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Abstract--- In parallel to developing technology, demand for 

more energy makes us seek towards new renewable energy 

sources. The most important of this is Wind and Solar 

energy, because of due to popular ones owing to abundant, 

ease of availability freely available, environmental friendly, 

and they are considered as promising power generating 

sources. Solar and Wind energies are usually available for 

most of the remote areas as renewable sources. However, it 

is prudent that neither Stand-alone Solar energy nor a Wind 

energy system can provide a continuous supply of energy 

due to seasonal and periodical variations. Therefore we use 

the Hybrid Power System. Solar and Wind energies have 

been widely used as Hybrid combination for electricity 

supply in isolated locations far from the distribution 

network, due to advancements in renewable energy 

technologies. This paper presents Study and Simulation for 

the Stand-alone Solar Power System, Standalone Wind 

Power System and Hybrid Solar and Wind Power System 

with Battery storage. Simulation is done using 

MATLAB/Simulink Software.  

I. INTRODUCTION 

Over the last decade, it became apparent that the 

world’s resources of fossil fuel are beginning to come to 

an end.  Estimates of energy sources vary but oil  and 

gas re- serves are thought to come to an end in roughly 

40 and 60 years respectively and coal reserves could 

only be able to last another 2 0 0  years .The rapid 

depletion of fossil fuel resources on a worldwide basis 

has necessitated an urgent search for alternative energy 

sources to cater to the present day’s demand.  Another 

key reason to reduce our reliance on fossil fuels is the 

growing evidence of the global warming phenomena. The 

potential of renewable energy sources is enormous as they 

can in principle meet many times the word energy 

demand. Renewable energy sources such as Biomass,  

Wind, Solar, Tidal, Geothermal, and Hydroelectric can 

provide sustainable energy service based on the use of 

routinely available individual resources. Of the many 

alternatives, Photo-voltaic and Wind energy have been 

considered as promising towards meeting the continually 

Increasing demand for energy. [3] The Wind and 

Photovoltaic sources of energy are inexhaustible, f r e e l y  

available and it does not cause greenh ouse effect in 

contrary t o  the Fossil fuels .Solar and Wind energies  

Sources are good complementary e a c h  other.   

They have been widely used as Hybrid combination for 

electricity supply in isolated locations far from the 

distribution network. The main objective of the project is 

to provide cheap, efficient, reliable and cost effective 

Stand-alone Wind and Solar h y b r i d  power system 

configuration for distributed generation and to maximize 

Hybrid renewable energy generation system while 

minimizing the total system cost. 

II. PV SYSTEM 

Photovoltaic system consists of a PV generator ( cell, 

module and array).   A Solar cell consists of a P-N 

junction fabricated in a thin wafer or layer of semi-

conductor (Usually silicon).  When the Solar energy 

(Photons) hits the Solar cell, with the energy greater 

than band gap energy of the semiconductor, electrons 

are knocked loose from the atoms in the material, 

crea t ing  electron-hole pairs. These carriers are swept 

apart under the influence of the internal electric fields of 

the P-N junction and create a current proportional t o  

the incident radiation. When the cell is short circuited, 

this current flows in the external circuit.  When open 

circuited, this current is shunted internally by the 

intrinsic p-n junction diode. Photovoltaic is known as the 

process between beam absorbed and the electricity 

induced.  With a common principle and individual 

components, solar power is converted into the electric 

power. 

 
Fig. 1: Equivalent circuit of a solar PV Model 

III. WIND SYSTEM 

The Wind energy is a renewable source of energy. In this 

Wind turbines are used to convert the Wind power into 

electric power.   Electric generator inside the turbine 

converts the mechanical power into the electric power.   

Wind turbine systems are available ranging from 50W to 2-

3 MW. The energy production by wind turbines depends on 

the wind velocity acting on the turbine.   Wind power is 

used to feed both energy production and consumption 

demand, and transmission lines in the rural areas. It is used 

to run a windmill which in turn drives a wind generator or 

wind turbine to produce electricity.  Practically it is 

observed that the flexible three  blades propeller about  35 

m in diameter,  in a 60 Km/hr wind pressure with a rotation  

speed of 47 rpm produce maximum  power 12 MW. For 

small wind power generation  system,  multiple  blade type 

(3 to 5 number blades) or Durries  type (Curved  Blade 3 to 

5 numbers)  is highly suitable.The  main  drawback  of this  

system  is that  as the  wind speed  or velocity  is not 

constant with respect to time i.e. fluctuating,  hence the 

electric power thus obtained  is also not  having  

predetermined  value  i.e.   Varying nature.  Thus,  it  is 

better  to feed the wind electricity  to the battery or any 

power storage device i.e. accumulator circuit which supply 

the load accordingly, rather  directly supply to the load.In 

wind power system,  the power generation  increases in 
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proportion  to the cube of the wind speed.  Thus  it is highly 

affected in rainy and stormy  period when the wind speed is 

formidable to produce electricity.  This power generation 

system is pollution free pure ecologically balanced  

one.[15] 

 
Fig. 2: Basic Wind power system 

HYBRID POWER 

In view of the strong complementarily of solar and wind 

power in the time way, Wind- solar Hybrid  Generating  

System  is considered  to  take  full advantage  of renewable 

energy so greatly as to improve the stability  and reliability 

of the power system, and save the  cost of the  electricity  to  

a certain  extent by reducing  the  capacity  of the battery 

and extending  the life of the battery. Wind solar hybrid 

power generation system can be broadly divided into two 

types: network-based and off-grid. The main difference 

between the two is whether the use of external  grid 

power.The  system  is mainly  made  up by the  wind 

turbine,  solar photovoltaic  batteries, controllers, batteries,  

inverter,  DC load as well as the exchanger of DC/AC  

parts. DC was generated from wind turbines and solar 

panels, respectively, then changes to AC by the inverter for 

users.  In order to meet the regulation of the electricity in 

different time the batteries chargin g  in peak period and 

discharging in trough. [2] 

 
Fig. 3: Hybrid Wind and Solar power system 

IV. SOFTWARE SIMULATION OF PV MODULE 

A model of PV Module with moderate c o m p l e x i t y  

that i n c l u d e s  the temperature independence of the 

photocurrent source, the saturation current of the 

diode, and a series resistance is considered based on the 

Shockley diode equation. Being illuminated with 

radiation of sunlight, PV cell converts part of the 

photovoltaic potential directly into electricity with both 

I-V and P-V output characteristics. The model mainly 

contains four blocks representing four equations given 

above. [1][5] 

 Module Photon Current A.

Iph = [Iscr + Ki(T-298)]* 

 

Fig. 4: Module Photon Current 

 Reverse Saturation Current B.

 
Fig. 5: Reverse Saturation Current 

 Saturation Current C.

 

 
Fig. 6: Saturation Current 

 Module Output Current D.
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Fig. 7: Module Output Current 

 Interconnection E.

The simulink model can be used for getting the I-V and P-

V putput characteristics of PV module with the input of 

solar irradiation, temperature as environment input and PN 

junction voltage as material input. 

 
Fig. 8: Interconnection 

 Circuit Oriented model F.

 
Fig. 9: Circuit Oriented model 

 Result G.

It can be seen that the PV current Iph is a function of the 

solar irradiation and is the only energy conversion process 

in which light energy is converted into electrical energy. 

The equations indicate that PV voltage is a function of the 

junction voltage of diode, the physical equations governing 

the PV module is elaborately presented with numerical 

values of module saturation current at various temperatures. 

 
Fig. 10:  I-V Cjaracteristics 

 
Fig. 11: P-V Cjaracteristics 

V. DC-DC BOOST CONVERTER 

 
Fig. 12:  Boost Converter Simulation 

 
Fig. 13:  Output of Boost Converter 

VI. MPPT CONTROL ALGORITHM 

Many  MPPT   techniques h a v e  been  proposed   in  the   

examples  are  the   Perturb   and Observe (P  and O), 

Incremental  Conductance  (IC),  Fuzzy Logic Method.  

The P and O algorithm is very popular and simple.  So 

it is taken for the design. The power graph f o r  P a n d  
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O  algorithm i s  shown in Fig.    In P a n d  O  algorithm 

a slight   perturbation (∆D   =   0.01) is  introduced    

in the  s y s t e m .     This   perturbation causes the 

p o w e r  of the s o l a r  module to change.   If the  

power  increases  due  to  the perturbation, then  the 

perturbation is continued  (D + ∆D)  in that  direction  

. After the peak power is reached, the power at the 

next instant d e c r e a s e s  and hence after that t h e  

perturbation reverses (D - ∆D) 

 
Fig. 14:  MPPT system block diagram 

 
Fig. 15:  MPPT with PV panel and Boost Converter 

VII. RESULT OF SOLAR PV MODULE 

INPUT 

Insolation(G)=(G/1000)1kW/meter
2 

= 1 

Absolute temperature(T) =  313 K 

Reference Temperature  (Tref )=  298 K 

Short circuit current (I scref )=  2.55 A 

No. of cells in series (Ns )=  36 

No. of cells in parallel (Np )=1 

Open circuit voltage (Voc )=  21.24 V 

S.C. temp.coeficient(Ki ) =  0.0017A/K 

Ideality  factor(A)  = 1.6 

Band gap energy(Ego ) = 1.1ev 

 

OUTPUT 

Photon  current  (Iph)= 2.575 A 

Rev.Sat.Current (Irs ) = 2.377 ∗ 10
( − 6)A 

Saturation  Current  (Io) = 9.92 ∗ 10
( − 6) A 

Photovoltaic  voltage (Vpv ) = 787.6 V 

Photovoltaic current  (Ipv ) = 94.23 A 

Photovoltaic output  power(Ppv ) =  50.09kW 

VIII. WIND ENERGY CONVERSION SYSTEM 

Wind turbines convert the kinetic energy present in 

the wind into mechanical energy by means of 

producing torque. Since the energy contained by the 

wind is in the form of kinetic energy, its magnitude 

depends on the air density and the wind velocity. A 

wind turbine   extracts   kinetic energy from the 

swept area of the blades.   The power contained in 

the wind is given by the kinetic energy of the owing 

air mass per unit time. [7] 

 
Fig. 16:  Wind Turbine and DFIG 

 
Fig. 17: Matlab simulink model of wind turbine with DFIG 
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Fig. 18: Waveform of RMS voltage and Current 

 
Fig. 19:  Waveform of Rotor speed and voltage 

 
Fig. 20: Waveform of Active Power Generated 

 
Fig. 21: Waveform of Reactive Power generated 

 
Figure-22 Waveform of Wind Speed and Pitch Angle 

IX. HYBRID SOLAR WIND POWER SYSTEM 

 
Fig. 23:  solar Wind Hybrid system 

X. CONCLUSION AND FUTURE WORK 

From the simulation results of Solar PV panel. It can be 

concluded that the PV current Iph is a function of the 

solar irradiation a n d  is the only energy conversion 

process in which light energy is converted to electrical 

energy. Also it indicates that P V  voltage is a function of 

the junction voltage of diode. From  the I-V and  P-V 

characteristics, it shows that  under  constant irradiance  

with varying temperature, When the operating  

temperature increases, the current output increases 

marginally but the voltage output decreases drastically,  

which result in net reduction  in power output with a 

rise in temperature From  the  simulation  of Doubly-Fed  

Induction  Generator   (DFIG)  Driven  by  a Wind 

Turbine  model, it can be concluded that  wind turbines  

using a doubly- fed induction  generator  (DFIG)  

consist  of a wound  rotor  induction  generator  and an 

AC/DC/AC IGBT-  based PWM  converter  modelled by 

voltage sources produces power of 50 kw and voltage of 

219.65 V. This voltage level of 219.65 V is stepped up to 

a voltage level of 25 kV. This 25 kV voltage level is 

further stepped up to 120kV. 
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