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Abstract- Both the AC and DC power systems need to be updated so that they can meet the needs of the public. When DC 

microgrids are connected to DC renewable and storage sources, their performance is admirable because it is so efficient, 

consistent, and reliable, and it allows for load sharing. The main goal of any DC Microgrid's control strategy should be to 

make sure that the load and power are balanced well with the Distributed Generator (DG) sources. Because renewable energy 

sources come and go, batteries are an important part of a DC microgrid's load–power balancing system. There's a chance that 

the plan for managing energy that's already in place can handle the extra load. The power distribution networks that serve 

rural areas, on the other hand, are not made to work with this method. The results of this study give an energy management 

strategy, or EMS, for a DC Microgrid that can use solar, wind, super capacitors, and batteries as input sources to power 

remote areas. In the modelling and overall design of controllers, the rated voltage of the super capacitor is usually taken into 

account. The usual way to make a controller could cause the system to become unstable or cause the DC link voltage to ring 

when the super capacitor voltage is low. In this, the effect of changes in the voltage of supercapacitors on the stability of  DC 

micro grids is studied, and a control design method is suggested to make sure that DC micro grids are stable in all modes of 

operation. The design and stability analysis of a direct current (DC) microgrid with a battery-super capacitor energy storage 

system that works with a variable super capacitor operating voltage. 
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I. INTRODUCTION 
 

In this modern world a wide range of problems are being 

faced, there are many green houses are being emitted 
which made a negative impact to our environment. The 

non-renewable energy sourced power stations are one of 

the contributors for emitting greenhouse gases. Besides 

them these power stations are also main causes for many 

diseases occurring to people who are residing the power 

stations. Moreover these power stations are not permanent 

as the energy sources will be depleted soon.[1] 

 

Large wind turbines use either gears or devices without 

gears to raise the speed of the generator. Also, an inverter 

is used to make the output voltage higher than what the 
grid gives. If the wind's phase is set to come before the bus 

phase, it can be added to the grid bus. The integration is 

easy to set up because the utility bus has a very low 

impedance. 

 

Wind power generating systems have the most trouble 

keeping the voltage and quality of the power they put out 

constant. Renewable energy systems sometimes use both 

solar and wind power together to make the whole system 

more reliable. 

 

Usually, the AC voltage from the wind turbine is rectified 

and then mixed with the DC voltage from the solar cell to 

charge the battery and power the load.[2] 

 
Fig 1.  PV/wind/battery/diesel generator HRES. 
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1. Energy Resources:  

Since the first engine was built in the 1600s, energy use 
has been in the spotlight for many reasons, such as political 

and economic factors, the growth of the world's population, 

and the needs of new technologies. Since energy use keeps 

going up, people are looking for other ways to get power. 

The World Energy Production/Consumption profile shows 

that the use of new alternative energy sources has cut down 

on the energy deficits. There are two types of energy 

sources: those that can't be changed and those that can be 

used over and over again. 

2. Renewable Energy Resources:  

Renewable energy sources are those that can be used over 

time and keep getting more energy on their own. 
Renewable energy sources are being put to the test by the 

rise of industry and the growth of the world's population. 

Sun, wind, biomass, tides, waves, and geothermal heat are 

all examples of renewable energy sources. 

 

3. Stand-Alone Hybrid Generation:  

If rural areas in developing countries are to grow, they 

must have access to electricity that is reliable and doesn't 

cost too much. When primary sources about rural 

electrification are looked at in the same way, they show 

that RES are one of the best and greenest ways to bring 
electricity to rural areas. In rural and far-flung areas, small 

power systems are often the only way to get electricity. As 

the price of solar and wind power has gone down and 

inverter technology has become more common, there are 

more and more mini-grids. Grid-tied power systems and 

off-grid power systems are two big groups that describe 

how small power systems are connected to the larger 

electrical grid.3-6] 

 

4. off-Grid Systems:  

Off-grid power systems make up almost all of the small 

power systems that are built and optimised to meet the 
power needs of remote places. "Off-grid" refers to a system 

that is not connected to the main power grid. Standalone 

systems come in many sizes and are used for many 

different things, from wristwatches and calculators to 

remote buildings and spaceships. 

 

It has been shown that autonomous decentralised rural 

electrification (off-grid) based on the generation of 

renewable power on site through the installation of stand-

alone power systems in rural households and the setting up 

of electricity distribution minigrids, fed by RES or mixed 
ones, can provide high quality and reliable electricity for a 

variety of uses, such as lighting, communication, water 

supply, and motive power. 

 

Off-grid renewable energy solutions can directly meet 

energy needs and get rid of the need for a large number of 

distribution facilities. Hybrid systems can power a whole 

community, like a village, and can also be upgraded in the 

future by connecting to the grid. Using renewable energy 

sources (RES) is better than using traditional energy 

sources in a number of ways. When you use renewable 

energy sources, you can get reliable electricity right away, 
you don't have to wait for the grid to be extended, and you 

can connect to other people. These are just a few of the 

reasons why it's good to use RES. 

 Reduce The Dependency From Oil Price Fluctuations 

 Reduce The Transportation Costs Of Fuels 

 Improve Health Care And Reduction In Rural Areas 

 Increase Economic Productivity And Create Local 

Employment Opportunities 

 Fight Climate Change And Poverty 

 Allow For A Better Use Of Local Natural Resources 

 

5. Grid Tied Systems:  

A system that is wired into an existing power grid and adds 

electricity to the public grid is called "grid-connected." In 

order for power to go into the grid, a grid-tie inverter must 

change DC to AC at the same rate as the grid (also called 

grid interactive inverter). A hybrid alternative energy 

system can run on its own if it can connect to a utility grid. 

The system must have enough storage space to handle the 

changes in power that come with using alternative energy 

sources in a stand-alone application. 

 

This kind of system is called a "micro-grid" because it has 
its own power plant and users. In an application that is 

connected to the utility grid, the energy sources of the 

micro-alternative grid can power both local loads and the 

utility grid. These DG sources can help not only with the 

real power needs of the utility grid, but also with its 

voltage and reactive power needs. If these systems are 

connected to the grid, the storage device doesn't need as 

much space because the grid can act as a backup. But when 

the system is hooked up to the utility grid, it has to meet 

certain standards for how it works and how well it works. 

There are limits on voltage, frequency, and harmonics. [7-
8] 

 

II. LITERATURE REVIEW 

 
Marina Babayeva et.al (2020) In this study, wind power 

is shown to be a potentially game-changing innovation in 

the field of renewable energy. The theoretical basis and 

mathematical model of a wind generator based on the 

Magnus effect are explained, as well as how it works in the 
real world. People have thought about the link between the 

speed of the wind, the speed of the rotor, and the rate at 

which the blades of a wind generator turn. How much each 

variable changes the mechanical power coefficient is 

figured out. Some thought has been put into how the 

mechanical power coefficient affects the total amount of 

power generated, and algorithms have been made to keep 

track of the maximum power point. We look at what 

happens to the mechanical power coefficient when the 

parameters of a mathematical model are changed. 
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Chao Xing;et.al (2020) This article gives a brief look at 

the technical benefits of using a wind-solar hybrid system 
to make electricity. It also builds models of systems that 

use wind power, solar power, and batteries to store energy. 

The article focuses on the maximum power point tracking 

(MPPT) control, which is the key to wind and solar power 

generation systems, and it gives a detailed analysis of the 

maximum wind and solar power. The basic idea of power 

tracking and several widely used MPPT methods, as well 

as the simulation and analysis of the MPPT control 

strategy for wind and photovoltaic in a hybrid wind-solar 

power generation system using Matlab and Simulink. 

 

Guyuan Ji et.al (2020) Maximum power point tracking 
(MPPT) is a key control goal for systems that turn wind 

energy into electricity. At a certain wind speed, there is a 

best generator speed that lets the system collect the most 

energy from the wind. This study suggests an AC-AC 

converter and a switching reluctance generator for a wind 

power generation system with variable speed (VSWPGS). 

Formulas were made for the wind turbine, SRG, AC-AC 

converter, and control system so that the proposed system 

could be checked theoretically. Overall, the maximum 

power point tracking (MPPT) control method with the 

optimal tip speed ratio is used. In a simulation that 
Matlab/Simulink ran, the speed of the wind changed. 

 

Khouloud Bedoud et.al (2020) This work describes, 

models, and controls a system that uses a variable-speed 

wind power system to make electricity. Due to the fact that 

wind speeds vary, these devices are always in demand. In 

addition, fuzzy logic observer (FLO) is used for MPPT 

control to estimate the speed of rotation when wind speed 

data is not available. Using numerical simulation in 

Matlab/Simulink, a quantitative and qualitative study of the 

1.5 MW energy generation system is done to improve and 

prove that this strategy works. Through simulation 
experiments, the technique is checked and the dynamic 

behaviour of the system is improved. 

 

Krunalkumar R. Prajapati et.al (2019) In this article, 

fuzzy logic is used to find the point of greatest power in a 

stand-alone wind power system that uses PMSG as its 

generating machine. The goal of this app is to find the 

point where power is at its highest. The fuzzy logic control 

(FLC) method is used to run the hill climb search (HCS) 

algorithm. The goal is to track the maximum power that 

can be taken from wind energy as the wind changes. This 
can be done by keeping track of the most power. An 

electrical energy storage device, like a battery, is used as a 

necessary part of a stand-alone wind energy conversion 

system with a fixed load in order to store the extra power 

that is made. The proposed plan was simulated in 

Matlab/Simulink, and the results of that simulation have 

been gathered. 

 

Hayat Elaissaoui et.al (2020) In this study, we looked at a 

hybrid system that uses both wind and solar energy. We 

hope that by putting in place this new Maximum Power 

point tracking (MPPT), we will be able to improve the way 
this system works. The suggested algorithm is made with 

fuzzy logic (FL) and artificial neural networks (ANN) 

(ANN). With the help of artificial neural networks (ANN), 

the maximum output voltage of the photovoltaic generator 

(PVG) for the photovoltaic system (PV) can be estimated 

when it is exposed to different environmental conditions 

(Temperature and Solar irradiance). Fuzzy logic is used to 

control the DC-DC boost converter. In the wind turbine 

system (WT), the Artificial Neural Network (ANN) is used 

to predict the maximum output voltage for different wind 

speeds, and the Fuzzy Logic Controller (FLC) runs the 

DC-DC boost converter. The Wind Turbine System 
includes both of these parts. The simulation is done in 

MATLAB and SIMULINK to figure out if the planned 

MPPT will work or not. 

 

Jyotismita Mishra et.al (2018) The MPPT method 

suggested in this study, which is based on the load voltage, 

can help separate wind power systems (WGS). The method 

gets the most power out of the system by keeping track of 

how quickly the load voltage and duty cycle change. 

Experiments show that the MPPT works both when the 

wind speed stays the same and when it changes. The 
suggested method only needs one voltage sensor, which 

lowers system costs, makes implementation easier, and 

makes the system more reliable. Also, you don't need to 

know about the speed sensor or any other system 

parameters. The lab setup that was made works with the 

controller, which runs on the digital platform DS1103. 

 

Tomas Syskakis et.al (2019) To get more people to use 

micro-grids and pico-grids, there needs to be distributed 

generation systems that are not only easy to use but also 

good for the economy. Research and development of small 

wind turbines (SWTs), which could be used to make 
renewable energy work in the real world, has been given a 

big boost by the rise of decentralised power generation. 

Maximum Power Point Tracking (MPPT) algorithms need 

expensive sensors like anemometers and turbine 

parameterization, but SWTs can't do either of these things. 

Traditional SWTs either don't use MPPT or use simple 

methods like incremental conductance (InCond) or perturb 

and observe because they are cheaper (P&O).  

 

In this study, we come up with a new SWT MPPT 

algorithm that is based on the InCond method and works 
well in terms of both processing speed and memory use. 

We also show a model of the SWT system that is based on 

control. Using software that is common in the field of 

power electronics, this model can be simulated quickly. 

The maximum power point tracking (MPPT) algorithm 

that has been made has a lot of advantages. For example, it 

improves steady-state efficiency, finds the maximum 

power point (MPP) faster, and keeps the algorithm from 

getting confused when the wind speed changes. This 

research shows how the suggested method would work and 
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backs it up with simulations. The paper also gives 

experimental proof using a custom-made turbine emulation 
platform (TEP). 

 

Shefali Jagwani et.al (2018) A Switched Reluctance 

Generator (SRG) with a grid-interactive inverter is 

proposed for use in wind energy conversion systems. This 

would make the most of wind power and make sure that 

important loads always have reliable power (WECS). 

Maximum Point Power Tracking (MPPT) is a method for 

simulating wind turbines. This algorithm controls the ratio 

of tip speed to base speed, which is used to figure out SRG. 

The SRG can be controlled by changing the on angle, the 

off angle, and the reference current. A single-phase grid 
interactive inverter is used. This inverter can work both on 

and off the grid. Robust power flow regulation is 

described, and it is shown that it depends on the state of 

charge (SOC) of the generation bus battery and can be used 

in a number of different on-grid and off-grid situations. 

 

Chenghao Fu et.al (2018) Wind power has a lot of 

potential as a source of renewable energy because it is 

cheap, doesn't run out, and can be used over and over 

again. A wind energy generating system is made up of a 

wind turbine, a generator, and converters. These parts work 
together to gather energy from the wind, add it to the grid, 

and send it to the grid. Wind speed, wind turbines, 

generators, converters (both on the generator side and on 

the grid side), and other factors all play a role in the 

modelling of the system that makes energy from the wind, 

which is the focus of this study. After the three classic 

MPPT techniques (TSR, PSF, and HCS) have been shown, 

a fuzzy slope HCS method is shown to make sure the 

system is fast and accurate. Lastly, modelling with 

Simulink shows that the plan works and can get almost all 

of the wind's potential energy.[5] 

 

III. SOLAR PHOTOVOLTAIC 
 

Figure 1 shows a system for getting power from the sun. 

Each solar cell on a panel is part of a larger model that is 

made by connecting solar cells in series or parallel to make 

the necessary currents and energy. Solar PV systems are 
not very hard to understand. Solar panels, for example, 

soak up the sun's rays and turn them into electricity for 

your home. An inverter changes the DC pulses into AC 

electricity that can be used on the grid (which is what you 

use in your home). The different switch boxes installed for 

safety are connected by wires and conduit. Storage 

batteries can provide protective power during periods of 

free sunlight by storing more or part of the power from 

solar panels. Solar power generation systems are used for 

private power consumption, weather stations, and radio or 

television stations, entertainment venues, such as cinemas, 

hotels, restaurants, villages, and islands. The traditional p-n 
junction solar cell is the most advanced solar energy 

collection technology. 

 
Fig 2. Basic Solar (Photovoltaic) System. 

 

The fundamental physics of energy input and carrier output 

functions the physical properties and the associated 

electrical properties (i.e., the band distance). The electron 

needs to have energy greater than the bandgap to excite 

electrons from the valence band to the conduction band.  

 

A perfect solar cell has a direct band gap of 1.4 eV, which 
lets it absorb as many photons as possible from the sun's 

rays. Silicon has a band gap of 1.1 eV where there are no 

electrons, and the lattice, which seems to go on forever, 

makes bands of acceptable energy levels.However, the 

sun's radius is close to the black spectrum of about 6000 K. 

Therefore, most of the rays from the sun reaching the earth 

have a source of energy greater than the radius of the sun 

silicon group. These high-energy phonons will be cured by 

solar cells. Still, the distance between the phonons and the 

silicon band will be converted to heat (via an overflow 

called phonons) instead of usable energy. For a single 
meeting cell, this will set a maximum efficiency of around 

20%. Current research methods to perform multi-node 

photovoltaic design to overcome efficiency limits do not 

seem to be an expensive solution. Even a built-in PV 

device can only be used during the day and needs direct 

sunlight (directly connected to the interior) for optimum 

performance. [1-3] 

 

IV. WIND TURBINE 
 

Wind Power Generation Like most other forms of energy 

on Earth, wind energy comes from the sun. As Earth goes 

around the sun every day, its rays and heat reach it. Due to 

the wide range of temperatures on Earth, heat moves from 

places where it is hotter to places where it is colder. 

Because of these differences in temperature, wind is made: 

in hotter parts of the planet, the air is hot and has a high 

pressure, while in colder parts, the air is cold and has a low 

pressure. Wind is air moving from places with more 
pressure to places with less pressure. Wind turbines have 

been used for thousands of years to grind grain and pump 

water, among other things. More than a million wind 

turbines are now running in different parts of the world. 
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There main jobs are to pump water and make electricity. 

Wind power has the potential to solve the pollution 
problems that come with most other ways of making 

electricity. Wind power has been used for thousands of 

years to mill grain, pump water, and do other mechanical 

work. But the fact that wind energy can be used to make 

electricity without making any pollution is what has made 

it so popular and led to its widespread use. Since the late 

1800s, people have been trying to use wind power to make 

electricity. Since the 1930s, people have been able to buy 

small wind machines that can charge batteries. Even 

though fossil fuels are relatively cheap right now, wind 

power is now one of the most cost-effective ways to make 

electricity. In the coming decades, wind energy is expected 
to become even more cost-effective as the technology is 

improved to make it both cheaper and more reliable. 

 

V. HYBRID SYSTEM 
 

Hybrids are systems that get their energy from more than 
one source. When it comes to making electricity, wind and 

solar systems that work together have a bigger effect. This 

kind of set up is also known as a hybrid system. Hybrid 

solar-wind applications are used in the field to meet the 

need for energy to be used all year long. Hybrid energy 

systems can meet their customers' needs by using a wide 

range of energy sources, such as oil, the sun, and the wind. 

This kind of project can be powered by both solar panels 

and wind turbines. On the other hand, it is just a part of the 

whole that adds to it. Both photovoltaic solar panels and 

small wind turbines depend heavily on the weather and 

temperature where they are used. So, solar and wind power 
can't get rid of the need for other types of energy. Experts 

in renewable energy say that wind and solar power can be 

combined to make a hybrid energy source that is powerful 

enough. Summer has a lot of bright sunlight and not much 

wind. 

 

In the winter, when there is less sunlight, gusty winds are 

easier to notice. Also, the efficiency of these renewable 

energy sources changes with the seasons. In other words, 

these two systems need each other so that the system can 

keep making energy without stopping. Depending on the 
weather and other outside factors, the system can get all of 

the energy it needs from either wind or solar systems, or 

from a combination of the two. The quality of the power 

coming in tells the control unit where to get the power to 

charge the battery. A wind turbine turns the movement of 

the wind into mechanical energy, which can then be turned 

into electricity. The wind turbine part of the hybrid system 

is made up of the tower, alternator, speed converters (gear 

box), and propeller, as shown in the picture below. 

 

A lot of storage technologies are needed to keep a steady 

flow of energy to the load [17]. In a hybrid renewable 
energy system, different types of energy storage can be 

used. Some of these are compressed air energy storage 

(CAES), pumped hydro storage (PHS), hydrogen fuel cells, 

flywheels, supercapacitors, superconducting magnetic 

energy storage (SMES), and batteries. Because 
superconductive wiring is used in the coil, SMES is the 

best new technology, but it is also very expensive. If you 

don't have the right technical support, you shouldn't use 

hydrogen storage or supercapacitors. Due to the high cost 

of setting up a PHS system, it wouldn't make sense to use it 

for a low-power application. Even though CAES is a cheap 

way to store energy, it needs underground caverns to store 

compressed air at the site of the system. 

 

VI. CONCLUSION 
 

This article gives an overview of hybrid renewable energy 

systems as a whole (HRES). Special care is taken to look at 

a number of things, such as methodology, unit size and 

optimization, storage, and energy flow management. Along 

with showing current trends, the study also talks about 

possible problems. Scholars who are interested in how 

HRES are made and how power is managed will find this 
literature review helpful. 
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