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ABSTRACT: To increase the uses of electrical vehicle (EV) at remote locations and minimize the grid burdening in 

urban areas, Associate in Nursing off-grid charging station (OGCS) plays a major role. The OGCS seeks energy from 

renewable energy sources (RES). Amongst all RES, the electrical phenomenon (PV) is that the best appropriate clean 

energy supply because of abundance and easy installation. However, PV energy fluctuates because of amendment in 

radiance and it cannot generate the constant energy. Therefore, Associate in Nursing energy device is needed to fulfill 

the energy demand and improve thesustainability of the charging station. Thereby, a system has been projected that 

consists of Associate in Nursing energy storage system (ESS) at the side of the PV supply and heat unit charger. The 

projected system includes a PV array with a lift device, 2 bi-directional converters (BDC) and ESS. The BDC has been 

used for charging/discharging of the heat unit and ESS.The energy generated from PV isn't adequate to fulfill the 

demand throughout the absence of or reduced daylight, thus, the ESS will meet the desired demand. On the opposite 

hand, whereas the generation is quite the demand, the ESS utilizes the surplus clean energy to create the projected 

system stable. This results, a reliable off-grid, economical andpollution-free heat unit charging station. moreover, the 

projected system has been enforced in MATLAB/Simulink atmosphere to verify the system performance. 
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I. INTRODUCTION 

 

The need for the electrical vehicle (EV) is rising exponentially if this Indian situation is taken into consideration. The 

statement are often valid by consideringIndia’s part pollution level. In keeping with Choudhary (1997), India is one in 

all the most fossil fuels overwhelming country for transportation functions. However, the number of fossil fuels is 

predicted to cut back at an excellent extent within the future. Therefore, the presence of EVs within the industry is that 

the would like of this situation. These EVs square measure hopped-up through the grid i.e., grid to vehicle (G2V). As a 

result, the quantity of EVs and therefore energy demand will increase. Therefore, to beat this 

issue, Kempton and Letendre (1997) had planned the concept of auto to Grid (V2G) that states that the energy hold on 

within the energy unit battery are often transferred back to the grid. Additionally, the battery storage could support the 

frequency regulation whereas the energy unit is transferring energy to the grid. Therefore, the V2G and G2V mode of 

operation presents the bi-directional behaviour of a grid-connected energy unit charger. A grid-connected bi-directional 

(GCBD) charger needs bi-directional converters (rectifier/inverter and buck/boost). It operates in 2 modes i.e., G2V 

and V2G mode. In G2V mode, grid aspect device works as a rectifier whereas the battery aspect is employed as a buck 

device. On the opposite hand, the battery aspect is employed as a lift device associated grid aspect is employed as an 

electrical converter in V2G mode. However, the energy supply of theGCBD charger is fuel which ends up in pollution 

of theenvironment. Hence, the EVs square measure needed for the pollution-free transportation. Thus, there's a 

requirement to shift from grid-based energy unit charging stations to the clean energy primarily based or off-grid 

cesium (OGCS). During this means, Singh et al. (2016) have advised that the supply for OGCS is that the renewable 

energy. It are often used at the remote locations wherever the reach of the grid isn't attainable. Used for 

the OGCS square measure wind and electrical phenomenon (PV). However, the wind energy consists of additional 
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conversion stages to provide power as compared to the PV. Therefore, the feasibleness of PV energy primarily based 

off- grid charging station is additional. 

II. RELATED WORK 

 

[1] With the proliferation within the range of PVs the demand on the electrical grid will increase appreciably. A wise 

charging station is projected during which the charging of the PVs is controlled in such how that the impact of charging 

throughout peak load amount isn't felt on the grid. The facility required to charge the hybrids comes from grid-

connected electrical phenomenon (PV) generation or the utility or each. The 3 approach interaction between the PV, 

and therefore the grid ensures optimum usage of obtainable power, charging time and grid stability. The output of 

DC/DC boost convertor and input of DC/AC bi-directional convertor share a standard DC link. A novel management 

strategy supported DC link voltage sensing is projected for the higher than system for economical transfer of 

energy[2]The power required to feed the charging station comes from  electrical phenomenon system also as from the 

regenerative braking of a 25-kV AC railway traction system (RTS) and a 3-kV DC RTS. The look of the projected DC 

microgrid for the charging station conjointly involves associate energy storage system (ESS) (battery of variable size 

and supercapacitor) and therefore the affiliation to a secondary distribution network (SDR). The paper analyses the 2 

most difficult technical issues: (1) the strategy of power management and convertor control; (2) the impact of the 

dimensions of the ESS.[3]Electric utilities might use battery vehicles as storage, 

or electric cell and hybrid vehicles as generation. This paper analyze vehicle battery storage in greatest detail, scrutiny 

3 electrical vehicle configurations over a spread of driving necessities and electrical utility demand conditions. Even 

once creating unfavorable assumptions regarding the price and lifelong of batteries, over a large vary of conditions the 

worth to the utility of sound vehicle electrical storage exceeds the price of the two- approach hook-up and reduced 

vehicle battery life. 

 

III. METHODOLOGY 

 

The uses of electrical vehicle (EV) at remote locations and minimize the grid burdening in urban areas, associate 

degree off-grid charging station (OGCS) plays a big role. The OGCS seeks energy from renewable energy sources 

(RES). Amongst all RES, the electrical phenomenon (PV) is that the best appropriate clean energy supply because of 

abundance and easy installation. However, PV energy fluctuates because of modification in radiance, and it cannot 

generate the constant energy. Therefore, associate degree energy device is needed to satisfy the energy demand and 

improve the property of the charging station. Thereby, a system has been projected that consists of associate degree 

energy storage system (ESS) alongside the PV supply and heat unit charger. The projected system includes a PV array 

with a lift device, 2 bi-directional converters (BDC) and ESS. The BDC has been used for charging/discharging of the 

heat unit and ESS. The energy generated from PV isn't decent to satisfy the demand throughout the absence of or 

reduced daylight, thus, the ESS will meet the desired demand. On the opposite hand, whereas the generation is over the 

demand, the ESS utilizes the surplus clean energy to form the projected system stable. This results, a reliable off-grid, 

economical and pollution-free heat unit charging station. 

 

IV. PROPOSED SYSTEM 

 

The proposed system of the off-grid EV charging station consists of three sub sections, they are PV generation, EV 

charger and ESS. The first section is PV generation system which includes a PV array, maximum power point (MPPT) 

and a boost converter. The PV array converts solar energy into clean electrical energy and provides voltage VPV and 

current IPV . The VPV and IPV are given to the boost converter which fluctuates due to change in irradiance.Therefore, 

an MPPT technique is proposed to manage the fluctuations in VPV and IPV . The MPPT extracts maximum power 

PPV from the PV array and provides corresponding operating voltage and current to the boost converter. The boost 

converter regulates the output voltage according to the desired DC-link voltage by generating the PWM signals from 

the MPPT. This DC-link voltage at the DC bus is connected to the EV charger and ESS as shown in Fig. 
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Fig 4.1 Proposed block diagram of the PV based Off-grid charging 

V. EXPERIMENTAL RESULTS 

 

The reconciling Droop Controller on good Grid could be a cross disciplinary journal geared toward disseminative 

results of analysis on and development of the good grid, that encompasses energy networks wherever energy required, 

electrical transportation, distributed energy resources, and communications square measure integral and interactive 

parts, as within the case of microgrids and active distribution networks interfaced with transmission systems.Droop 

speed management also can be utilized by grid storage systems. With droop speed management those systems can take 

away energy from the grid at beyond average frequencies, and provide it at lower frequencies. It adapts in keeping with 

the inputs and adjusts the output. The output voltage is that the combined voltage of all renewable resources that are 

employed in the Simulink. The waves will increase with relevance time from the beginning to finish|the top|the tip} 

relying upon the wants from the battery end. There square measure few distortion within the graph because the voltage 

could be a combined output supply of the renewable resources. 

 

 
Fig 6.1 Simulation Diagram input 

 

The red wave shows the amount of input given to the battery and the green wave shows the amount of output from the 

battery .There are few distortion in the graph as the voltage is a combined output source of the renewable resources.  

The input to the battery is sent according to the battery’s need ,where DC-DC converter helps for providing and 

adjusting the voltage and current to send to the battery. From which battery provides the output voltage depending upon 

the electric vehicles connected for charging 
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Fig 6.3 Battery input and output voltage  

 

VI. CONCLUSION  

 

In this project, Associate in Nursing off-grid charging station (OGCS) is projected to charge the energy unit battery. 

This minimizes the grid burden and will increase the EVs utilization at remote locations by mistreatment the PV. 

During this paper, Associate in Nursing ESS is connected to the OGCS that build the system add any circumstances. 

The OGCS with ESS exchange the ability to charge the energy unit battery throughout the absence or reduced daylight. 

Further, a continuing current methodology is employed to charge the energy unit battery at numerous rate. Altogether, 

this paper presents a additional property and economical OGCS moreover as fervours pollution-free transportation. The 

Microgrid is then completed and equipped with a variable energy sources. the steadiness is maintained by mistreatment 

completely different sources.The power handiness is maintained at constant and stable.For each system composing the 

Microgrid and for every connected target, a bearing strategy switch is provided. Results show the capability of the 

projected approach to handle the advanced situations given by the combo of various renewable sources, loads, and 

storage devices. 
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