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Abstract— Renewable energy sources have become a popular 

alternative electrical energy source where power generation 

in conventional ways is not practical. In the last few years the 

photovoltaic and wind power generation have been increased 

significantly. In this paper work presents, proposed a hybrid 

energy system which combines both solar panel and wind 

turbine generator as an alternative for conventional source of 

electrical energy like thermal and hydro power generation. A 

simple control technique which is also cost effective has been 

proposed to track the operating point at which maximum 

power can be coerced from the PV system and wind turbine 

generator system under continuously changing 

environmental conditions. The entire hybrid system is 

described given along with comprehensive analysis of PV 

array and wind turbine that discover the feasibility of the 

system.   
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I. INTRODUCTION 

Due to the critical condition of industrial fuels which include 

oil, gas and others, the development of renewable energy 

sources is continuously improving. This is the reason why 

renewable energy sources have become more important these 

days. Few other reasons include advantages like abundant 

availability in nature, eco-friendly. Many renewable energy 

sources like solar, wind, Hydro and tidal are there. Among 

these renewable sources solar and wind energy are the 

world’s fastest growing energy resources. With no emission 

of pollutants, energy conversion is done through wind and PV 

cells. 

Day by day, the demand for electricity is rapidly 

increasing. But the available base load plants are not able to 

supply electricity as per demand. So these energy sources can 

be used to bridge the gap between supply and demand during 

peak loads. This kind of small scale stand-alone power 

generating systems can also be used in remote areas where 

conventional power generation is impractical. 

In this paper, a wind-photovoltaic hybrid power 

generation system model is studied. A hybrid system is more 

advantageous as individual power generation system is not 

completely reliable. When any one of the system is shutdown 

the other can supply power. 

II. LITERATURE REVIEW 

Due to high demand of energy and limited availability of 

conventional energy, non-conventional sources become more 

popular among researchers. A lot of research work is going 

on to enhance the power efficiency of non-conventional 

sources and make it more reliable and beneficial. 

        Hybrid generation system uses more than one source, so 

that we can extract energy from different sources at the same 

time which enhances the efficiency. The basic details of PV 

cell, PV module, PV array and their modeling are studied. 

Also, the behavior of PV modules at varying environmental 

conditions like solar irradiation and temperature are studied. 

Behavior of PV module during partial shading condition and 

also how its bad effects can be minimized is explained. 

Different MPPT techniques, their advantages and 

disadvantages and why MPPT control is required is 

explained. The wind energy system, its working and also 

techniques to extracts the maximum power from the wind 

energy system is understood. The study about different type 

of bi-directional converters, their working and how to use 

them in battery charging and discharging is carried out. 

Hybrid models have been an effective means of 

producing generating electricity throughout the world. Lots 

of research work has been done and continuing the 

accommodate new advances in this system. The performance 

assessment of a wind, Solar Photo Voltaic (SPV) Hybrid 

Energy System. In addition to this solar/wind system with 

backup storage batteries were designed, integrated and 

optimized to predict the behavior of generating system. A 

hybrid energy system combining solar photovoltaic and wind 

turbine as a small scale alternative source of electrical energy 

where conventional generation is not practical. Simulation of 

the hybrid system under investigation was carried out by 

using MATLAB software. A simple and cost effective 

maximum power point tracking technique is proposed for the 

photovoltaic and wind turbines. This technique uses linear 

programming principles to reduce the cost of electricity while 

meeting the load requirement. 

III. PHOTOVOLTAIC SYSTEM  

A photovoltaic energy system is mainly powered by solar 

energy. The configuration of PV system is manifested in 

figure 1.  

 
Fig. 1: Block diagram of PV energy system 

It contains PV modules or arrays, which convert 

solar energy in the form of solar irradiation into electric 

energy. The dc-dc converter changes the level of the voltage 

to match it with the electrical appliances that are supplied by 

this system.   This   DC-DC   converter   may   be   either buck 

or boost or buck-boost contingent on the required and 

available voltage levels. The maximum power point tracing 

system coerces the maximum power from the PV modules. A 
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bi-directional converter which is able to supply the current in 

both the directions is used to charge the battery when there is 

a power surplus and the energy stored by the battery is 

discharged into the load when there is a power deficit. 

A. Advantages 

 Clean, noiseless, cheap, safe, renewable solar energy. 

 No running cost. 

 Pollution free system. 

 Long lifetime, up to 30 years 

 Modular or “custom made” energy, can be designed for 

any applications from watch to a multi-megawatt power 

plant. 

 No restriction on harvesting as far as there is light. 

B. Disadvantages  

 PV can’t operate without light. 

 Needs storage battery. 

 High initial cost. 

 Low thermal efficiency. 

 Requires Inverter to convert DC to AC. 

 Large area needed for large scale applications. 

 No output in cloudy atmosphere. 

 Cannot always generate stable output with ever-changing 

weather conditions. 

IV. WIND ENERGY SYSTEM 

The electric power developed from wind is used in lighting 

the buildings which are at remote places and not connected to 

the grid. Today wind power generators are available in small 

size suitable for standalone system and larger utility 

generators that could be connected to the electricity grids. 

The schematic diagram of the wind energy system is 

manifested in figure 2 below. 

 
Fig. 2: Block diagram of wind energy system 

This system comprises of a wind turbine which 

transforms wind’s kinetic energy into rotating motion, a 

generator which converts mechanical energy into electrical 

energy, a rectifier which converts ac voltage to dc, a 

controllable dc-dc converter to trace the maximum power 

point, a battery is charged and discharged through 

bidirectional converter. 

A. Advantages 

 Non-polluting system. 

 Does not required any type of fuel. 

 System is suitable for small power generation. 

 Environmentally friendly. 

 Requires relatively little maintenance. 

 Long life time (up to 30 years). 

B. Disadvantages 

 Large area is needed to set up wind mill. 

 Wind energy systems are noisy in operation. Large unit 

can be heard many kilometers away. 

 Large storage of batteries are required for storage of 

electrical energy. 

 Interference with radio/TV signals if located 

inappropriately.  

 The wind doesn’t blow all the time at required speed.  

 High initial cost. 

V. HYBRID SYSTEM 

The entire hybrid system comprises of PV and the wind 

systems. The PV system is powered by the solar energy which 

is abundantly available in nature. PV modules, maximum 

power point tracing systems make the PV energy system. The 

light incident on the PV cells is converted into electrical 

energy by solar energy harvesting means. The maximum 

power point tracking system with Incremental Conductance 

algorithm is used, which extracts the maximum possible 

power from the PV modules. The ac-dc converter is used to 

converter ac voltage to dc. A block diagram of entire hybrid 

system is shown below in figure 3. 

 
Fig. 3: Block diagram of hybrid system 

Wind turbine, Permanent magnet synchronous 

generator and an AC – DC converter are included in the wind 

energy system. The wind turbine is used to convert wind 

energy to rotational mechanical energy and this mechanical 

energy available at the turbine shaft is converted to electrical 

energy using a generator. To coerce the maximum power 

from wind system we used a maximum power point tracing 

system. Both the energy systems are used to charge a battery 

using bi-directional converter. Bidirectional converter and 

the battery form the common additional load to the wind and 

PV energy systems. 

Hybrid generation systems that use more than a 

single power source can greatly enhance the certainty of load 

demands all the time. Even higher generating capacities can 

be achieved by hybrid system. In stand-alone system we can 

able to provide fluctuation free output to the load irrespective 

of weathers condition. To get the energy output of the PV 

system converted to storage energy, and constant power 
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delivered by the wind turbine, an efficient energy storage 

mechanism is required, which can be realized by the battery 

bank. 

VI. CONCLUSION 

This paper presented the operational strategy of a sustainable 

micro-grid primarily powered by wind and solar energy. 

These renewable sources are integrated into the main dc bus 

through an MIC dc-dc converter. Wind energy variations and 

rapidly changing solar irradiance were considered in order to 

explore the effect of such environmental variations to the 

intended micro-grid. In addition, the proposed micro-grid is 

equipped with an ESS and is connected with the distribution 

grid. These diverse micro-energy resources can improve the 

micro-grid performance and reduce power generation 

variability and vulnerability to natural disasters. Its power 

converter can also be designed in a smaller size with low 

production costs because MICs can remove unnecessary 

redundant components. 
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