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Abstract :  This research basically focus wide range variable speed operation, especially at low-speed condition is obtained. At 

low irradiance, solar voltage is dropped due to V/f strategy and a boost converter is used to increase the voltage level to meet the 

higher and constant voltage requirement, such as in voltage source converter DC-link or offshore DC network applications. In the 

proposed topology fuzzy is controlled voltage and current variation of model and control excitation of wind. Here we optimized 

conversion ration and power quality. Power quality aspects of EV charging are also investigated, with a focus on harmonic 

distortion. A robust system design using delta-wye grounded transformers was shown to prevent any excessive harmonic currents 

from flowing upstream into the microgrid. Additionally, a diversity of EV charging loads promotes favorable harmonic 

cancellation.. 

 

Index Terms - Charging Station, Electric Vehicles, Solar, State of Charge, Battery Energy Storage System, 

I. INTRODUCTION 

As a result, balancing electricity production and EVs charging is necessary to ensure and maintain secure constant grid 

operation. One of the most important issues that must be resolved for the electricity grid to function in the future is the 

unpredictable nature of RES production. Load fluctuation control has historically been ineffective at preserving grid equilibrium, 

implementing operational strategy, and controlling power across a range of load operating states. As further electricity production 

scheduling is crucial for the operation of the power system, controlling the rate of RES production has been suggested as a potential 

remedy. Additionally, EVs have demonstrated their ability to support the main grid in maintaining a particular level of demand-

supply equilibrium, which raises the possibility of RES penetration. Numerous published research articles, such as those in [7], 

discussed this subject. Additionally, since the energy demands of these vehicles do not significantly increase the total load, PV 

production may lead to a rise in the penetration of EVs [8]. Careful planning is necessary to integrate EVs and PVs into the grid, 

whether they are used separately or together. Otherwise, system reliability may be compromised. The most important factor in PV 

production for power grid operators is time uncertainty [9]. The problem with EVs is that they can overload the grid and disrupt 

demand, which lowers grid stability and power quality. EVs and PV grid integration needs to be planned and controlled, for 
instance by using a scheduled load, according to the authors of [10]. 

The following points demonstrate the advantages of using renewable energy in EV charging systems: I it lessens the load that 

EVs place on the grid; (ii) it fixes voltage regulation issues with the electricity grid; (iii) it lowers the cost of utility supply; (iv) it 

increases energy storage by increasing renewable production; and (v) it enhances the efficiency of both V2G and V2H strategies. 

Hydroelectricity, biogas, fuel cells, photovoltaic, wind turbines, and other RES are excellent potential sources for EV charging and 

powering. These systems satisfy electric vehicle charging requirements along with energy storage systems (ESS), associated 

electrical equipment, and suitable connection techniques. Local power sources, such as those utilizing renewable energy sources. 

Increasing the amount of electricity produced by the power grid is currently possible thanks to renewable energy sources, 

particularly solar, wind, and biomass energy. Due to their high energy density, low construction cost, simplicity of use, and 

improved electricity production efficiency, they are frequently used to charge EVs [11, 12]. Solar energy is gaining popularity due 

to its high intensity on Earth's surface, as well as its non-polluting and silent nature. Due to the influence of weather and other 

environmental factors on PV electricity production, a stand-alone PV system is typically unreliable. On the other hand, PV modules 

stand out for their straightforward design, compact size, light weight, and stability during transport and installation. Additionally, 

the PV system can be installed in homes and/or public areas and is easy to integrate with other power sources. The variability of PV 
power output can be significantly reduced by an energy storage system based on charging stations. 

 

II. FUZZY LOGIC 

In fuzzy logic, a type of many-valued logic, the truth values of variables can be any real number between 0 and 1. This method 

is employed when dealing with the concept of partial truth, where the truth value can range from 100% true to 100% false. [1] 
Contrarily, in Boolean logic, the only integrals that can demonstrate a variable's truth value are 0 or 1. 
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Iranian-Azerbaijani mathematician Lotfi Zadeh first used the term fuzzy logic in 1965 when he suggested fuzzy set theory. [2] 

[3] However, since the 1920s, researchers have examined the relationship between infinite-valued logic and fuzzy logic, most 
notably Ukasiewicz and Tarski. [4] 

The foundation of fuzzy logic is the notion that people frequently base their decisions on vague and non-numerical info. Fuzzy 

models and fuzzy sets are numerical representations of uncertainty and uncertain information (hence the term fuzzy). These models 
are able to recognise, represent, handle, interpret, and make use of ambiguous and uncertain data and information. 

 
Fig.1: Architecture or process of a Fuzzy Logic system 

III. FUZZY LOGIC BASED EMS 

Figure 2 displays the configuration of the EMS built for this study. This EMS uses a fuzzy controller as its foundation, but in 

this case, the controller also needs to manage the BESS SOC. Three inputs and two outputs make up the fuzzy logic system that 

was used in this study: 

 
Fig.2 Configuration of the FCS 

 
Fig. 3 a) MVDC bus voltage; b) BESS SOC 
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IV. RESULT 

This is Simulation result and discussion section of proposed model as show on figure. 

 
Fig.4 Proposed model 

 
Fig.5: Source section of proposed model 
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Fig.6: Initial Fuzzy Model in proposed system 

 
Fig.7: After the apply fuzzy model in proposed system 

 

 
(a) Wind Power Generation 
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(B) PV Power Generation 

 

Fig.8: Power Generation Graph by (a)Wind (b)Solar 

 

 

 
 

Fig.9: PWM output of proposed model 
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(a)Load power with respect to all source 

 

 
 

(b)Voltage 

Fig.10Load power with respect to all source (a) Load power and source power(b) Output voltage 
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Fig.11: Soc Condition of Battery 

 

 
 

Fig.12 Power Generation of hybrid System 
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Fig. 13 Active power 

 

 
Fig:14 THD Value of proposed Model 

 

V. CONCLUSION 
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The A hybrid wind-battery system and its control logic are created in MATLAB/SIMULINK and tested using a wind profile. By 

reducing voltage flickers and harmonics, the simulation experiment results demonstrate the system's improved performance and 

stability. In particular at low speeds, wide-range variable speed operation is the main topic of this dissertation. When a higher and 

constant voltage is needed, such as in voltage source dc / dc Inverter or offshore DC network applications, a boost converter is 

used to increase the voltage level, when solar voltage drops due to the V/f strategy at low irradiance. In the suggested topology, 

fuzzy is controlled wind excitation and model voltage and current variation. Here, the conversion ratio and power quality were 

optimized. We get high quality of power output from this proposed hybrid system ,THD value is less then 5% it is 0.47%. 
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