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Abstract - In this paper we studied the various renewable energy resources & which will be used for the 
development of electricity. The main source of energy is solar energy, wind energy, hydro energy. This paper 
provides a review on the hybrid power generation i.e. combination of two or more energy sources. The hybrid 
power generation systems will in turn be used for charging the batteries. The Hybrid (Wind / hydro / solar) 
system is more economical, environmental friendly. The power generation capacity of hybrid system is more 
than the power generation capacity of the individual system. The demand for electricity power is increasing day 
by day, which cannot be met with the satisfied level without non-renewable energy resource. These renewable 
energy sources are best options to fulfill the world energy demand, but unpredictable due to natural conditions. 
 
 
I. INTRODUCTION 
 
For development of any country energy plays an 
important role. It is very essential part of growth & 
economy of country. Our primary source of 
generating energy is from coal, oil and natural gas. 
As we all know that energy is needed for industrial, 
agriculture, commercial and domestic purpose. 
World’s energy demand is increasing day by day. 
There are many sources of generating energy from 
coal, fossil fuels, oil and other gases [3]. But all these 
sources are harmful to the environment so that there 
are limitations of using these sources and they are 
limited. Due to global warming and pollution in 
environment we need clean energy source. In today’s 
world all focus is on Eco green energy, means 
generating energy without harming environment. In 
that case we have option of renewable energy sources 
like solar, wind, small hydro & biomass, bio-fuel etc. 
Renewable energy is having very much potential to 
achieve energy demand. But there are also some 
difficulties occur to use these energy sources, many 
research is going on to improve the efficiency of 
renewable energy source. Because main aim is to 
conserve the natural resources, make system to avoid 
global warming & carbon emission. Generating 
energy from renewable source instead of coal or 
fossil fuel will be cost effective to the country. If we 
use this renewable source to generate energy it is 
predicted that it will reduce CO2 emission [9]. As 
mentioned above there are many renewable energy 
sources but wind & solar energy is most prominent. 
Because if we talk about renewable energy source the 
first thought is about wind- solar, it is well known 
source of energy and widely distributed everywhere. 
Single source of energy such as wind & PV is not 
totally reliable due to climate change or sunshine in 
night hours or rainy season and wind speed variation 
[1]. 

 
The amount of energy delivered to the battery 
through the solar and wind energy combination is can 
be controlled by the hybrid controller. It is directly 
associated to the relay which designed a distinctive 
household load with wind solar hybrid system with 
the charge controller to charge a battery. The wind 
solar hybrid system mainly consists of the wind 
turbine and solar panel. The energy produced from 
the two with a combination is used for household 
purpose. 
 
Normally wind & solar energy are separately used to 
generate power but both are having some losses. Like 
our environment is changes every day the climate 
changes affect these systems, solar radiations are not 
consistent and wind speed varies every time so it 
affect thesystem & its performance. Whatever cost 
require for installing single system it will reduced up 
to some extent in this combine hybrid system. So 
instead of using single system, if we combine these 
two it will help each other to overcome losses. Like 
when sunshine hour’s solar PV system will generate 
electricity and wind turbine system will extract 
energy from wind source. When wind conditions are 
not strong enough to produce power that time its have 
backup to fulfill load demand & that will generate 
from the solar system. 
 
There are some basic steps which have to follow for 
design and planning of hybrid system. 
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II. RESOURCES 
 
The following resources are considered: 
Wind Power 
The wind resource is ultimately generated by the sun, 
but it tends to be very dependent on its location. Over 
most of the earth, the average wind speed varies from 
one season to another. It is also likely to be affected 
by general weather patterns and by the time of day. It 
is a common experience to have high winds followed 
by low winds. The wind also exhibits short term 
variations in direction and speed. Wind Power 
extracted energy from the wind, a machine known as 
the windmill. The windmill is also called as wind 
turbine, which transforms the wind energy to machine 
energy, which in turn drives a generator and provides 
electrical energy.  
Solar Radiation 
Solar energy is the most promising of the renewable 
energy sources in view of its apparent unlimited 
potential. The available energy from Sun is about 
3.8x1023 KW per sec in the form of electromagnetic 
dispersion. The maximum power available on the 
earth’s surface is about 1.0 KW per square meter on 
an average; we get Sun energy in the range of 0.5 
KW/m2 in daylight. The solar radiation resource is 
fundamentally determined by its location on the 
earth’s outer surface, the date, and the time of day. 
These factors determine the maximum level of 
dispersion. Other aspects, such as height of sea level, 
water vapor or pollutants in the air, and cloud cover, 
decrease the radiation level below the maximum 
possible. 
 

Grid 
It is a connected system in which the Grid acts as a 
backup power. When the power from the renewable 
sources is not sufficient to meet the load, grid gets 
activated and provides the necessary power. But this 
is optional. The present article does not give any 
“grid”. 
 
III. HYBRID WIND-SOLAR POWER SYSTEM 
 
The combination of two or more system is called 
Hybrid System. 
 
Power reliability analysis 
Reliability is treated to be important factors in any 
system design process. There are numerous technique 
used to calculate the accuracy of the system such as, 
power Loss of supply probability (LPSP), Loss of 
Load Probability (LOLP), Performance of System 
Level (SPL), and Load of Loss Hours (LOLH). LPSP 
is the probability that an insufficient power result, 
when the hybrid system is not able to meet the load 
demand. The LOLP is a measure of the chance that 
the system maximum demand will overtake the 
system’s power supply capacity in a given time 
period. The SPL is taken as the probability that the 
load demand cannot be fulfilled. 
Site conditions for PV-Wind hybrid system 
The PV-Wind hybrid system suits remote locations, 
where it is very difficult to provide normal supply or 
where it is costly. For Sun-energy, PV panels are 
generally existed over roofs ofbuilding or kept on a 
plain ground where Sun’s radiation can be made 
available without any problem. The PV panels faces 
the Sun directly without any hurdle. In case of a 
wind-mill, the wind should be available in the proper 
direction. It should flow at an appropriate speed to 
cause rotation of the fan blades. 
Establishment of a Wind/PV Hybrid unit 
The fig. shows a typical American system, it contains 
two complete generating plants, a PV solar cell plant 
and a wind-turbine system. These sources are 
connected in parallel to a 230V AC line. The PV 
panel output which is DC is connected to a DC/AC 
inverter the output from the inverters feeds the single-
phase, 230 VAC load through the AC filter. The 
power generated by wind mill is 230V AC and is 
connected directly to AC filter. 
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This system is combination of wind energy and solar 
energy, used to generate power from each other. 
Hybrid system is having advantage than system those 
which are totally depend on single source of energy. 
Researchers have very tough task to maximize the 
total energy output from the system with lower cost 
& reliability. Generally wind-solar hybrid power 
system consists of wind turbines, photovoltaic array, 
controller and storage battery. Windturbines is used 
to convert wind energy into mechanical energy and 
then into electric energy. Whatever electric energy is 
generating from this system is alternate & unstable. 
So some controlling units or inverters are used to 
make it continuous and store into battery. This energy 
utilize for domestic purpose or other. Photovoltaic 
array having solar panels through series or parallel, 
converts solar energy into electrical energy. This 
energy is in DC form, it is stored in battery and 
controller supply power for AC or DC loads. This 
system having high daily electricity generation 
capacity, low fabrication cost, maintenance is low 
and has other advantages also. 
 
IV. UNIT SIZING OPTIMIZATION 
 
Unit sizing of Hybrid system is important, it is 
basically a method to determine the rating of the 
various components of the hybrid system by 
minimizing the system cost while maintaining system 
reliability. Over sizing the system components will 
increase the cost whereas decreasing the size may 
result in failure of power supply or insufficient power 
delivered to the load. 
 
V. FUTURE TRENDS 
 
Enough research has been carried out in the field of 
renewable energy. Yet there are certain obstacles 
regarding their efficiency and optimal use. The poor 
efficiency of solar power is a major obstruction in 
encouraging its use. The installation cost of non 
conventional energy sources needs a significant 

reduction because the high initial capital cost leads to 
an increased installation cost. It should be ensured 
that there should be minimal amount of power-loss in 
the power electronic devices. The storage 
technologies need to increase their life-cycle through 
innovative technologies. 
 
CONCLUSION 
 
As a result of the review, we see that the most useful 
and popular system is that consisting of a PV 
Generator and Wind Turbines, with lead-acid 
batteries. The main feature for economic and 
sustainable development is that, all factors interacting 
within a global system in equilibrium. It needs 
optimum combination between three factors ecology, 
economy and energy. 
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