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Abstract—  
Access to power is currently a fundamental necessity of 
humankind. There are as yet many places far and wide which 
have no entrance to power. Global organizations report that 
1.5 billion individuals have no entrance to power, which is over 
20% of total populace. Despite the fact that a large number of 
these spots may have significant potential for vitality age, the 
assets are not legitimately identified and additionally used. 
Thus, individuals need to pay at high rates, on the off chance 
that they have the financial assets, for the standard vitality 
sources to full fill their fundamental vitality prerequisites, for 
example, lighting, charging little gear like radios and cell 
phones, and notwithstanding warming. In numerous remote 
spots, individuals frequently consume lamp oil and even wood 
for fundamental lighting and warming. Consuming these 
powers break down nature as well as has an antagonistic e ffect 
on individuals' wellbeing. Exhaust delivered from conventional 
lighting techniques is fairly harmful and can prompt perpetual 
lung issues, particularly when youngsters are uncovered. The 
massy use of the non-renewable energy sources, for example, 
the oil, the coal and the gas, result in genuine nursery impact 
and dirty the climate, which has incredible impact on the 
world. Then, there is a major logical inconsistency between the 
non-renewable energy sources supply and the worldwide 
vitality request, which prompts a high oil cost in the universal 
market as of late. The vitality lack and the environment 
contamination have been the real constraints for the human 
advancement. Age of power through sustainable power sources, 
for example, sun based, wind, and miniaturized scale hydro 
could be potential alternatives for these remote spots. For a 
confined, o ff-matrix and remain solitary framework, the 
vitality should be put away at whatever point accessible from 
these sources and afterward provided if required. In uneven 
and remote areas where sustainable power source potential is 
high, huge scale creating frameworks could likewise be an 
alternative, yet because of the mind boggling geology and 
di fficult foundation, little scale frameworks may appear to be 
more practical. 
 

1. INTRODUCTION 
The arrangement of crisp water is turning into an inexorably 
essential issue in numerous ranges of the world. Water and 
vitality are two fundamental items that administer human 
lives and advance development [3]. The sea is the main 
lasting wellspring of water. Their principle issue is clearly 
their high saltiness. The expulsion of saltiness is refined by 
a few desalination strategies. Desalination forms require 

critical amounts of vitality. There are many parts of the 
nation which does not have regular wellspring of energy 
and expenses of stretching out the power matrix to these 
spots are high. Luckily, there are many parts of the nation 
that have water lack yet have exploitable sustainable 
wellsprings of vitality that could be utilized to drive 
desalination forms.  
Sustainable power source frameworks use sources 
accessible locally and openly for creation of vitality. 
Creation of crisp water utilizing desalination advances 
driven by sustainable power source frameworks is believed 
to be a suitable answer for the water shortage at remote 
territories portrayed by absence of consumable water and 
traditional vitality sources like warmth and power network. 
Additionally they are ecologically agreeable [4]. 
Desalination frameworks can't be contrasted and traditional 
frameworks regarding cost without contemplating site 
particular components. They are appropriate for specific 
areas and will surely develop as generally practical 
arrangements at the appointed time of time.  
This paper expounds on the investigation of little limit half 
and half power framework for providing power and clean 
water request in rustic and remote zones by utilizing smaller 
than expected network cross breed control framework 
comprising of sustainable power source (Solar Photovoltaic 
cells and Windmill) and battery with a turnaround osmosis 
desalination plant as an essential/deferrable load. 
 

2. RENEWABLE ENERGY SYSTEMS  
There are an assortment of sustainable power sources 
distinguished and used in different levels. These cover sun 
oriented vitality which incorporates warm gatherers, sun 
powered lakes and photovoltaic, wind vitality and 
geothermal vitality. Real offer being from Solar Photo 
voltaic and Wind vitality, we might talk about just these 
frameworks. 
 

2.1 Solar Photovoltaic 
Photovoltaic impact was found in selenium route in 1839. 
The photovoltaic (PV) process changes over daylight 
straightforwardly into power. A PV cell comprises of at 
least two thin layers of semiconducting material, most 
regularly silicon. At the point when the silicon is presented 
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to light, electrical charges are created and this can be led 
away by metal contacts as immediate current (DC). The 
electrical yield from a solitary cell is little, so different cells 
are associated together and exemplified (more often than 
not glass secured) to frame a module (additionally called a 
“panel”). The PV board is the rule building piece of a PV 
framework and any number of boards can be associated 
together to give the coveted electrical yield. Photovoltaic 
(PV) cells are made of different semiconductors, which are 
materials that are just modestly great conveyors of power. 
These cells are pressed into modules which create a 
particular voltage and current when lit up. PV modules are 
associated in arrangement/parallel plan to meet 
voltage/current prerequisites. PV gear has no moving parts 
and thus requires insignificant support and has a long life. It 
creates power without delivering outflows of nursery or 
some other gasses, and its operation is practically noiseless. 
 
2.2Wind energy 
Wind vitality is essentially by the weight contrasts in air 
because of sun oriented power. The breeze turbine 
innovation is profoundly develop and accessible in business 
scale. The creation can be enhanced by utilizing novel 
control methodologies and better vitality stockpiling 
frameworks. 
 
3. HYBRID SOLAR PV-WIND POWER 
The reciprocal highlights of wind and sun based assets 
make the utilization of half breed wind– universes to drive a 
desalination unit a promising option as more often than not 
when there is no sun the breeze is more grounded and the 
other way around [2]. It ought to be noted, be that as it may, 
that there will be conditions when both sun powered and 
wind vitality isn't accessible. This infers the procedure 
works just halfway when the vitality is accessible unless 
some stockpiling gadget is utilized. Batteries are one such 
stockpiling gadgets yet are typically costly.  
A RO sustainable desalination plant can be intended to 
work coupled to the matrix or off-lattice (independent self-
ruling framework). For network associated frameworks, the 
sustainable source is only a substitute. In any case, for off-
network frameworks, the outline of both power and 
desalination frameworks should allow irregular operation 
because of the idea of inexhaustible source.  
Desalination frameworks are for the most part intended to 
work with a steady power input. However, with differing 
power input, the plant works in non-ideal focuses and thus 
makes operational challenges. Such issues are particular to 
the sustainable source associated with the plant. For 
example, the turn around osmosis (RO) framework needs to 
withstand such conditions that can weaken their films 
because of scaling, fouling by these discontinuous 
operations in view of changing force supply. 
 
3.1Analysis of  Power plant System 

The intermittent nature of renewable sources, use of any 
particular renewable energy resource based system may 
lead to component over-sizing and unnecessary operational 
and lifecycle costs. Such limitations can be overcome by 
combining one or more renewable energy resources in a 
form of a hybrid system. Hybrid systems improve load 
factors plants and save maintenance and replacement costs, 
as the renewable resource components complement each 
other.  
For optimal combination of different renewables, various 
types of hybrid systems and methods of techno economic 
analysis are used. Excel based linear programming, artificial 
intelligence; LINGO and HOMER are the most commonly 
used methods of hybrid system optimization techniques. 
3.2 Basic Components and Model of Hybrid System 
The basic components of the hybrid system are the hydro 
system, the wind plant and the PV system. Others are 
additional/auxiliary components which help for full time 
functioning of the hybrid system. Fig. 1 shows schematic of 
the hybrid system. 

 
Fig. 1. Schematic Diagram of a typical small Hybrid powered Plant 

The power conditioners are set of power electronics 
converters which enable to handle the variability of wind 
and solar resources. They are composed of DC/DC, AC/DC, 
DC/AC converters. The AC output of the hydropower, 
diesel and generator are integrated and controlled in such a 
way that the output can be directly supplied to the 
connected AC load. When there is excess of energy (mainly 
from the wind, PV and hydro), it is directed to the battery 
through the converter and DC center. In addition, frequency 
and voltage regulation control circuitry is to be included in 
the operation and control center. Similarly, the DC output of 
the PV panel is connected to the system via the DC center. 
The DC center is integrated with the system through 
DC/AC and AC/DC converters. It is also connected to PV 
and battery components. 
 
3.3 Data 
The power system design options are analyzed for the 
project site, Kalpakam. Kalpakkam is situated in South 
India and has the following latitude and longitude:  
Latitude: 12o 34‟ North  
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Longitude: 80o 10‟ East  
The daily solar irradiance data in kWh/m2/day is given in 
Fig 2. In this study, wind turbine (type, cost, hub height, life 
time and number), Solar PV (size, cost, slope, ground 
reflectance, de rating factor, life time), converter (cost, 
efficiency, size and life time), battery (type, cost and 
number of strings, life time), primary load (hourly data for 
the year, daily and hourly noise) are considered as inputs for 
analysis. Details of solar and wind, resources are defined. 
The monthly averaged daily solar radiation data, location 
and time zones are used to calculate the hourly incident 
solar radiation on the PV panel. Similarly, the monthly 
averaged wind speed data, altitude, anemometer height, 
variation with height, hour of peak wind speed etc. are used 
by to estimate the wind distribution and output power. 
Interest rate and project life time are considered for 
calculation of cost economics. 
 
4 RESULTS AND DISCUSSIONS 
The achievability thinks about is completed by 
advancement investigation. A given framework sort may 
have a wide range of setups in view of the size mix of 
constituent components. The general advancement table 
shows all doable framework arrangements (for any 
conceivable framework sort) positioned in their cost 
viability.  
From the points of interest of the improvement examination 
the accompanying can be watched: size of various segments 
in every framework, electric generation of every segment, 
capital, substitution and working and support cost of every 
framework, 
 

 
Fig. 2. Power output from hybrid model 

 
Fig. 3. Power output from stand alone wind turbine 

 
Annualized cost of vitality (COE), Cost of vitality (COE), 
and aggregate NPC esteems. The above can be utilized as 
parameter of choosing a given setup among the numerous 
conceivable designs.  
The fractional aftereffects of various arrangements of half 
and half power frameworks alongside their key execution 
markers. From the outcomes acquired by reenactment, we 
can see that expansion of limits of PV boards or Wind 
turbines or capacity limits does not help in diminishment of 
the cost of vitality. Then again the cost increments. In any 
case, when the limits are supplemented with Solar PV and 
Wind turbines, we find that we can meet the heap 
necessities at bring down vitality costs. This is 
predominantly a direct result of the way that when there is 
no sun, the breeze is more grounded and the other way 
around. These supplements each other and supplies vitality 
at bring down expenses. 
 

5 CONCLUSIONS 
Energy is a key issue for the future development of the 
world. The global demand for energy is increasing rapidly, 
particularly in developing and threshold countries which 
want to catch up with the economic development of the 
industrial nations. At the same time, approximately 1.7 
billion people, have no access to electricity. Access to clean 
and affordable energy is a precondition for combating 
poverty, for economic development, and for improving the 
health of the population and their educational systems. 
However, sustainable development is not conceivable 
without the extensive reform of energy systems world-wide. 
To achieve this, we must increase efficiency at all levels of 
the energy system, reduce global emissions, and extend the 
technical-industrial energy base. All this must be done 
primarily through the mass use of renewable energies. The 
large-scale expansion of renewable sources of energy 
represents a huge technological and social challenge which 
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can only succeed if considerable efforts are made in the 
field of research and development throughout the world. 
This includes research in science and technology as well as 
in the social sciences. Steps must be taken to identify 
barriers to the rapid expansion of renewable sources of 
energy, and strategies must be developed to overcome these 
barriers. The typical values shown fairly hold well for scalin
g up to larger systems as Solar PV and battery systems are c
ompletely modular in nature. Hence, after a minimum capac
ity, the increase in capacities of Solar PV systems has got in
significant effect in the unit cost of energy. As for as wind tu
rbines are concerned, more economy can be achieved at hig
her capacities depending upon the prevailing wind data. 
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