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Abstract:  

 

An In this paper, an efficient energy management scheme for Hybrid system is elaborated. The 

proposed a Hybrid system constrict from Wind turbine and solar energy offers a clean energy 

solution, The main task of the control loop is to extract and track maximum power from hybrid 

system with sufficient tracking behavior we suggested a deflection angles of the wind turbine To 

track the operational point at which the maximum power can be extracted from wind system and 

generating system under continuously changing climatic conditions, using Bi-Directional Converter 

for Battery Charging and discharge the battery based on the surplus and deficit of power. When 

there is an excess of energy, To optimize the power produced in a wind turbine, the speed of the 

turbine should vary with the wind speed. A simple control method is proposed that will allow an 

induction machine to run a turbine at its maximum power coefficient a straightforward control 

technique that is also cost-effective has been presented. Along with modeling results that show the 

system's effectiveness, the whole hybrid system is presented. MATLAB/Simulink is used to create a 

software simulation model.  

Keywords: “PV” system, Wind Energy, Hybrid System, Bitch angle. 

 

1. Introduction 

Renewable energy sources are constantly being developed as a result of the critical state of 

industrial fuels, such as oil, gas, and others. This is the reason why renewable energy sources are 

more significant today [1]. Other factors include benefits like plentiful availability in nature, eco-

friendliness, and recyclable materials. There are numerous renewable energy sources, including 

solar, wind, hydro, and tidal. The two renewable energy sources with the fastest global growth rates 
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are solar and wind power. Energy is converted using wind and PV cells without any emissions of 

pollutants [2, 3]. 

When a solar PV system is combined with other energy sources, such as diesel generators or 

renewable energy sources like wind, the resulting system is referred to as a "hybrid system".  

A block diagram of a hybrid system is shown in Figure 1. Different converters are utilized in these 

systems to convert energy into either DC voltage or AC voltage depending on the type of sources 

integrated with the solar PV panels [4]. A maximum power point tracker (MPPT) is utilized in all 

PV systems, including hybrid systems, to extract the maximum power from the PV arrays. Although 

MPPT is not a requirement for solar PV systems, it can enhance the overall system's efficiency 

[5].in Figure (1) show construction Hybrid system from PV and Wind turbine [3]. This paper is 

presented as follows. In Section II, a description Proposed Hybrid Energy System and a 

mathematical model of the system is discussed. In 

Section III, Vector oriented control of the Bi-Directional Converter for Battery Charging and 

discharging. In section VI, simulation results are presented. Finally, Section VII presents the 

conclusions 
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Schematic of a DC generator system 
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Wind Turbine in Mat lab 

 

Figure 9 proposed Simulink model used for simulation. 

 

 Study Case -- Wind speed 100 W/m2 --- Wind speed =20 W/m2 
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 Study Case -- Change Turbine Angle in Figure (10) show techniques in change shift turbine to 

get best results. 

 

 

Figure 10 Change Turbine Angle 

 

 

 

Figure 11 voltage output time (0.5) 

a) Grid b) wind turbine c) Single Phase Inverter 

In Figure 12 wind speed 20 m/s the output power equal 500 w and figure 13 wind speed 12 m/s the 

output power equal to 150 w , we note that the higher wind speed, the greate Output from the wind 

system.  
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Figure 12 Output Power when Wind speed 20 m/S 

 

Figure 13 Output Power when Wind speed 12 m/S  

4. Conclusion  

In this research, different scenarios were studied according to the change in climatic conditions and 

note the best result in hybrid system, including the change in wind speed, and the change in the 

energy value was observed. The more the wind increased, the more the energy increased. The 

tracking method was used to extract the maximum value of the available energy. 
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