 

active power filter (APF). The purpose of the novel hybrid 

arrangement is to react to power generation simultaneously 

by active and reactive power compensation, as well as 

harmonics current prevention using active filtering powered 

by solar energy. The proposed WECS is based on a back-to-

back AC-DC-AC pulse-width modulation (PWM) converter 

with a doubly fed induction generator (DFIG) with 

straightforwardly grid-connected stator and rotor. 

(Venkatasamy & Kalaivani, 2021) [10] The reactive power 

capability of a grid-connected PV inverter was explored in 

this study. The reference value enables and controls the 

active and reactive power that will be implanted into the grid. 

As a simulated world, the power quality survey was done out 

in both operation modes. The same conditions were verified 

in a 75 kW solar PV system at the time. 

 

IV. PHOTOVOLTAICS 

PV energy has been recognised as a viable option for 

obtaining a long-term energy transition. Photovoltaic 

modules prices have been dropping significantly over the last 

decade as a due to globalization, vastly improving the 

technology's ability to compete. The energy sector is shifting 

away from traditional centralised systems and toward more 

regionally produced and consumed (dubbed prosumer) 

systems with more proactive customers. As a result, 

policymakers must concentrate on PV power methodologies 

that strike a careful balance with other energy technologies 

while maintaining network security. 

Photovoltaic (PV) is one of the most hopeful and well-known 

methods for generating electricity from solar energy. It is 

predicted to provide the majority of upcoming global 

electricity consumption.Photovoltaic (PV) modules, which 

range in size from those few watts to hundreds of kilowatts, 

transform solar radiation straightforwardly to direct current 

(DC) electricity. A photovoltaic module's output current 

gradually increases as incident global radioactive particles 

rises and falls linearly as module temperature increases. 

Current (and thus power) varies nonlinearly with voltage at 

any given temperature and radiation value. 

V. MICROGRIDS 
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Microgrids are gaining popularity as a way to reduce load 

expansion, integrate intermittent renewable energy sources, 

and avoid protracted power outages. A single-owned 

construction or campus, and also a community microgrid that 

serves multiple buildings with different owners, are the two 

types of microgrids. The owner/operator, known as the 

aggregator, who supervises the optimal making plans and 

effective functioning of these micro - grids, appears to find 

the community microgrid more daunting task. As a result, 

microgrids should be able to monitor and control loads and 

distributed energy resources (DERs) inside every building. 

Microgrids (MGs) are small self-contained power systems 

that can function when the larger grid is bottom, providing 

energy in remote areas and in the aftermath of natural 

disasters. The implementation of distributed energy resources 

(DER) and the interaction incorporation of these resources 

with the MG management system or an MG control system 

were the concentrate of the majority of MG demonstration 

projects around the world. 

The microgrid testbed is situated in a business park. The 

region has a based on usage rate and a high grid power tariff, 

resulting in high electricity bills for industrial institutions. A 

micro - grid that incorporates renewable energy sources 

[wind and solar photovoltaic (PV)] as well as other 

distributed energy resources (DERs) is being established for a 

manufacturing park in the region to resolve this concern as 

well as other purposes.By feature market, microgrids are 

divided into three categories:  

Simple Microgrids - A simplified microgrid already has one 

form of DG, simple functional areas and layout, and is 

designed for use with CCHP or constant supply to critical 

loads. 

Microgrid with multiple DGs- Multiple simple microgrids or 

numerous kinds of supplementary, coordinated DGs make up 

a multi-DG microgrid. The construction and layout of this 

grid is far more complex and difficult than that of a simple 

microgrid. In order to maintain power balance all through 

islanded operation, some loads must be recognized as 

sheddable loads. 

Microgrid for utility purposes- A utility microgrid can 

include all DGs and microgrids that fulfil certain technical 

requirements. Loads are prioritized in such a microgrid based 

on users' reliability and availability, and high-priority loads 

will be driven first in a case of emergencies. 

VI. CONCLUSION 

This paper has elaborated the importance of renewable 

energy in the modern world. The utilization of renewable 

energy sources in the power generation. The distribution of 

the generated energies through the use of distributed 

generator and then with the help of microgrids how the 

energy is transmitted to the consumer. Additionally, we have 

also discussed about the types of microgids. 
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