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Abstract—Due to the critical condition of industrial fuels which
comprise oil, gas and others, and emission of harmful pollutants the
growth of renewable energy sources is incessantly improving to meet
the day by day growing electricity demand. Among different
renewable sources solar and wind energy are the world’s fastest
growing energy resources usually are more reliable and incur lower
costs than photovoltaic (PV) or wind systems. Main concerns for
designing hybrid solar-wind power generation systems are power
system reliability under different changing weather conditions and
the corresponding cost. This paper shows the simulation and
modelling of hybrid energy system consisting of Wind and
Photovoltaic with battery storage. A model of hybrid energy system
comprises of wind and photovoltaic system is developed in
MATLAB/SIMULINK software. The simulation studies indicate the
hybrid system is a best solution with higher system performance than
photovoltaic or wind alone.

1. INTRODUCTION

The Rapid depletion of fossil fuel resources, global
environmental concerns and the yet increasing need for energy
are some of the reasons to impose an urgent search for
alternative energy resources to supply the day by day
increasing energy demand. The steady progress in renewable
energy technologies draws attention towards the utilization of
renewable energy resources. Alternative energy resources such
as wind and solar are widely used resources to generate power
on a large scale. . A solar system is one which utilizes solar
energy to generate electricity. Basic component of solar
system is PV cell which is an electronic device that utilizes the
semiconductor technology and can produce direct current from
sunlight. The best silicon modules available have an efficiency
of about 18%. Wind Power system is a system which extract
kinetic energy form air and converts it into electrical energy.
Wind power is one of the fastest growing renewable energy
resources in last few years but individual energy resources
either wind or solar may not be effective in terms of cost,
efficiency and reliability. An alternative solution of this
problem is a combination of these alternative energy resources
to form a hybrid system. A Hybrid system is a combination of
more than one energy resources that provide energy in a more
economic, reliable and efficient manner. In this paper a model

of hybrid system comprise of wind and solar system is
developed in MATLAB/SIMULINK software.

2. SOLAR (PV)SYSTEM

Solar panels are used to convert solar power into the electrical
power. Solar cell modules or panels can convert the energy
directly or heat the water with the induced energy. PV cell is
the basic building block of the PV system made up of
semiconductor material such as silicon and germanium. When
photon strikes the surface of solar cell, the electrons and holes
are produced by breaking the covalent bond inside the atom of
semiconductor material and as a result electric field is
generated by creating positive and negative terminals. When
these terminals are linked by a conductor an electric current
begin flowing. This electricity is used to enerzies a load. Fig.
1. Shows the basic structure of PV cell
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Fig. 1: Structure of PV cell

Solar cells are combined into modules that consist of about 40
cells; a number of these modules are mounted in PV arrays.
These PV arrays can be mounted at a fixed angle facing south,
or they can be mounted on a tracking device that follows the
sun allowing them to confine the maximum sunlight. A
number of connected PV arrays can make available enough
power for a household; for large electric utility or industrial
applications. Basic block diagram of a solar (PV) system is
shown in Fig. 2.
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Fig. 2: Block diagram of basic solar (PV) system

Fig. 2 shows the solar cell array or panel consists of a number
of solar cell modules linked in series or parallel to provide the
required current and voltage. Storage batteries give the backup
power during insufficient sun light by storing the surplus
power or some portion of power from the solar arrays.

3. WIND SYSTEM

Wind is a natural occurrence associated to the movement of
air masses caused by the differential solar heating of the
earth’s surface. Seasonal variations in the energy received
from the sun decide the strength and direction of the wind.
The wind turbine extracts winds kinetic energy with the help
of rotor having two or more blades mechanically coupled to an
electrical generator. The turbine is placed on a tall tower to
increase the energy capture. Commercially existing wind
turbine uses a horizontal-axis configuration with two or three
blades, a drive train consisting a gearbox, a generator and a
tower as a supporting structure for rotor. Typical sizes for a
wind turbine are in the range of 200-750 KW, with electricity
produce within a specific range of wind speed. Fig. 3 shows a
block diagram of windmill power system.
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Fig. 3: Block diagram of windmill power system

4. HYBRID WIND AND SOLAR POWER SYSTEM

Wind-Solar hybrid Power system is the collective power
generating system by wind mill and solar energy panel.

This system includes a battery which is used to store the
energy generated from both the sources. In this system power
is generated by windmill when wind source is available and
from PV module when light radiation is available. In case
when both units are available both sources can generate
power. Fig. 4. Shows the basic block diagram of hybrid
system
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Fig. 4: Block diagram of hybrid Wind/PVsystem

5. SIMULATION & RESULT

A hybrid model comprises of PV system and wind power
system is developed in Matlab/Simulink software. It consists
of a wind turbine, a photovoltaic system and converters. Fig. 5
shows a model of hybrid system of wind and photovoltaic
system.
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Fig. 5: Model of Wind and Photovoltaic Hybrid system
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Fig. 6: Output of wind turbine
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A wind turbine generates an ac output. This ac output voltage
is converted into dc with the help of an inverter. PV system
generates dc voltage at its output. Fig. 7 shows the combined
irregular output of hybrid system.

Fig. 7: Irregular Output of wind and hybrid system

6. MODEL OF GRID CONNECTED HYBRID
SYSTEM

A model of grid connected hybrid system is developed in
Matlab/Simulink software. Hybrid model connected to grid is
shown in Fig. 8
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Fig. 8: Complete model of grid connected hybrid system

7.

Fig. 9: Complete model output showing a regulated
voltage and current supplied to the grid

CONCLUSION

In this paper a hybrid model of wind and solar photovoltaic
system is developed in Matlab/Simulink environment. It has
been shown that we obtained a continuous regulated power
supplied to the grid as an alternative source of energy in a
more reliable manner.
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