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Abstract: 

Now a day’s  electricity is most needed facility and play a vital role in human’s life . All the conventional energy resources are 

depleting day by day. So we have to depend on Non-conventional energy resources i.e., energy from solar, wind, biomass, hydro-

power, geo-thermal and ocean resources which are considered as an optional one for generating power. Since the power generated 

from solar and wind is much less than the conventional one, however, electricity generation by utilising solar PV cells and wind 

turbine have been increased rapidly in recent years. It ensures the optimal utilizat ion of resources and also improves the efficiency 

as compared with their individual mode of generation, which increases the reliability and reduces the dependency on single 

source. Basically this system involves integration of two energy system that will give continuous power. This work deals with the 

generation of electricity by using two sources which are simulated on a MI Power Software for a number of iterat ion, to get an 

optimal solution which lead to generate electricity with affordable cost without damaging nature balance.  
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I.INTRODUCTION 

 

Electricity is the most needed for our daily day to day life. 

There are two methods by which electricity can be generated 

either by conventional resource or non-conventional resource. 

Today electrical energy is generated by the conventional 

energy resources like coal, diesel and nuclear etc. The main  

drawback of these sources is that it produces residue like ash in  

coal power plant, nuclear waste in nuclear power plant and 

taking care of this is very costly and also it damages the nature. 

The nuclear waste is very harmful to human being also. The 

conventional energy resources are depleting day by day. Soon 

it will completely vanish from the earth so we have to find 

another way to generate electricity. The new source should be 

dependant, pollution free and economical. The non-

conventional energy resources should be good alternative 

energy resources for the conventional energy resources. There 

are many non-conventional energy resources like geothermal, 

tidal, wind, solar etc. The tidal energy has a drawback like it  

can only implemented on sea shores. While geothermal energy 

needs very large step to ext ract heat from earth. So lar and wind 

are readily availab le in all condition. The non-conventional 

energy resources like solar, wind can be good alternative 

source. Solar energy has a drawback we can use both the 

energy resources so if any one of source fails other source will 

keep generating the electricity and in good weather condition 

we can use both sources in combined.  

 

II. HYBRID ENERGY S YS YTEM 

 

Hybrid energy system is the combination of two energy 

sources for giving power to load. In other word it can defined 

as “Energy system which is fabricated or designed to extract to 

power by using two energy sources is called as the hybrid 

energy system.”  Hybrid energy system has good reliab ility, 

efficiency, less emission, and lower cost. In this proposed 

system solar and wind power is used for generating power. 

Solar and wind power is used for generating power. Solar and 

wind power has good advantages than other than any old non-

conventional energy resources. Both the energy resources have 

greater availability in all areas. It needs lower cost. There is no 

need to find special location to install this system. 

 
A. Solar Energy 

 

Solar energy is the energy from the sun. It is reversible, 

inexhaustible and environmental pollution free. Solar energy is 

available abundantly on the earth. Solar energy is freed 

available. It doesn’t produce any gases that mean it is pollution 

free. It is affordable in cost. It has low maintenance cost. Only 

problem with solar system it cannot produce energy in bad 

weather condition. But it has larger efficiency than other 

energy sources. It only need initial investment. It has long life 

span and has lower emission. 

 
B.Wind Energy 

 

Wind energy is extracted from the wind. For extract ion we use 

wind mill. It is renewable energy sources. The wind energy 

needs less cost for generation of electricity. Maintenance cost 

is also is less for wind energy system. Wind energy is present 

almost 24 hours of the day. It has less emission. Generat ion of 

electricity from wind depends upon the speed of wind flowing 

and also the speed of the wind turbine rotates. The major 

disadvantages of using independent renewable energy 

resources are that unavailability of power for all time. For 

overcoming this we use solar and wind energy together. So 

that any one source of fails other will take care of the 

generation. In this proposed system we can use both sources 

and keep another source as a stand by unit. This will make 

system reliab le. The main disadvantages of this system are that 

it needs high initial cost. Except that it is reliab le, it has less 

emission. Maintenance cost is also less. Life span of this 

system is more and efficiency is more. The main advantage of 

this Hybrid system is that it gives continuous power supply. 

 

III. DES IGN OF HYBRID ENERGY S YS TEM 

 

For designing the Hybrid energy system we need some data 

and calculations and simulating them on MI power software 

with number of iterat ion. 
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Figure.1.Block Diagram of Modelling of Hybrid Solar and 

Wind Power Plant 

 

Above figure shows the block diagram of the hybrid power 

generation system   using wind and solar power.  This block 

diagram includes following blocks  

 

i) Solar Panel 

ii) Wind Turbine. 

iii) Data Collect ion &Manual Calcu lation 

iv) MI Power Simulation Software. 

v) Simulated output and reports. 

 

i.Solar Panel 

 

Solar panel is used to convert radiations to electrical energy. 

The physical of PV cell is very similar to that of the classical 

diode with a PN junction formed by the semiconducting 

material. When the junction absorbs the energy of the photon 

is transferred to the electron-proton system of the material, 

creating charge carriers that are separated at the junction. The 

charge carriers in the junction region create a potential grad ient 

which gets accelerated under the electric field, and circulates 

as a current through an external circuit. So lar array or panel is 

a group of several modules electrically connected in series and 

parallel combinations to generate the required current and 

voltage. Solar panels are the medium t convert solar energy 

power into electrical energy power.  

 

ii.Wind Turbine 

 

Wind turbine is that system which extracts energy from the 

wind by rotation of the blades of the wind turbine. Basically  

wind turbine has two types one is vertical and other is 

horizontal. As the wind speed increases power generation is 

also increased. The power generated from the wind is not 

continuous and it fluctuates. In order to obtain non fluctuating 

power we have to store in battery and then provide it to the 

load. 
 

iii. Data collection. 
 

Table.1. Turbine s pecification in data's  

 

Table.2.Transformer specification in data's 

 
 
iv. MI Power Simulation Software 

MI Power is a highly user-friendly interface windows based 

Power System Analysis package. It includes a set of modules 

for performing a wide range of power system design and 

analysis study. Mi Power features include a top notch 

Windows GUI with centralized database. Steady state, 

transient and electro-magnetic transient analysis can be 

performed with utmost accuracy and tolerance. It is designed 

for the assessment of the risk of voltage instability and margin  

of stability during sudden disturbances, under steady state 

conditions. 

 
v. Simulated outputs and Reports 

 
Figure. 2. Simulation output 

 

IV. PROPOS ED CALCULATION 

 

The Rated value of Real Power of the Wind Turbine in 

kilowatts is given as. 

Real Power, P =VI Cosᶲ   Kw. 

Where, 

V=Rated voltage of the Wind Turbine.  

I=Rated current of the Wind Turbine. 

cosᶲ   =Power Factor. 

Here power factor is 0.8. 

Here the rated value of Real Power of the Wind Turbine is 

200Kw. 

Here the rated value of Real Power o f the Solar Panel (PV) is 

75Kw 

The Reactive Power of the Wind Turbine for rated Real Power 

in KVAR is given as. 

Reactive Power, Q=VI Sinᶲ KVAR. 

Where, 
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V=Rated voltage of the Wind Turbine.  

I=Rated current of the Wind Turbine.  

ᶲ=cos
-1

(Power factor). 

Here the Reactive Power of the Wind Turbine for rated Real 

Power is 150 KVAR. 

Here the Reactive Power of the Solar Panel (PV) for rated Real 

Power is 56.13 KVAR. 

The Apparent Power is given as, 

Apparent Power, S = VI   KVA. 

Where, 

V=Rated voltage of the Wind Turbine.  

I=Rated current of the Wind Turbine.  

Here the Apparent Power of the Wind Turbine for rated Real 

Power is 250KVA. 

Herse the Apparent Power of the Solar Panels (PV) for rated 

Real Power is 93.50KVA. 

 

V. CONCLUS ION 

 

The actual generation of given wind turbine is 156 KW Real 

Power and 69 KVAR Reactive Power. But the rated capacity 

of the wind turbine is given to be 200 KW Real Power and 108 

KVAR React ive power. To compensate the losses due to 

ageing we add shunt compensator for compensating reactive 

power. For compensating real power we use solar panel of 75 

KW and simulat ion result using MI POWER software is 

shown.  

 

VI. FUTURE S COPE 

 

Hybrid system can be upgraded by adding energy storage 

device for storing and retrieving energy when needed. In 

addition to solar we may add any other type of renewable 

sources (biomass, hydro) to make the system more reliable and 

efficient. 
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