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Abstract— Instead of using fossil fuels like petrol or diesel,
electric vehicles use electrical energy to charge their 2. ELECTRICAL VEHICLE CHARGING
batteries. Electric vehicles are more efficient, and cost-wise STATION
electrical vehicle charging is cheaper than filing petrol for
travel requirements. Charging stations, unlike petrol The electrical charging station is used to charge an electric
bunks, are not available everywhere. There always exists a  Vehicle. This station supplies power for charging plug-in EVs.
. . - . Electrical charging stations are divided into two types one is AC

fear as to what might happen if the vehicle’s battery drains. . - . . -

i h hi describ harai ion th charging stations and another one is DC charging stations.
Well, here this paper describes an EV charging station that - g4 5 shows the electric vehicle charging in a station
solves these problems with uniquely innovative solutions
that is a Smart EV charging station with on-grid green
power. This system demonstrates how electric vehicles are
charged in a charging station with on-grid green power.

Index Terms—Electric Vehicle; Solar panel; Solar Charge
Controller; Batteries; Boost Converter.

1. INTRODUCTION

Electrical vehicles are used for transportation. There are so
many varieties of the electrical station. Electrical vehicle does
not need any fossil fuels like petrol or diesel, they consume only
electrical energy through batteries. For charging electric
vehicles there are many ways of charging like wireless charging
and charging station like petrol bunks. An electrical vehicle
takes one to three hours for charging. Fig.1. show the design of
the charging station.

Fig.2. EV Charging Station

3. SOLAR CHARGING STATION: STRUCTURES
AND TYPES

Solar charging stations can come in various power capacities,
sizes, and shapes. The common shapes of solar charging
stations are:

e Tree and pole structure

e  carport-roof structures

Fig.1. Design of Solar Charging Station
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Other renewable sources station sources are available in the
following four types:

e Residential charging stations:
These are charging stations set up at home for the
private use of an owner. These types of charging will
take a longer time to fully charge and will be suitable
for overnight charging. Residential charging does not
require metering. These have different sizes and
forms.

e Charged-in parking stations are operating at vehicle
parks, for example near parking stations, shopping
malls near residential areas, railway stations, shopping
malls, railway stations, and in some petrol bunks. The
charging may be fast or slow. A fee for this is charged
by the operator. Electric vehicles can be charged while
the owners are away shopping or somewhere else.

e Fast charging at powers greater than 40kW normally
charging can be done in half an hour. This type of
charging is mostly suitable for locations where quick
stops and goes for example, on highways. Here
normally three-phase high voltage will be used.

3.1.TYPES OF CHARGING STATION
1) On-grid solar charging station

This type of charging is the easiest way to charge an electric
vehicle. It generates power using a solar power system and is
then connected to the utility power grid. This system transfers
an extra amount of power generated by solar power systems to
the grid and when they need power from the grid they can also
use it from the grid. For sending extra power they will be
compensated also.

2) Off-grid solar charging station

This system is also known as an Electric vehicle autonomous
charger. This system does not require any external grid support
or other external support. The station itself produces a sufficient
amount of energy for charging the electric vehicle. This system
is easy to install.

3. LITERATURE SURVEY

Road transport is undoubtedly the most common and
affordable form of commute for people around the world.
However, recently, it has faced much criticism due to its
dependence on fossil fuels and its relatively low operational
inefficiency [1]. This has opened the doors for the electric
mobility industry, and the world has witnessed a drastic surge
in the acceptability of EVs.
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As India aims to decrease its carbon footprint like other
nations and step into the world of sustainability, the government
is consistently introducing transport sector reforms that aim at
the electrification of all effective forms of commute. As a result,
according to a study conducted between 2020-2027, the
average annual growth rate for the EV sector in India is
estimated to be around 44% [2].

Articles published by various research scholars and
authorities mainly focus on the importance of shifting towards
EVs, the technical aspects of charging stations, and the
government’s policies to develop the necessary infrastructure
for EVs [3,4,5]. Topics such as the need for India to move away
from its crude oil imports, fight climate change to reduce its
carbon footprints, and reduce pollution have been discussed in
detail, and conclusions regarding India moving into the EV
space following its global peers have been made [6]. Moreover,
new energy storage and transfer technologies that can be used
to implement the charging infrastructure have been studied
according to the requirements [7,8,9].

It is essential to differentiate between what ‘looks
sustainable’ and what ‘is sustainable’ to implement
sustainability. EVs are a formidable example of decreasing
instantaneous emissions, but they shift the energy demand from
crude oil to electricity. This ultimately increases the pressure on
the grid infrastructure that is already facing an energy deficit
[3]. In India, nearly 61% of the grid electricity is from coal-
based thermal power plants, 15% is from hydropower, 8% is
from solar PV, 5% is from wind energy, 9% is from natural gas,
and 2% is from nuclear energy [10]. Upon considering three
categories of vehicles, EVs running on electricity from the grid,
internal combustion engine-based vehicles (ICEVs), and EVs
running on electricity from solar photovoltaics (PV), and
calculating their well-to-wheel CO, emissions, EVs running on
electricity from solar PV turned out to be the least polluting.
Such an EV would lead to only 0.6 kg of CO, emission per 100
km traveled. In contrast, a 5-seater gasoline-based ICEV would
produce about 13 kg of CO, in covering the same distance, and
an EV running on grid electricity would cause 10 kg of
CO, emissions per 100 km traveled (considering a similar share
of the different sources, as listed above). The unavailability of
charging stations at regular intervals is another matter of
concern, and nearly all of the available ones are grid-tied.
Hence, grid availability becomes a crucial point when deciding
the location of a charging station.

India is a sun-drenched country, which makes it ideal for
the utilization of solar energy for electricity production. When
most of our energy requirements revolve around electricity,
solar PV has proven to be an excellent solution for localized
electricity generation, even for large-scale applications.
Although renewables such as solar are climate dependent and
the Indian climate varies with geography, the flexibility of solar
PV as stand-alone systems with battery backup makes them
quintessential for remote cities. Moreover, integrating solar PV
with charging stations can help us achieve power autonomy,
generate electricity more responsibly, and spare the land and
marine ecosystem from the mining of coal and crude oil [11].
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Utilizing solar energy for charging electric vehicles is an
evolving idea and has taken the ground over the past few years
[12]. However, EVs have been in the market since the 1990s
and the literature related to charging station designs indicates
the concern for grid availability while designing and siting
charging stations [5,7,13,14]. Over the past ten years,
researchers have tried to include solar energy in charging
stations to ensure energy autonomy and reduced emissions.
Countries like the Netherlands, Macau, and Romania are opting
for solar energy to charge their EVs [15,16,17]. This has led to
the development of smart and efficient hybrid PV systems for
charging stations that can predict the load requirement and the
energy generation [7,18,19]. However, most of them are for
charging two-wheelers, which have a smaller battery bank than
four-wheeler EVs [7,18,19,20,21]. Moreover, these plans and
designs are suited to urban commercial buildings [7,12].

In the context of the previous literature reported it is
evident that there is a considerable gap in designing the aspects
of a solar-powered EV charging station. A feasibility analysis
has been done on the Indian market for EVs, and it proves the
viability of a renewable-based charging station for the country
[22]. This paper aims to fulfill those gaps and thus specifically
focus on the following objectives:

e To design and develop an EV charging station with a
Renewable source which is Solar Energy, the energy
consumption for the station is directly from the
sunlight and the excess amount of energy will be given
to the grid.

e To be able to achieve a significant level of energy
security in terms of power generation.

5. EXISTING SYSTEM

All the Electric vehicle charging system in India comes with a
port installed at home/workplace or from a charging station.
The time taken for a complete charge depends on the drive train
capacity. An EV charger pulls an electrical current from either
a 240-volt outlet or the grid it’s hardwired to and delivers that
electricity to the vehicle. In Fig.3.shows the allocation of the
charging station under FAME-I & FAME-I11 by DHI.

FAME-I Charging Stations

_
-

FAME-II Charging Stations

Fig.3. Allocation of charging station under FAME-1 & FAME-
Il by DHI
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6. PROPOSED SYSTEM

This project focuses on several EVs that can be charged at a
time, pollution-free, have lower maintenance costs than gas-
powered vehicles, have 80% reduced operating cost than
equivalent gas-powered vehicles, is electrically safe and
charging is convenient. It directly consumes the energy from
sunlight, apart from the electricity board. Excess amount of
energy will be given to the grid. It is economically beneficial to
the people and the government.

7. SYSTEM DESCRIPTION
A. Inverter circuit

The inverter circuit is used to convert direct current to
alternating current. Inverter is internally made up of a battery, a
switch, a transformer, an amplifier, and a MOSFET. The
switches play an essential role, where they are continuously
turned ON and OFF. The transformer, a MOSFET, also
consistently turns ON and OFF the DC voltage, making an
opposite voltage, an AC voltage. Fig.3. shows the circuit
diagram of the inverter circuit.

12V Balliry

Fig .3. Inverter circuit

B. Converter circuit

A boost converter (also known as a step-up converter) is one
of the simplest types of switch-mode converter. As the name
suggests, the converter takes an input voltage and boosts it. In
other words, it’s like a step-up transformer i.e. it steps up the
level of DC voltage (while the transformer steps up / down the
level of AC voltage) from low to high while decreasing the
current from high to low while the supplied power is the same.
All it has is an inductor, a semiconductor switch, a diode, and a
capacitor. The boost converter is very simple and requires very
few components, this is because they were originally designed
and developed in the 1960s to power electronics on aircraft. The
biggest advantage of a boost converter is it offers very high
efficiency. Some of the boost converters can go up to 99%
efficiency. That means of the input voltage only 1% of the
power is wasted. Fig.4. shows the circuit diagram of a 12 to the
24-volt boost converter.
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Fig.4. 12-24V Boost converter

C. Solar panel

A solar panel is a group of photovoltaic cells (PV cells) placed
in a framework for installation. Solar panels are renewable
energy in the form of sunlight converts into electricity and then
stores electricity in specified loads. Fig.5. shows the picture of
12 volts, 10 watts solar panel.

Fig.5. Solar panel

D. Solar controller

A PWM controller is also ideal for these types of devices as it’s
a low-cost option and can only handle small loads as it is. On
the other hand, large devices, like grid solar panel systems,
requires an MPPT controller. These technologically advanced
and expensive controllers are much more suitable for large
loads. A solar system is incomplete without a solar charge
controller if wants to ensure maximum protection for
appliances. Solar panels can suffer from heating issues over
time. However, a Luminous range of solar charge controllers
can ensure that does not happen. Fig.6. shows the picture of
the solar charge controller and Fig.7. shows the system
connection of the solar charge controller.
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Fig.6. Solar charge controller
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Fig.7. System connection diagram

E. Battery unit

The 12-volt battery is distinct and different in its use, as it
comes in different shapes and sizes. In some instances, they
might be large and heavy or small and light. They may be
cylindrical or square batteries. Furthermore, they are also used
for transportation purposes in vehicles, boats, and other
gadgets. 12-volt battery sizes are often influenced by their uses
and the amount of amp-hour they are built to produce.
Therefore, a 12 V battery implies that a voltage of 12 V is
supplied within the nominal load by a battery.Fig.8. shows the
picture of the 12v battery.

Fig.8. 12 V Battery

F.Transformer
Step-up transformer:

The output voltage is greater than the input voltage.
Step down transformer:
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The output voltage is lesser than the input voltage.
Well, here 12v transformer is used for this process. In
Fig.9.shows the 12 v transformer pictures.

Fig.9.12 V transformer

8. BLOCK DIAGRAM
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Fig.10. Block diagram of the charging station

In Fig.9. the Block diagram explains that solar energy is directly
getting from the sun that is captured by the solar panel then the
solar panel is connected to two modules, one with a controller
and another with a battery. This MPPT controller is used to
monitor and control the process. The supply is fed to the DC-
DC converter. This converter efficiently converts direct current
from one voltage to another voltage. DC is then fed to the
electric vehicle for charging. The intimation will be given after
the vehicle gets charged. When the vehicle is not in the charging
station, the power generated by the solar panel gets stored in the
primary battery. When the primary battery exceeds the storage
limit the backup battery will be in the charging position. When
the storage limit is exceeded the backup battery too. The power
present in the primary battery flows to the inverter (which
converts direct current into alternating current). With the help
of a step-up transformer, the converted Alternative current gets
boosted and that power is fed to the grid. Solar power
generation is significantly less during the winter than it is
during the summer. So power generation by solar panels
generally produces about 40-60% less energy during the month
of December and January than they do during the month of July
and August. So during these months, the power for the charging
station will be obtained from the Grid.
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9. RESULT

By connecting all the required components with perfect
connections then we can get the required output. When the
boost converter is connected across the battery then it converts
the battery output voltage i.e. DC to DC. That boosted voltage
is used for DC charging. So below picture is the result of testing
an AC bulb by connecting its terminals to converter terminals
to the bulb.Fig.11. shows the final output of the DC charging
and AC charging.

Fig.11.Final output

10. CONCLUSION

This paper is to make customers more comfortable while using
the charging station. Though it’s a budget-friendly plan the
major goal is to implement this project in remote areas. The
seasonal change is not going to be a big issue and that is
overcome by this charging station. From the future perspective,
the Integration of Smart solar flowers in the charging station is
applicable. The space occupied by the solar panel in the
charging station can be replaced by this smart solar flower. This
is applicable even on agricultural land There is no need for
maintenance in the charging station. Separate stores can be set
up to get the battery so the customer can purchase the battery
whenever they need it.

11. REFERENCE
[1] Lahiri-Dutt, K. The Diverse Worlds of Coal in India:

Energising the Nation, Energising Livelihoods. Energy
Policy 2016, 99, 203-213. [Google Scholar] [CrossRef]

[2] Press Trust of India. Electric Vehicle Market in India
Expected to Hit 63 Lakh Units per Annum Mark by 2027:
IESA. Available
online: https://yourstory.com/2020/12/electric-vehicle-
market-india-expected-hit-63lakh-iesa/amp (accessed on 8
July 2021).

[3] Suzuki, K.; Kobayashi, Y.; Murai, K.; Ikezoe, K. Impact of
EV Charging on Power System with High Penetration of EVs:
Simulation and Quantitative Analysis Based on Real World

Page 5


http://www.ijsrem.com/
https://scholar.google.com/scholar_lookup?title=The+Diverse+Worlds+of+Coal+in+India:+Energising+the+Nation,+Energising+Livelihoods&author=Lahiri-Dutt,+K.&publication_year=2016&journal=Energy+Policy&volume=99&pages=203%E2%80%93213&doi=10.1016/j.enpol.2016.05.045
https://doi.org/10.1016/j.enpol.2016.05.045
https://yourstory.com/2020/12/electric-vehicle-market-india-expected-hit-63lakh-iesa/amp
https://yourstory.com/2020/12/electric-vehicle-market-india-expected-hit-63lakh-iesa/amp

r ‘3;,
Iii?@INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (1JSREM)

w VOLUME: 07 ISSUE: 04 | APRIL - 2023 IMPACT FACTOR: 8.176 ISSN: 2582-3930

Usage Data. In SAE Technical Paper Series; SAE International:
Warrendale, PA, USA, 2020. [Google Scholar]

[4] Kostopoulos, E.D.; Spyropoulos, G.C.; Kaldellis, J.K. Real-
World Study for the Optimal Charging of Electric
Vehicles. Energy Rep. 2020, 6, 418-426. [Google Scholar]

[CrossRef]

[5] Brenna, M.; Foiadelli, F.; Leone, C.; Longo, M. Electric
Vehicles Charging Technology Review and Optimal Size
Estimation. J. Electr. Eng. Technol. 2020, 15, 2539-2552.
[Google Scholar] [CrossRef]

[6] Sharma, A.; Kapoor, A.; Chakrabarti, S. Impact of Plug-in
Electric Vehicles on Power Distribution System of Major Cities
of India: A Case Study. Available
online: https://home.iitk.ac.in/~ansharma/EV_Report V1.p
df (accessed on 9 July 2021).

[71 Chandra Mouli, G.R.; Van Duijsen, P.; Grazian, F.;
Jamodkar, A.; Bauer, P.; lIsabella, O. Sustainable E-Bike
Charging Station That Enables AC, DC and Wireless Charging
from Solar Energy. Energies 2020, 13, 3549. [Google Scholar]

[CrossRef]

[8] Atmaja, T.D. Energy Storage System Using Battery and
Ultracapacitor on Mobile Charging Station for Electric
Vehicle. Energy  Procedia 2015, 68, 429-437. [Google
Scholar] [CrossRef][Green Version]

[9] Altaleb, H.; Rajnai, Z. Electric Vehicle Charging
Infrastructure, and Charging
Technologies. Haditechnika 2020, 54, 8-12. [Google Scholar]

[CrossRef]

[10] Krishnan, G.; Mohammed Afsal, M.; Soby, E. College of
Engineering Trivandrum. Smart Grid Implementation in India
with HVDC Transmission and MicroGrids. Int. J. Eng. Res.
Technol. 2017, 6, 383-388. [Google Scholar] [CrossRef]

[11] Khan, M.S.AW.; Ahmad, F.; Ahmad, A.; Alam, M.S.
Feasibility Analysis of Electric Vehicle Charging Infrastructure
Deployment in India. India Smart Grid Forum Week 2017, 487,

123-129. [Google Scholar]

[12] Al Wahedi, A.; Bicer, Y. Development of an Off-Grid
Electrical Vehicle Charging Station Hybridized with
Renewables Including Battery Cooling System and Multiple
Energy Storage Units. Energy Rep. 2020, 6, 2006-2021.
[Google Scholar] [CrossRef]

[13] De Simone, D.; Piegari, L. Integration of Stationary
Batteries for Fast Charge EV Charging
Stations. Energies 2019, 12,  4638.  [Google  Scholar]
[CrossRef][Green Version]

© 2023, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM20027 |

[14] Di Benedetto, M.; Ortenzi, F.; Lidozzi, A.; Solero, L.
Design and Implementation of Reduced Grid Impact Charging
Station for Public Transportation Applications. World Electric.
Veh. J. 2021, 12, 28. [Google Scholar] [CrossRef]

[15] Badea, G.; Felseghi, R.-A.; Varlam, M.; Filote, C.; Culcer,
M.; Iliescu, M.; Raboaca, M. Design and Simulation of
Romanian Solar Energy Charging Station for Electric
Vehicles. Energies 2018, 12, 74. [Google Scholar]
[CrossRef][Green Version]

[16] Tze Wood, C. Design of Electric Vehicle Charging Station
in Macau. J. Asian Electric. Veh. 2011, 9, 1453-1458. [Google

Scholar]

[17] Mouli, G.C.; Bauer, P.; Zeman, M. System design for a

solar-powered electric  vehicle charging station for
workplaces. Appl.  Energy 2016, 168, 434-443. [Google

Scholar] [CrossRef][Green Version]

[18] Goldin, E.; Erickson, L.; Natarajan, B.; Brase, G.; Pahwa,
A. Solar Powered Charge Stations for Electric
Vehicles. Environ. Prog. Sustain. Energy 2013, 33, 1298-
1308. [Google Scholar] [CrossRef][Green Version]

[19] Kongjeen, Y.; Yenchamchalit, K.; Bhumkittipich, K.
Optimal Sizing and Placement of Solar Powered Charging
Station under EV Loads Penetration Using Artificial Bee
Colony Technique. In Proceedings of the 2018 International
Power Electronics Conference (IPEC-Niigata 2018 -ECCE
Asia), Niigata, Japan, 20-24 May 2018. [Google Scholar]

[20] Mohamed, K.; Wolde, H.K.; Alarefi, S.M.S. Optimal
Space Utilisation for Solar Powered EV Charging Station. In
Proceedings of the 2020 6th IEEE International Energy
Conference (ENERGYCon), Gammarth, Tunisia, 28
September—1 October 2020. [Google Scholar]

[21] Zhao, H.; Burke, A. An Intelligent Solar Powered Battery
Buffered EV Charging Station with Solar Electricity
Forecasting and EV Charging Load Projection Functions. In
Proceedings of the 2014 IEEE International Electric Vehicle
Conference (IEVC), Florence, Italy, 17-19 December 2014.

[Google Scholar]

[22] Martin. Sustainable Development Goals Kick off with the
Start of the New Year. Available
online: https://www.un.org/sustainabledevelopment/blog/20
15/12/sustainable-development-goals-kick-off-with-start-
of-new-year/ (accessed on 9 July 2021).

[23] Ghosh, A. Possibilities and Challenges for the Inclusion of
the Electric Vehicle (EV) to Reduce the Carbon Footprint in the
Transport Sector: A Review. Energies 2020, 13, 2602. [Google
Scholar] [CrossRef]

Page 6


http://www.ijsrem.com/
https://scholar.google.com/scholar_lookup?title=Impact+of+EV+Charging+on+Power+System+with+High+Penetration+of+EVs:+Simulation+and+Quantitative+Analysis+Based+on+Real+World+Usage+Data&author=Suzuki,+K.&author=Kobayashi,+Y.&author=Murai,+K.&author=Ikezoe,+K.&publication_year=2020
https://scholar.google.com/scholar_lookup?title=Real-World+Study+for+the+Optimal+Charging+of+Electric+Vehicles&author=Kostopoulos,+E.D.&author=Spyropoulos,+G.C.&author=Kaldellis,+J.K.&publication_year=2020&journal=Energy+Rep.&volume=6&pages=418%E2%80%93426&doi=10.1016/j.egyr.2019.12.008
https://doi.org/10.1016/j.egyr.2019.12.008
https://scholar.google.com/scholar_lookup?title=Electric+Vehicles+Charging+Technology+Review+and+Optimal+Size+Estimation&author=Brenna,+M.&author=Foiadelli,+F.&author=Leone,+C.&author=Longo,+M.&publication_year=2020&journal=J.+Electr.+Eng.+Technol.&volume=15&pages=2539%E2%80%932552&doi=10.1007/s42835-020-00547-x
https://doi.org/10.1007/s42835-020-00547-x
https://home.iitk.ac.in/~ansharma/EV_Report_V1.pdf
https://home.iitk.ac.in/~ansharma/EV_Report_V1.pdf
https://scholar.google.com/scholar_lookup?title=Sustainable+E-Bike+Charging+Station+That+Enables+AC,+DC+and+Wireless+Charging+from+Solar+Energy&author=Chandra+Mouli,+G.R.&author=Van+Duijsen,+P.&author=Grazian,+F.&author=Jamodkar,+A.&author=Bauer,+P.&author=Isabella,+O.&publication_year=2020&journal=Energies&volume=13&pages=3549&doi=10.3390/en13143549
https://doi.org/10.3390/en13143549
https://scholar.google.com/scholar_lookup?title=Energy+Storage+System+Using+Battery+and+Ultracapacitor+on+Mobile+Charging+Station+for+Electric+Vehicle&author=Atmaja,+T.D.&publication_year=2015&journal=Energy+Procedia&volume=68&pages=429%E2%80%93437&doi=10.1016/j.egypro.2015.03.274
https://scholar.google.com/scholar_lookup?title=Energy+Storage+System+Using+Battery+and+Ultracapacitor+on+Mobile+Charging+Station+for+Electric+Vehicle&author=Atmaja,+T.D.&publication_year=2015&journal=Energy+Procedia&volume=68&pages=429%E2%80%93437&doi=10.1016/j.egypro.2015.03.274
https://doi.org/10.1016/j.egypro.2015.03.274
https://www.mdpi.com/2032-6653/12/3/132
https://scholar.google.com/scholar_lookup?title=Electric+Vehicle+Charging+Infrastructure+and+Charging+Technologies&author=Altaleb,+H.&author=Rajnai,+Z.&publication_year=2020&journal=Haditechnika&volume=54&pages=8%E2%80%9312&doi=10.23713/HT.54.4.03
https://doi.org/10.23713/HT.54.4.03
https://scholar.google.com/scholar_lookup?title=College+of+Engineering+Trivandrum.+Smart+Grid+Implementation+in+India+with+HVDC+Transmission+and+MicroGrids&author=Krishnan,+G.&author=Mohammed+Afsal,+M.&author=Soby,+E.&publication_year=2017&journal=Int.+J.+Eng.+Res.+Technol.&volume=6&pages=383%E2%80%93388&doi=10.17577/ijertv6is020223
https://doi.org/10.17577/ijertv6is020223
https://scholar.google.com/scholar_lookup?title=Feasibility+Analysis+of+Electric+Vehicle+Charging+Infrastructure+Deployment+in+India&author=Khan,+M.S.A.W.&author=Ahmad,+F.&author=Ahmad,+A.&author=Alam,+M.S.&publication_year=2017&journal=India+Smart+Grid+Forum+Week&volume=487&pages=123%E2%80%93129
https://scholar.google.com/scholar_lookup?title=Development+of+an+Off-Grid+Electrical+Vehicle+Charging+Station+Hybridized+with+Renewables+Including+Battery+Cooling+System+and+Multiple+Energy+Storage+Units&author=Al+Wahedi,+A.&author=Bicer,+Y.&publication_year=2020&journal=Energy+Rep.&volume=6&pages=2006%E2%80%932021&doi=10.1016/j.egyr.2020.07.022
https://doi.org/10.1016/j.egyr.2020.07.022
https://scholar.google.com/scholar_lookup?title=Integration+of+Stationary+Batteries+for+Fast+Charge+EV+Charging+Stations&author=De+Simone,+D.&author=Piegari,+L.&publication_year=2019&journal=Energies&volume=12&pages=4638&doi=10.3390/en12244638
https://doi.org/10.3390/en12244638
https://www.mdpi.com/1996-1073/12/24/4638/pdf
https://scholar.google.com/scholar_lookup?title=Design+and+Implementation+of+Reduced+Grid+Impact+Charging+Station+for+Public+Transportation+Applications&author=Di+Benedetto,+M.&author=Ortenzi,+F.&author=Lidozzi,+A.&author=Solero,+L.&publication_year=2021&journal=World+Electric.+Veh.+J.&volume=12&pages=28&doi=10.3390/wevj12010028
https://doi.org/10.3390/wevj12010028
https://scholar.google.com/scholar_lookup?title=Design+and+Simulation+of+Romanian+Solar+Energy+Charging+Station+for+Electric+Vehicles&author=Badea,+G.&author=Felseghi,+R.-A.&author=Varlam,+M.&author=Filote,+C.&author=Culcer,+M.&author=Iliescu,+M.&author=R%C4%83boac%C4%83,+M.&publication_year=2018&journal=Energies&volume=12&pages=74&doi=10.3390/en12010074
https://doi.org/10.3390/en12010074
https://www.mdpi.com/1996-1073/12/1/74/pdf
https://scholar.google.com/scholar_lookup?title=Design+of+Electric+Vehicle+Charging+Station+in+Macau&author=Tze+Wood,+C.&publication_year=2011&journal=J.+Asian+Electric.+Veh.&volume=9&pages=1453%E2%80%931458
https://scholar.google.com/scholar_lookup?title=Design+of+Electric+Vehicle+Charging+Station+in+Macau&author=Tze+Wood,+C.&publication_year=2011&journal=J.+Asian+Electric.+Veh.&volume=9&pages=1453%E2%80%931458
https://scholar.google.com/scholar_lookup?title=System+design+for+a+solar+powered+electric+vehicle+charging+station+for+workplaces&author=Mouli,+G.C.&author=Bauer,+P.&author=Zeman,+M.&publication_year=2016&journal=Appl.+Energy&volume=168&pages=434%E2%80%93443&doi=10.1016/j.apenergy.2016.01.110
https://scholar.google.com/scholar_lookup?title=System+design+for+a+solar+powered+electric+vehicle+charging+station+for+workplaces&author=Mouli,+G.C.&author=Bauer,+P.&author=Zeman,+M.&publication_year=2016&journal=Appl.+Energy&volume=168&pages=434%E2%80%93443&doi=10.1016/j.apenergy.2016.01.110
https://doi.org/10.1016/j.apenergy.2016.01.110
https://www.mdpi.com/2032-6653/12/3/132
https://scholar.google.com/scholar_lookup?title=Solar+Powered+Charge+Stations+for+Electric+Vehicles&author=Goldin,+E.&author=Erickson,+L.&author=Natarajan,+B.&author=Brase,+G.&author=Pahwa,+A.&publication_year=2013&journal=Environ.+Prog.+Sustain.+Energy&volume=33&pages=1298%E2%80%931308&doi=10.1002/ep.11898
https://doi.org/10.1002/ep.11898
https://krex.k-state.edu/dspace/bitstream/2097/18922/1/EricksonEPSE2014.pdf
https://scholar.google.com/scholar_lookup?title=Optimal+Sizing+and+Placement+of+Solar+Powered+Charging+Station+under+EV+Loads+Penetration+Using+Artificial+Bee+Colony+Technique&conference=Proceedings+of+the+2018+International+Power+Electronics+Conference+(IPEC-Niigata+2018+-ECCE+Asia)&author=Kongjeen,+Y.&author=Yenchamchalit,+K.&author=Bhumkittipich,+K.&publication_year=2018
https://scholar.google.com/scholar_lookup?title=Optimal+Space+Utilisation+for+Solar+Powered+EV+Charging+Station&conference=Proceedings+of+the+2020+6th+IEEE+International+Energy+Conference+(ENERGYCon)&author=Mohamed,+K.&author=Wolde,+H.K.&author=Alarefi,+S.M.S.&publication_year=2020
https://scholar.google.com/scholar_lookup?title=An+Intelligent+Solar+Powered+Battery+Buffered+EV+Charging+Station+with+Solar+Electricity+Forecasting+and+EV+Charging+Load+Projection+Functions&conference=Proceedings+of+the+2014+IEEE+International+Electric+Vehicle+Conference+(IEVC)&author=Zhao,+H.&author=Burke,+A.&publication_year=2014
https://www.un.org/sustainabledevelopment/blog/2015/12/sustainable-development-goals-kick-off-with-start-of-new-year/
https://www.un.org/sustainabledevelopment/blog/2015/12/sustainable-development-goals-kick-off-with-start-of-new-year/
https://www.un.org/sustainabledevelopment/blog/2015/12/sustainable-development-goals-kick-off-with-start-of-new-year/
https://scholar.google.com/scholar_lookup?title=Possibilities+and+Challenges+for+the+Inclusion+of+the+Electric+Vehicle+(EV)+to+Reduce+the+Carbon+Footprint+in+the+Transport+Sector:+A+Review&author=Ghosh,+A.&publication_year=2020&journal=Energies&volume=13&pages=2602&doi=10.3390/en13102602
https://scholar.google.com/scholar_lookup?title=Possibilities+and+Challenges+for+the+Inclusion+of+the+Electric+Vehicle+(EV)+to+Reduce+the+Carbon+Footprint+in+the+Transport+Sector:+A+Review&author=Ghosh,+A.&publication_year=2020&journal=Energies&volume=13&pages=2602&doi=10.3390/en13102602
https://doi.org/10.3390/en13102602

JSREM

VOLUME: 07 ISSUE: 04 | APRIL - 2023

Rl

IMPACT FACTOR: 8.176

gl \3;
%HQINTERNAHONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)

ISSN: 2582-3930

[24] Ayab, A.; Mohd Faizal Wan Mahmood, W.; Mohamed,
A.; Zamri Che Wanik, M.; Mohd Siam, M.; Sulaiman, S;
Hanifah Azit, A.; Azrin Mohamed Ali, M. Review on Electric
Vehicle, Battery Charger, Charging Station and Standards. Res.
J. Appl. Sci. Eng. Technol. 2014, 7, 364-373. [Google Scholar]

[CrossRef]

[25] Singh, B.B.; Sharma, R.N.; Gill, J.P.S.; Aulakh, R.S,;
Bangah, S. Climate Change, Zoonoses and India: -EN- -FR- Le
Changement Climatique et Les Zoonoses En Inde -ES- Cambio
Climético y Zoonosis En La India. Rev. Sci. Tech. 2011, 30,
779-788. [Google Scholar] [CrossRef] [PubMed]

[26] Solar Resource Maps and GIS Data for 200+ Countries.
Available online: https://solargis.com/maps-and-gis-
data/download/india (accessed on 8 July 2021).

[27] Awvailable online: https://weatherspark.com/ (accessed
on 8 July 2021).

[28] Pawar, N.; Nema, P. Optimum Sizing of PV Solar Based
Standalone Energy System. In Proceedings of the 2020
International  Conference on Inventive = Computation
Technologies (ICICT), Coimbatore, India, 26-28 February

2020. [Google Scholar]

[29] Kumar, R.; Rajoria, C.S.; Sharma, A.; Suhag, S. Design
and Simulation of Standalone Solar PV System Using PVsyst
Software: A Case Study. Mater. Today 2020, 46, 5322-5328.
[Google Scholar] [CrossRef]

[30] Yadav, P.; Kumar, N.; Chandel, S.S. Simulation and
Performance Analysis of a 1kWp Photovoltaic System Using
PVsyst. In Proceedings of the 2015 International Conference on
Computation of Power, Energy, Information and
Communication (ICCPEIC), Melmaruvathur, India, 22-23

April 2015. [Google Scholar]

[31] Tata Nexon EV—The Electric Compact SUV in India
Powered by Ziptron. Available
online: https://nexonev.tatamotors.com/?id=home (accessed
on 9 July 2021).

[1]World Electr. Veh. J.
https://doi.org/10.3390/wevj12030132
https://www.mdpi.com/journal/wevj

2021, 12, 132.

[32] “ National Electric Mobility Mission Plan
(NEMMP2020https://dhi.nic.in/writereaddata/Content/NEMM
P2020.pdf/, 2019, [Online; ac-cessed 29-July-2019].

[33]“India’sJourneytowards175GWRenewablesby2022, http:/
/www.indiaenvironmentportal.org.in/files/file/Indias%20Journ
ey%20towards%20renewable%20energy.pdf/, 2019, [Onling;
accessed28-July-2019].

[34]¢ Guidelines for Implementation of Scheme for Farmers for
Installation of Solar Pumps and Grid-Connected Solar Power

© 2023, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM20027 |

[35]Plants Sy
https://mnre.gov.in/sites/default/files/webform/notice

NoticelnvitingCommentsonGuidelines.pdf/, 2019, [Online;
accessed 28-July-2019].
[36]“Electrical ~ vehicle  charging station  Guidelines

byministryofthousing,”http://mohua.gov.in/upload/whatsnew/5
c6e472b20d0aGuidelines%20(EVCI).pdf-/, 2019, [Online;
accessed 28-July-2019].

Page 7


http://www.ijsrem.com/
https://scholar.google.com/scholar_lookup?title=Review+on+Electric+Vehicle,+Battery+Charger,+Charging+Station+and+Standards&author=Ayob,+A.&author=Mohd+Faizal+Wan+Mahmood,+W.&author=Mohamed,+A.&author=Zamri+Che+Wanik,+M.&author=Mohd+Siam,+M.&author=Sulaiman,+S.&author=Hanifah+Azit,+A.&author=Azrin+Mohamed+Ali,+M.&publication_year=2014&journal=Res.+J.+Appl.+Sci.+Eng.+Technol.&volume=7&pages=364%E2%80%93373&doi=10.19026/rjaset.7.263
https://doi.org/10.19026/rjaset.7.263
https://scholar.google.com/scholar_lookup?title=Climate+Change,+Zoonoses+and+India:+-EN-+-FR-+Le+Changement+Climatique+et+Les+Zoonoses+En+Inde+-ES-+Cambio+Clim%C3%A1tico+y+Zoonosis+En+La+India&author=Singh,+B.B.&author=Sharma,+R.N.&author=Gill,+J.P.S.&author=Aulakh,+R.S.&author=Bangah,+S.&publication_year=2011&journal=Rev.+Sci.+Tech.&volume=30&pages=779%E2%80%93788&doi=10.20506/rst.30.3.2073&pmid=22435190
https://doi.org/10.20506/rst.30.3.2073
http://www.ncbi.nlm.nih.gov/pubmed/22435190
https://solargis.com/maps-and-gis-data/download/india
https://solargis.com/maps-and-gis-data/download/india
https://weatherspark.com/
https://scholar.google.com/scholar_lookup?title=Optimum+Sizing+of+PV+Solar+Based+Standalone+Energy+System&conference=Proceedings+of+the+2020+International+Conference+on+Inventive+Computation+Technologies+(ICICT)&author=Pawar,+N.&author=Nema,+P.&publication_year=2020
https://scholar.google.com/scholar_lookup?title=Design+and+Simulation+of+Standalone+Solar+PV+System+Using+PVsyst+Software:+A+Case+Study&author=Kumar,+R.&author=Rajoria,+C.S.&author=Sharma,+A.&author=Suhag,+S.&publication_year=2020&journal=Mater.+Today&volume=46&pages=5322%E2%80%935328&doi=10.1016/j.matpr.2020.08.785
https://doi.org/10.1016/j.matpr.2020.08.785
https://scholar.google.com/scholar_lookup?title=Simulation+and+Performance+Analysis+of+a+1kWp+Photovoltaic+System+Using+PVsyst&conference=Proceedings+of+the+2015+International+Conference+on+Computation+of+Power,+Energy,+Information+and+Communication+(ICCPEIC)&author=Yadav,+P.&author=Kumar,+N.&author=Chandel,+S.S.&publication_year=2015
https://nexonev.tatamotors.com/?id=home
https://doi.org/10.3390/wevj12030132
https://www.mdpi.com/journal/wevj
https://mnre.gov.in/sites/default/files/webform/notice

