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Abstract :  The charging station is mainly designed to charge the EV battery using a solar photovoltaic PV array and a BES. 

However, the charging station intelligently takes power from the grid or diesel generator set in the event of an empty storage battery 

and inaccessible solar PV array generation. In addition, to obtain ceaseless charging, the PCC (point of common coupling) voltage 

is synchronized to the grid/generator voltage. In order to improve the operating efficiency of the charging station, the charging 

station also conducts the vehicle to grid active/reactive power transfer, vehicle to home and vehicle to vehicle power transfer. Using 

the Matlab/Simulink software, the operation of the charging station is validated. 

 

Index Terms - EV Charging Station, Solar PV Generation, Power Quality, DG Set 

 
 Introduction 

Electric vehicles (EVs) are viewed as the transportation of the future. The Paris Declaration and Call to Action on Electro mobility 

and Climate Change states that 100 million electric vehicles must be deployed globally by 2030. EVs emit no tailpipe emissions and 

use significantly less energy than gasoline and diesel vehicles. They are significantly quieter, require significantly less maintenance, 

and have a much simpler drive train.  

Instead of fossil fuel-based power plants, renewable resources must be used to generate the electricity needed to charge electric 

vehicles [1-3]. The well-to-wheel green house gas emissions (GHG) of a conventional gasoline car, a hybrid electric vehicle (HEV), 

a plug-in hybrid electric vehicle (PHEV), and a plug-in electric car are compared to various fuel mix scenarios for electricity 

generation in Fig.1. Any type of electric vehicle, whether a HEV, PHEV, or PEV, emits less pollution overall than a comparable 

gasoline vehicle, as is obvious. In addition, the quality of the fuel mix affects an electric vehicle's emissions. [1–3]. Contrary to 

popular belief, when EVs are charged from a grid that is primarily powered by fossil fuels like coal or natural gas, there are actually 

significant emissions. But if EVs are charged from a grid that largely relies on renewable energy, net emissions are almost zero. The 
challenge is to use renewable energy sources to power EVs in the future. 

1. Future electric vehicle power will come from a variety of excellent renewable energy sources, including wind, solar, 

hydropower, geothermal, biogas, and tidal energy. Among these, using solar photovoltaic panels to charge EVs is a desirable 
option for a number of factors. 

2. Over the last few decades, the cost of solar PV has steadily declined, and it now costs less than $1/W [4]. 

3. PV power is easily accessible to EV users because PV modules, as shown in Fig.1, can be installed on roofs and as solar car 

parks near EV charging stations. 

4. The PV potential of parking lots and rooftops is currently underutilised, but this can be taken advantage of in the future. 

5. Because charging power is produced locally in a "green" manner using solar panels, EV charging lowers both energy and 
power demand on the grid [5-7]. The need for grid reinforcement is lessened or delayed as a result. 

6. For managing seasonal and cyclical variations in solar generation, PV systems have traditionally used batteries to store solar 

energy. The EV battery can act as energy storage for the PV when EVs are being charged from solar power, eliminating the 
need for a separate battery [8]–[11]. 

7. Low PV feed-in tariffs are less expensive with solar charging than with grid charging [12], [13]. 

8. PV systems are low-noise, have no rotating parts, and require little maintenance.  

Therefore, using solar energy to charge EVs can both increase their sustainability and lower the overall cost of the infrastructure 

needed for charging them. This is the thesis's goal and driving force. If PV generation is insufficient, power can still be drawn for EV 

charging via an alternating current (AC) grid connection. This ensures that if one is insufficient or unavailable, neither PV generation 

nor EV charging will be hindered. 
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Fig.1 The fuel mix used to generate electricity affects an electric vehicle's well-to-wheel emissions. Biomass, geothermal, and 

other fossil fuel generation are included in the term "rest”. 

 

I. ELECTRICAL BUS SYSTEM 

Many different electrical bus system designs, but which one you choose will depend on the voltage of your system, where your 

substation is located in the electrical power system, how flexible you need the system to be, and how much it will cost. 

A conductor or group of conductors known as an electrical bus bar is a device that transfers electricity from incoming distribution 

lines to outgoing feeders. In other words, it is a type of electric junction where all electrical currents—both incoming and outgoing—

converge. The electrical bus bar concentrates electricity in one location as a result. 

An isolator and a circuit breaker make up the bus bar system. The circuit breaker trips when a fault occurs, making it simple to 
remove the problematic section of the busbar from the circuit. 

The electrical bus bar can be found in a number of different shapes, including cross-sectional, round, and rectangular. In power 

systems, the rectangular bus bar is a common sight. Electrical bus bars are manufactured using copper and aluminum. 

 

2.1 Single Bus System 

 

The simplest and most affordable bus system is a single one. According to the diagram, this scheme connects every feeder and 

transformer bay to a single bus. Such a system can be set up in a very easy and straightforward manner. There is only one bus bar in 

the system in addition to the switch. The transformer, generator, and feeder are just a few examples of the equipment at the substation 
that is connected to this bus bar. 

 
Fig.2 Single Bus System 

2.2 Bus System 

 

1. A double bus bar system uses two bus bars that are the same in order to allow any incoming or outgoing feeder to be taken 
from any of the buses. 

2. As depicted in the figure, each feeder is actually connected to both buses in parallel via a separate isolator. 

The feeder can be connected to the related bus by shutting any of the isolators. The total feeders are split into two groups, one fed 

by one bus and the other from other buses, and both buses are powered up. Any feeder, though, is able to switch from one bus to 

another at any time. Only one bus coupler breaker needs to be closed while buses are being transferred. Before closing the isolator 

associated with the bus to which the feeder is being transferred and opening the isolator associated with the bus from which it is being 
transferred, turn off the circuit breaker for the bus coupler first. He or she should then open the bus coupler after the transfer. 

The main busbar and the auxiliary bus bar are the two types of busbars used in this configuration. The isolating switches and 

circuit breaker are connected to the busbar using a bus coupler in the busbar configuration. The bus coupler is also used to transfer 
the load from one bus to another in the event of an overload. Following are the steps for moving the load from one bus to another. 

• By closing the bus coupler, the potential of both bus bars is maintained. 

• The load is transferred to a bus bar that is kept close. 

• Turn on the main bus bar. 
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Fig.3 Double Bus System 

 

 

II. IEEE-75 BUS SYSTEMS 

Figure 4 depicts the IEEE - 75 bus test system. The generator's cost and emission coefficients, along with the load, dc link 

capacitor data, and power grids, are all provided. The IEEE-750 bus system cost parameters have been slightly modified to include 
nonsmooth fuel cost functions along with ramp rate coefficients. The information is based on a 100 MVA base.: 

 
 

Fig.4 75-bus UPSEB system 

 

 

III. RESULT 

This section is show proposed model MATLAB simulation output. 

 

Fig.5 Proposed Model 

http://www.jetir.org/


© 2022 JETIR October 2022, Volume 9, Issue 10                                                      www.jetir.org (ISSN-2349-5162) 
 

JETIR2210394 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d664 
 

  

Fig.6 Model of Proposed Bus System                                      Fig.7 Bus system                                             

 

 

Fig.8 Model of Diesel Engine governor and synchronous machine 

 

Fig.9 Model of wind with connected bus 75 

 

Fig. 10 PV block proposed model 

http://www.jetir.org/


© 2022 JETIR October 2022, Volume 9, Issue 10                                                      www.jetir.org (ISSN-2349-5162) 
 

JETIR2210394 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d665 
 

 

Fig.11 Waveform of total power 

 

Fig.12 Result of reactive power 

 

 

 

Fig.13 Wave form of voltage, current and power 
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Fig.14 Waveform of Wind voltage, current and wind power 

 

Fig.15 Waveform of solar cell of voltage, current and power 

 

 

Fig.16 Output of state of charge 
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Fig.17 wave forms of active power 

 

 

 

Fig.18 Total generation power of Diesel, wind and PV 

 

 

IV. CONCLUSION 

 

Simulate with the help of MATLAB simulations and verify waveform as show on Result section. These systems are more 

dependable and stable than single-source systems, according to the simulation results. here is proposed 75 Bus management system 

to manage power requirement of charging station when we are connected many car without generate delay and maintain power 

quality of proposed model. It is used in grid-connected systems as well as off-grid areas. 75 bus system method used in India for 

the optimal power flow problem is resolved using differential evolution. Differential evolution has a number of advantages over 

other contemporary heuristics, including modeling adaptability, certain and quick convergence, and reduced computational time. It 

is possible to draw the conclusion that this battery charger, when used with the provided control, is capable of greatly optimizing 

various energy sources and offering EVs high-quality and reasonably priced charging. 
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