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Abstract 

In recent year’s generation of electricity using the different types of renewable sources are specifically evaluated in the economy 

ical performance of the overall equipment. An adequate supply of electricity is critical to the functioning of modern societies and 

to meet the electrical needs of an expanding global population and simultaneously reduce negative environmental impacts, it is 

of vital importance to incorporate solar energy and wind energy as a source of electrical production. Solar power & wind power 

has received considerable attention worldwide. The presented methodology is applied to evaluate the potential of solar wind 

hybrid system to produce electricity for a community and other state. Through this hybrid system we have reduce pollution and 

decrease the global warming. In this we have analyzing the data of wind and solar energy and evaluate the average energy by 

using hybrid system we have fulfills the energy demand into the future. In future by using of better quality sensor be can increase 

the potential. We use the small storage capacity. Because maintained cost becomes low using the better quality data logger is can 

increase the energy production. In future we have to install large solar and wind plant which are cheaper as compared to small 

plants. The Modeling and simulation of the Solar (photovoltaic) –wind hybrid system is carried out using 

MATLAB/SIMULINK. The energy resources solar and wind are seasonal, both may not be available at all times which causes 

an interruption in the power flow thus reducing the efficiency and consistency in the power. The integration of the two energy 

sources as one helps us to increase the output power of the system as a whole. In a hybrid power system the solar light energy is 

directly converted into electrical energy using photovoltaic panel and wind energy is converted into electrical energy using DC 

generators. The obtained dc power is stored in battery. The trickle charging method ensures better charging of the battery. This 

paper has data acquisition features to monitor voltage, current and power of hybrid system. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Renewable resources of energy in India are natural resources that can be refilled by natural processes at a rate analogous or faster 

than its speed of consumption by humans. Solar radiation, tides, winds and hydroelectricity are permanent resources and are 

considered as renewable resources of energy as they do not have the hazard of non availability. The term renewable resources 

have an implication of sustainability of the natural environment. Gasoline, coal, oil, natural gas, diesel, and other commodities 

derived from fossil fuels are non-renewable resources of energy in India. Unlike fossil fuels, a renewable resource can have a 

sustainable yield. Solar energy and wind energy are the renewable energy forever. For the growing demands of electrical energy 

and less availability of present resources, we need to develop a system which will be efficient to produce more electrical energy 

by accepting natural resources like sunlight, wind, hydro etc. In this paper, we would like to improve the present solar and wind 

system to produce more electrical power. Using of existing sensors, embedded technology and mechanical designs, we can 

improve the energy saving system. According to our system, one time investment will lead to good payback.  

Wind power is resultant from uneven heating of the Earth`s surface from the Sun and the warm centre. Most modern wind 

power is generated in the form of electricity by converting the rotation of turbine blades into electrical current through an 

electrical generator. The total wind energy capacity of India is about 45,000 MW out of which wind turbine of 8748 MW power 

has been installed in India till 31st March 2008. India is one of the most important countries in generating the power through 

wind energy. India now ranks as a "wind superpower" with an installed wind power capacity of almost 1167 MW and about 5 

billion units of electricity have been supplied to the national grid till date. Altogether 13 states of India acquire a net potential of 

about 45000 MW wind energy. The development of wind power in India began in 1990s, and has significantly increased in the 

last few years. 
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Solar energy is one of the most important and oldest renewable resources of energy in India. It is the energy derived directly 

from the Sun. Along with nuclear energy, it is the most abundant source of energy on Earth. Solar energy is the fastest growing 

type of alternative energy that is increasing at 50 percent a year. It is the photovoltaic cell, which converts sunlight directly into 

electricity. More than 7,00,000 PV systems generating 44 MW have been installed all over the Indian states. Under the water 

pumping programme more than 3000 systems have been installed so far and the market for solar lighting and solar pumping is 

far from getting saturated. Solar drying is one area, which offers very good scenario in food, agricultural and chemical products 

drying applications. The market segment and usage is mainly for home lighting, street lighting, solar lanterns and water pumping 

for irrigation. As the demand for power grows in the nation, traditional fuel based power-generating capacity also grows, SPV 

based power generation is believed to be a source to cater to the expected deficits. Especially in rural areas, where the likelihood 

of conventional electric lines is remote, SPV power generation has become best choice. Windmills that produce electricity are 

very eco-friendly. For one thing, they produce no harmful waste products. As the concern about fossil fuels and the impact it has 

had on our environment grows, there are more efforts being diverted in finding renewable energy sources. You have to have a 

wind supply for them to work. If there is no wind, the blades will not spin and nothing will be produced. Windmills are not very 

practical in areas of the world where there is little to no wind. However, as long as you live in a region that experiences plenty of 

wind, you will find that windmills are a cheap source of energy and can create electricity without the harmful effects. There are 

two types of wind turbine used today horizontal–axis wind turbine and vertical-axis wind turbine. Most widely used windmills 

are the horizontal-axis type. One wind turbine can produce 1.5 to 4.0 million kilowatt hours (kWh) of electricity a year. 

Horizontal-axis wind turbine have blades like airplane propellers. A typical horizontal wind mill stands as tall as a 20-storey 

building and has three blades that span 200 feet across. 

Vertical–axis wind turbine have blades that go from top to bottom and look like giant egg beaters. The typical vertical wind 

turbine stands 100 feet tall and 50 feet wide. Vertical-axis wind turbine make up just five percent of the wind machines used 

today. In windmill on top of each turbine, there is a box known as missile. Attached to missile there is a propeller connected to 

the rotor, wind direction rotates the missile to face into the wind. The energy in the wind called as kinetic energy turns the 

turbine blades around the rotor creating mechanical energy. Permanent magnet DC generator is a separately excited DC brushed 

motor with a constant magnetic flux. These DC machines consist of a stator having rare earth permanent magnets such as 

Neodymium or Samarium Cobalt to produce a very strong stator field flux instead of wound coils and a commutator connected 

through brushes to a wound armature. The main advantage over other types of DC generator is that the permanent magnet DC 

generator responds to changes in wind speed very quickly because their strong stator field is always there and constant. 

 Solar Panel: A.

Solar cell is a p-n junction diode of large area (1-100 cm2), which converts energy of the incident photons into electrical energy. 

A typical construction of a p-n junction solar cell, which consists of a shallow p-n junction formed on the surface of a substrate, 

front ohmic contact grids, a back ohmic contact, and an antireflection coating on the front surface. When a solar cell is exposed 

to solar spectrum, photons having energy equal to or greater than the band gap (Eg) of the solar cell material, get absorbed and 

hole and electron pairs are generated, which are collected by the respective terminals. Photon energy in excess of ' Eg ' is 

converted into electrical energy while photon energy less than ' Eg ' is either dissipated as heat in the solar cell or transmitted 

through it. The current source 'Iph' results from the charge carriers excited by solar radiation. Solar cells convert light energy into 

electrical energy either indirectly by first converting it into heat, or through a direct process known as the photovoltaic effect. 

The most common types of solar cells are based on the photovoltaic effect, which occurs when light falling on a two-layer 

semiconductor material produces a potential difference, or voltage, between the two layers. The voltage produced in the cell is 

capable of driving a current through an external electrical circuit that can be utilized to power electrical devices. The main types 

of solar panel available Monocrystalline cells, Polycrystalline cells, Amorphous cells, Thin Film technology. 
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II. PROPOSED DESIGN 

 
Fig. 1: Proposed hybrid wind solar strategy 

The wind turbine which generates power through the kinetic energy of the wind turns the turbine blade around the rotor creating 

mechanical energy which produces 24 Volts, 1Ampere. Likewise the solar panel also simultaneously generates power with the 

help of photovoltaic effect. Both these devices are separately connected to polarity controller which is nothing but an PN diode 

of 0.7volts. From the polarity controller, connection is given to the embedded microcontroller (PIC16F877A) whose supply 

voltage is 5volts.Fig.1 shows the proposed hybrid wind solar strategy. The microcontroller has inputs from wind sensor and light 

intensity sensor given in the respected units. The output is given through RS232 interface with the circuit of MAX232 by the 

embedded microcontroller PIC16F877A to the computer for the display purpose. Some of the parameters are displayed in the 

computer with the help of software used. Another connection from the polarity controller is being given to the switching circuits. 

Switching circuit is then passed by diode to the relay; the output from the relay circuit is given to the multilevel charging battery 

for charging purpose. If Pin. No 4 is connected to ground irrespective of any design output will be consistently zero. Pin. No 3 is 

output pin where we get logical 0s and 1s. The output voltage may not be adequate for high current switching. So we need to 

amplify the signal using transistors. The output of the transistor can drive subsequent MOSFET (or) IGBTs, which reproduces 

the frequency with offered voltage to it (photovoltaic output). In these circumstances, photovoltaic cell is connected between 

ground and drain of MOSFET through charging derives like battery. The photovoltaic output will be switched and charging the 

battery. The above operations will give long life to the photovoltaic because consumption of current is not constant so that 

terminal problems can be eliminated and loading of photovoltaic cells will be avoided. The output of the MOSFET is connected 

to relay circuit, where an advanced logic is developed to select the battery based on receiving the light. The solar system model 

consists of three Simulink blocks: the solar model bl oc k , the PV model block and energy conversion modules. The solar model 

block implements the mathematical model of the solar radiation. This is done by using standard Simulink and Matlab modules 

and functions. This block allows selecting different type of patterns for the solar radiation. The PV module implements the 

equivalent circuit of a solar cell, shown in Fig.2. Standard functions and blocks of Matlab and Simulink were used to obtain this 

model. Its structure is presented in Fig 3.The output of the PV module is processed by an energy conversion block implemented 

with a PWM IGBT inverter block from standard Simulink/Sim-Power Systems library [1]. 



Modelling and Simulation of an Integrated Photovoltaic-Wind Hybrid Power Generation Strategy  
(IJSTE/ Volume 1 / Issue 10 / 008) 

 

 All rights reserved by www.ijste.org 
 

44 

 
Fig. 2: Matlab Simulink implementation of the PV Module 

The Wind Turbine Induction Generator model is much of complicated part of whole simulation model. It consists of Induction 

Generator & Wind Turbine as shown in Fig.3. The three inputs are the generator speed (ωr_pu) in pu of the nominal speed of the 

generator, the pitch angle in degrees and the wind speed in m/s. The tip speed ratio λ in pu of λ_nom is obtained by the division 

of the rational speed in pu of the base rotational speed (defined below) and the wind speed in pu of the base wind speed. The 

output is the torque applied to the generator shaft. 

 
Fig. 3: Matlab/Simulink implementation of the wind turbine. 

Two energy sources such as wind and solar used together provides an increase in the systems efficiency as well as greater 

balance in energy supplies. The systems are complementary. Greater output can be obtained from the wind turbine during the 

winters and during the summers the solar panels would produce their peak outputs. Hybrid energy systems feature lower fossil 

fuel emissions and produces continuous power generation at all times thus being environmental friendly and reducing pollution. 

It improves the quality and availability of power. The required generating capacity of the basic solar and wind energy conversion 

units can be reduced since the total load is shared.  
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III. SIMULATION AND RESULTS 

 
Fig. 4: Solar Wind Hybrid Power System 

The simulation system contains power generation blocks from renewable energy sources such as sun, wind, battery blocks 

(providing the energy storage), measurements blocks for electrical parameters (voltage, current etc), inverter blocks (for power 

generation in DC voltage), energy consumer block. The Matlab Simulink model of the solar-wind hybrid power generation 

system a renewable energy hybrid system is as shown in Fig.4.  

Fig.5 shows the results of the simulations. From Fig. 5, we see that at 4 secs there is a demand power increase from 2100 to 

4000W and that because of the constraints on the maximum increasing rates of and, the wind solar system cannot supply 

sufficient power and the shortage of power is made up by the battery bank. 

 
Fig. 5: Simulation waveforms 
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Fig. 6: Closed loop Generation 

The closed-loop profiles of power generation are displayed in Fig. 6 (a)–(c). The entire energy generation system operates 

reliably, thereby yielding positive results for the robustness of the control system with respect to abrupt variations in wind speed. 

Both maximum power generation capabilities of the two subsystems are perturbed as a result of the weather disturbance, but both 

the wind subsystem and the solar subsystem operate in a robust fashion and the total power demand is met. 

IV. CONCLUSION 

The capitalization of renewable resources potential confers real premises to achieve some strategic aims, but also the durable 

development of energy sector and the protection of the environment. In order to exploit the economic potential of renewable 

resources in competitive conditions on the energy market, it is necessary to adopt and implement some energy policies and 

specific resources. The promotion of energy production from renewable resources represents an imperative objective in present 

times justified by environment protection, the increase of energetic independence by supplying sources diversity and, of course, 

economic and social cohesion The hybrid power generation paper overcame the disadvantages of the existing model of solar 

panel and the wind turbine. The integration of both the solar power generation and the wind power generation as a one increased 

the efficiency of the overall system, consistency of the power generation can be improved, the interruption of the power flow was 

avoided. Stepper motor can be attached to the solar panel for obtaining the maximum light intensity from the sun light. 
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