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Abstract

Energy is the need of the day, energy generated from conventional source is under exploited. The
conventional energy pollutes terrain severely and its least vacuity. So, India turned to produce electricity on
the operation of unconventional energy resources like solar, wind, hydro etc. According to the development
of India, Electricity generation on non-conventional energy sources also plays a major part. On behalf of
this, the operation predicated solar- wind crossbred system systems is more important than other combined
sources. crossbred energy system is the combination of any two energy sources in a power system to fulfil
the demand of consumers. This system can be designed for both off grid and on grid and also furnishing the
uninterrupted force in various climatic conditions. Some of the cold- thoroughbred generation systems are
solar- wind, solar- diesel, wind- hydro and wind- diesel. This design mainly on non- grid connected solar
and wind crossbred power system.
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Introduction

Our demand of electricity for operation all the appliances in our day- to- day life. So, it becomes an necessary
part in our life. Now there are two ways for producing electricity as renewable and non-renewable sources.
The electricity product from non-renewable sources causes pollution in atmosphere similar as ash in case of
coal power factory, similar as bank in diesel power factory, some radioactive waste from nuclear power
factory and also depleting in nature [1].Such difficulty can be reduced through the use of renewable energy
resources. The standalone renewable energy systems in electricity product have less effective than
combination of two systems to overcome the demand in the world. Hybrid energy system is the combination
of any two energy sources in a power system to fulfil the demand of consumers[2][3]. This system can be
designed for both off grid and on grid and also furnishing the continued force in colourful climatic
conditions. Some of the cold-blooded generation systems are solar- wind, solar- diesel, wind- hydro and
wind- diesel. Among these, solar- wind mongrel system is the most eco-friendly and profitable system.
Because the vacuity of solar and wind are further than other combinations. It can also be installed anywhere
in the world. The new source should be dependable, pollution free and provident[4]. The non-conventional
energy coffers should be good indispensable energy coffers for the conventional energy coffers. There are
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numerous non-conventional energy coffers like geothermal, tidal, wind, solar etc. the tidal energy has
downsides like it can only enforced on ocean props[5]. While geothermal energy requirements veritably lager
step to prize heat from earth. Solar and wind are fluently available in all condition. The non-conventional
energy coffers like solar, wind can be good indispensable source[6]. Solar energy has debit that it couldn't
produce electrical energy in stormy and cloudy season so to overcome this debit use of three energy coffers
so that any one of source fails other source will keep generating the electricity and in good rainfall condition
uses all sources combine[7]. In this design used a VAWT rather of HAWT. Hence this design is grounded
on the combination of two energy source mains, wind and solar. To prize energy from wind and to convert
that energy into electrical power, our need, Wind Turbine setup which can convert the mechanical power
into electrical power. The blades of the wind turbine are fixed to the rotor part of the creator set which is
mounted on the turbine using gear- arrangement. Wind with a speed of 5km/hr or further causes the gyration
of the blades of the turbine. As the blades rotate, the mechanical power also converts into electrical power
with the help of creator set[8][9][12]. Hybrid energy system is the combination of two energy sources for
giving power to the cargo. Hybrid energy system has good trust ability, effectiveness, lower emigration, and
lower cost[12].

Mains

Battery chargers are necessary for any 12V electrical setup because it allows the battery to charge itself and
be usable again by the 12V circuit system. There are different chargers that use different energy sources to
charge the battery, e.g., solar cell uses solar energy, wind turbine uses wind energy or mains can be used to
charge the battery directly using the grid system.

RENEWABLE ENERGY SYSTEM

Solar energy is the energy which we receive from the sun in the form of radiation and it does not cause any
harm to the environment. Its greatest feature is its abundance and free of cost nature. The system effectiveness
is pretty good too and the availability of the energy source is continuous. The average periodic radiation
received by earth is 1000w/m”2[10].

When the wind blows it generates some kinetic energy which can used to create electricity with the help of
a suitable wind turbine and circuit system and the production cost is fairly low too. The advantageous part
of this system is that wind is available nearly throughout the day and its efficiency depends on the speed of
the wind. The hybrid system provides overall advantage over other conventional sources of energy[10][11].
It can be used on-grid or can be used by the consumers directly with the help of circuit system to charge
battery for further use. We can say that the overall advantage of this is its effectiveness, long life span, low
pollution and environment friendly1[13][14].

Objective of this project
e Make a solar and wind hybrid power system.
e The use of mains, photovoltaic cell and wind turbine for charging of battery.

e Display electrical power output through charging system.
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e To provide alternate power solution for remote location.

e Use of renewable energy sources.

The layout of paper is divided in five section
Section 1- Cover the introduction of various methods
Methods-

1. Mains power supply

2. Renewable energy resources

Working Methodology

The solar panel used give an output of 6V for steady charging of the battery. The wind turbine generates an
output voltage of 7V dc. Now the voltage is stored in a 12V rechargeable battery[14]. Hence the system
voltage of 13V dc can be converted into 220V ac using a step-up transformer after converting the DC output
from the battery to AC. The solar panel and wind turbine can be used to charge the rechargeable battery[16].
The battery can also be charged using the mains directly. The system is also provided with a BMS (Battery
management system) which shows the charging status of the battery. With the help of switch and socket,
loads can be connected. Here the output is shown using a load which is a bulb setup that glows when the
power is turned on[17][18].

Wind turbine Bulb set-
up/load
12v/2A o/

Battery 12V I

Solar panel Buck-Boost with BMS DC-AC Step-up
converter -’ (battery Converter transformer
management
system)
Mains AC-DC
Converter DC output
Method

Mains power supply-

Battery chargers are essential to any 12V electrical setup, allowing you to replenish the charge that is drawn
from your battery by your 12V circuits. The mains power supply uses the AC current to charge the 12V
battery. The hybrid system is weather dependent, so if there is no wind or no sunlight then the mains charging
system can be used to charge the battery. The supply from the mains is converted from AC to DC using
bridge rectifier then it is used further to charge the battery.
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Renewable energy resources

Solar energy system- when the solar radiation from the sun fall of the photovoltaic cell of the solar panel,
then the panel converts the sunlight into electrical energy and the electrical energy generated is in the form
of DC current. The average solar radiation received by the panel is 6 hours per day in all conditions of
atmosphere[18][19].

Solar panel- A solar panel converts the sunlight from the sun to electrical energy and it is also known as
photovoltaic cell. It consists of a thin layer of p-type semiconductor layer and a thick layer of n-type
semiconductor, then a few electrodes are applied on the top of the p-type semiconductor layer. The solar
panels used here have an rating of 6V/2amp[19][20]. The output produced by the solar panel depends on the
intensity of the sunlight which causes unsteady production of DC current which causes fluctuation in the
charging of the battery[21][22].

Figure 1: solar panel

' Thrive Solar Energy Pvt. Ltd.
Model No: 6 V - 3 W
< Serial No: 291772

Wind Energy System- The wind energy system consists of a wind turbine which converts the kinetic energy
of the wind to electrical energy using Dynamo motor. The dynamo motor acts a generator to produce
electricity, the output generated depends on the velocity of the wind. The power output generated by the
turbine depends directly on the speed of the wind blowing ( the higher the speed of wind the greater is the
output generated by the turbine)[26][27].

Wind turbine- wind is a renewable source of energy and the wind turbine is used to convert the kinetic
energy of the wind into electrical energy. Wind turbine is basically of two types: horizontal axis wind turbine
and vertical axis wind turbine[23][24]. The power generated is then stored in a rechargeable battery for the
load to use it. Wind turbines use the kinetic energy of the wind to produce clean and emission free energy
for farm, house and small businesses. The generator of the wind turbine converts the mechanical energy of
the blades into electrical energy. The wind turbine used here is horizontal axis wind turbine because their
height gives them an advantage over vertical axis wind turbine and they receive wind at hight speed which
helps them to generate more output[28]. The wind turbines are highly efficient and reliable [25][26][27][29].
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Figure 2: wind turbine with simulator

Calculation

Calculation for wind power plant-

Rated Voltage = 6.9V

Rated current =2 Amp

Total power generation

Generated electricity=6.9V,2 Amp

%~ 6.9V x2 Amp = 13.8W

Consider, in one minute 13.8W power generated

=~ In 1 hour = 13.8x 60 = 828 watt

Calculation for solar power plant:

Maximum power of the solar panel is = 3W

Rated voltages=6V

Rated current=2A

Therefore, generation can be obtained from solar power plant is 12W/min.

We are getting the following result:

1. 800 t0900 watt generation can be obtained from wind turbine power plant in 1 hour.

2. 700 to750 generation can be obtained from the solar power plant.

Overall, output obtained from this project is 750W in 1 hour

Hybrid System

The total power produced by renewable sources of energy produced in India is quite less as compared to non-
renewable sources of energy. The wind power produced is: 41.9 GW, Solar power produced is: 63.3 GW,
biomass/co-generation: 10.2 GW and small hydro power produced id: 4.93 GW[22]. It is also difficult to
supply electricity to various parts of India like the hilly regions, villages, etc. To overcome this shortage of
supply we can increase the use of renewable source of energy by using the hybrid system which uses the
power of sun and wind to generate energy[19]. The hybrid system uses wind mill and solar panel to generate
electricity from wind velocity and radiation from the sun. the use hybrid system can be very useful to reduce
the power shortage as it can be used on grid as well as off grid. Places where it is difficult to provide
electricity, there we can use hybrid system to generate and store electricity. Renewable sources are available
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everywhere and can be used to produce clean and safe supply for daily purpose. The hybrid system provided
here consists of three-way charging system, they are solar, wind and mains[19][22].

CONVERTER - There are mainly four types of converters - AC-DC Converter, AC-AC Converter, DC-
DC Converter and DC-AC Converter. The type of converter being used here is AC-DC converter and DC-
AC converter. First we use the AC-DC converter to convert the AC current from the mains to DC for charging
of the battery and later in the stage we use DC-AC converter to convert the DC current from the battery to
AC for the load to use it.

AC-DC Converter- AC/DC converters are electrical circuits that transform alternating current (AC) input
into direct current (DC) output. AC/DC Converters are also called “rectifiers”; they convert the input AC
voltage to variable DC voltage, then optimize it through a filter to obtain an unregulated DC voltage.
DC-AC Converter- A power inverter, inverter or invertor is a power electronic device or circuitry that
changes direct current (DC) to alternating current (AC).

figure 4: AC-DC Converter

Boost converter
A boost converter is a step-up, DC-DC converter. It increases the voltage while decreasing the current. The
boost converter is used to amplify the input from solar and wind charging system to a fixed amount for the
steady charging of the battery which helps increase the battery lifetime.

Figure 5: boost converter
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Battery

A battery is used to store electricity that is produced from solar and wind energy systems. The capacity of a
battery varies depending on the size of solar panel and wind turbine used. Battery requires low maintenance
and low charge leakage. The number of batteries connected in series or in parallel to increase or decrease the
capacity of a battery depending on the output of hybrid system[30]. The battery also consists of BMS(battery
management system) to indicate the charging status of battery via phone or led display. The battery
management system indicates whether the battery is being charged or not and it also indicates the active
charge percentage of the battery, by using which we can prevent the battery from overcharging and extend
the lifespan of the battery[30][31][32].

Figure 6: Battery with BMS

Step-up transformer

The transformer that increases the voltage from primary to secondary is known as a step-up transformer. The
number of turns in this type of transformer is more on the secondary side than compared to the primary side.
The use of step-up transformer here is to increase the voltage coming from the DC-AC converter (12V) to
220V for the load to use. The battery stores the power generated from the solar panels and wind turbine, then
sends it to the step-up transformer which amplifies the 12V input to a 220V output which is then supplied to
the bulb setup (load).
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Conclusion

From this project we conclude that hybrid power generation is a safe way to harness the renewable source of
energy and it causes less damage to the environment. By using this we can reduce the transmission losses as
well as the cost. It is way more safer and cleaner than the conventional sources of energy, the hybrid power
generation system can be used to supply power to the places where the government struggles. This reduces
the load on the power stations and also reduces power shortage. It is cost effective as it can be used at it can
be used at the place where it is generated. It has a better life span and has overall advantage over conventional
source of energy.

Future scope

This project provides a long-term solution for the power shortage around the world. Hybrid power generation
can be used on grid as well as off grid. The hybrid system can be used to generate power at large scale which
can solve the power shortage issue for remote location and research area.
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