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Mathematical Modeling 

 

Modelling of Solar Photovoltaic (PV) module  
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Wind Turbine Modeling 

Modeling of the wind turbine generally depends upon 

the steady state power characteristics of the turbine. The 

friction factor as well as the turbine inertia should be 

combined to that of the generator which is coupled to 

the turbine and also the drive train stiffness is infinite.  

The turbine output power is given by the following 

equation (7): 
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Small Hydro Turbine Modeling  
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Battery Modeling 
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Formulation of Energy Management 

Algorithm  
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Battery Controller Design 

Energy Storage System 

 

Fuzzy Logic Based Battery Controller 



 

Design of Fuzzy Controller 
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Simulation Model 
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Maximum Power Point Tracking Technique 
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Calculate Voltage and Current

ȹ V = Vk ï V (k-1)

ȹ I  = Ik ï I  (k-1)
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Battery Controller 



 

 

Integrated Model 



 

Results and Discussions 
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Hydro Turbine 

Three Phase Stator Current for the turbine 
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Battery Outputs 

Voltage 
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Battery Controller 

Battery Logical Operation 
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Integrated System 

 because load power increases. The Integrated 

system output is shown in Fig.34. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison with PID 



  

 

 

 

 

 

 PID FUZZY 

Solar 

Energy 

Current (A) 12.5 0.5 

Voltage (V) 650 220 

Wind 

Energy 

Current (A) 7.2 5.5 

Voltage (V) 300 170 

Battery Current (A) 50 10 

Voltage (V) 200 220.5 
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