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Abstract: Electrified cars will undoubtedly become a major feature of the automobile business in the next
years. As a result, the charging base should be built at the same time. Because of increased ecologicalawareness,
cost reduction, and increase in PV module efficacy, photovoltaic-assisted charging stations areattracting a lot
of interest within this foundation. The purpose of this study is to look at the mechanical state of Photovoltaic—
Electric Vehicle (PV-EV) charging stations during the previous ten years. PV-EV charging stations are divided
into two categories: PV-grid charging stations and PV-standalone charging stations. From a practical aspect,
the difference between the two variants is the bidirectional inverter, which is provided to connect the stations to
the smart grid. The station's mechanical structure includes the PV cluster, dc-converter with MPPT control,
energy storage unit, bidirectional dc charger, and inverter.A number of important studies related to the design
and control of a PV-EV charging system are investigated, analyzed, and appraised. The study on charging
ideas, force converter geographies focused on the reception of Vehicle-to-Grid innovation, and control for both
PV-grid and PV freestanding DC charging Stations is also included in this concise review .
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l. Introduction:

The population of any country relies heavily on petroleum products for financial progress, especially
for transportation and power generation. Because of the large amount of non-renewableenergy sources that are
extremely prone for a dangerous atmospheric deviation, air quality has become a significant issue The number
of automobiles on the road in cities is increasing every day. Electric vehicles (EVs) and plug-in hybrid electric
vehicles (PHEVs), which have the potential to reduce greenhouse gas emissions significantly ozone-harming
substance (GHG) outflows from the vehicle area and have potential as a future option in contrast to inward
burning (IC) vehicles, have sparked a lot of interest in recent years. In any event, considerable reductions in
GHG emissions from electric vehicles are dependent on the use of low-carbon fuels as a source of electrical
energy. According to reference [1,] life cycle GHG emissions from PHEVs are examined, and it is revealed that
they cut GHG emissions by 32% when compared to regular cars. The word "electric vehicle" is used in this
document to refer to any mode of transportation that uses battery-powered batteries, such as cars, buses,
bicycles, and trucks. As the number of electricvehicles grows, another issue arises: the network's high-power
interest. Decentralizing the force age, for example, by including sustainable power neighborhood sources into the
charging structure,is one effective way to overcome the impact. Liu et al [2] report on the collaboration between
sustainable power and EV charging issues in the light of shrewd lattice developments' force innovation to meet
this test. Because of increased natural awareness, cost reductions, and an increase in PV module proficiency, is
expected to see significant improvement in the future. P. J. Tulpule et al. [3] have mentioned a few economic
and environmental benefits of using a PV controlled charging station in the workplace. Furthermore, the
charging activity occurs throughoutthe day, implying that the force age is at its peak. This method ensures a
significant cost reduction.The PV panels installed on the roof of a functional parking structure provide extra free
refuge in harsh weather [4]. The PV-network based framework is preferred over other environmentally friendly
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power-based Station because of these advantages. All vehicles that are powered by electricity should be re-
energized by means of charging Station. Photovoltaic-charging stations arestations that employ solar modules as
a source of electric energy for battery recharging (PVCS). PVCS are classified as either PV-grid charging
frameworks or PV-standalone charging stations . We will analyze this issue in this study by contrasting the
sections of the two structures and explaining the genuine mechanical condition of the charging framework. As
a result, we publish all components of the PV charging architecture in order to provide designers and scientists
with updated information. The following is how this paper is organized: The next section provides an overview
of the charger's concepts. The PVCS' general engineering is examined in the third part. Each section of the
station is studied in the fourth segment .

ELECTRIC VEHICLE CHARGING STANDARDS:

The Society of Automotive Engineering (SAE), the American Society for Testing and Materials
(ASTM), and the International Electrotechnical Commission are the three primary organizations working to
standardize electrical aspects of EV Across the world, there are charging stations (IEC).Tesla engines, the overall
leader of the electric carmakers, pushes its own innovations for its Model S, Model X, and Roadster electric cars
in addition to these bodyworks. Each of the aforementionedorganizations provide a number of charger standards
that operate with both AC and DC electricity. In this study, we are just interested in the data about the DC range.
For example, the SAE has beenworking on standard J1772, which categorizes electric vehicle chargers into
three levels: Level 1,Level 2, and Level 3. Level 1: the charger is mounted on the vehicle and provides DC
power witha maximum current of 80 A and a force of 40 kW. Level 2: the charger supplies DC power Fast
chargers are all chargers that start at level 3. Regarding DC Fast charging, the IEC recommended various force
and current calculations. For further information, see Table 1 for a quick review of force and flow level
assessments forelectric car DC charging standards .

Table 1- DC charging standards for EV

Level Maximum current rating Maximum power rating (kW)
SAE Standard

DClevel 1 80 40

DC level 2 200 90

DCllevel 3 400 240

ChadeMO

DC fast charging 125

DC fast charging 400 100-200

Tesla motors

DC super charger 340 136

PHOTOVOLTAIC CHARGING STATION TOPOLOGIES:

A A block diagram of a PV-grid charging system
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Figure 1: A block diagram of a PV-grid charging system
B. Standalone PV charging system:
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Figure 2: Standalone PV charging system

C. EV CHARGING INFRASTRUCTUREWITH A SOLAR PV CHARGER.
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Figure 3. EV Charging Infrastructure with a Solar PV Charger.
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HARDWARE INFRASTRUCTURE IN PVCS: STATE OF THE ART
A PV system with MPPT control:

PV modules are expected to transform the way electric energy is generated from sunshine. There are
several PV module advancements to keep an eye on, such specifically polycrystalline and monocrystalline
modules, shaky film, and heterogeneous inborn tiny film are two examples. PV power's nature is unpredictably
unpredictable, and it is entirely dependent on environmental circumstances. As a result, nonlinear I-V and P-V
brand name twists are achieved by adjusting both daylight-based irradiance and temperature, making the
situation of the Greatest Force Point (MPP) changing over time and difficult to find and track. In light of this
erratic dynamic, the MostExtreme Force Point Tracker is critical for assembling the best power through a dc-dc
converter. Figure 4 depicts the most important rule of each MPPT request. We take a look at a powerful (P2)
evaluated at time (t), with a power (P1) evaluated at time (t-1): If the subordinate is positive (P1 P2), it means
we performed better than the MPP. We add or decay the commitment example of the PWM control to arrange
with the best point, as evidenced by the verifiable condition .
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Figure 4: The basic operating Principle of MPPT Algorithm

Several MPPT tactics have been established in the literature that may be designed to reasonable and
conventional strategies. We discover Fuzzy Logic, Neural Networks, Extremum seeking for control, and
Particle Swarm Optimization in the primary class. However, inside the second-class, we find: Incremental
Conductance Perturbation, Fractional Open-Circuit Voltage, and Perturb andObserve (P&O) algorithms, which
are the most often used approach due to their simplicity and quick reaction. Furthermore, in, a comparison of
standard and rational MPPT techniques is studied. A few fascinating studies that examine virtually all
acknowledged MPPT systems and give a comparison among their benefits and downsides are in the works for
further exploration .

B. Bidirectional DC Charger:

A dc charger is necessary in PVCS because it allows for exceptional control of the charging framework
by connecting the dc transport voltage to the EV battery. In writing, electric controlledcar charger architectures
are classified as off-board or on-board, with unidirectional or bi- directional power flow. This last kind adopts
the Vehicle to Grid (V2G) concept, as it now not only has the capacity to rate the EV in a single extraordinary
method from the network or the ESU, but it also helps with the power of returning the float to the framework via
a different path. As a result, the network has a chance to share in the power saved. Eventually, there will be a
power shortfall inside the EV battery. Furthermore, V2G time necessitates a superior discussion of
additionaldrugs to ensure a safe activity and an astute network to simply notice the power injectionexamine and
reference the influence of the V2G on the EV battery percentage in further detail. We discover fundamental
structures in terms of the power converter arrangement used, namely a non-remoted and remoted converter. This
last kind, on the other hand, enables galvanic disconnection while also managing the expense of a few
drawbacks as well as extreme value consideration due to the inclusion of transformers. Non-remoted
bidirectional dc chargers, on the other hand, are believed to be the most extreme reasonable to operate DC
chargers due to their minimization and superior unwavering quality. In, the designers investigated the locations
of non-remoted bidirectional DC-DC chargers and recommended the installation of a rapid charging station at
civil stopping decks. proposes an on-board bidirectional delicately swapped battery charger. The Interleaved
format of Bidirectional converter and a 1/2 of extension geography are centered in to fill the comparable
necessity, with the goal of reducing inductor length and expanding the exhibition via the use of sensitive
exchanging control. On-board chargers are often utilized to improve rate accessibility for all types of battery-
powered vehicles. However, while considering that this kind is mostly used for slow charging finally, a few
parameters must be taken into account,including weight, length, and power charge. Placed in the nights or at the
car As a consequence, PV charging stations may be able to make the switch from low-power installed chargers
to high- power off-board quick chargers in the future. Table 2 summarizes the differences between on- board
and off-board DC chargers.
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Table2.Comparison between on/off board dc chargers

On board DC charger Off board DC charger
Size Small Medium or big
Weight Light Heavy
Charging time Long Short
Power range < 40 KW < 240 KW
Power flow Bi-directional Mono/bi-directional
C. Bidirectional inverter:

The current head and the float bearing define the capacity of the bidirectional inverter for EV charging
device. Despite the fact that the lattice is powered by the DC transport, it functions as a DC-AC converter
(inverter mode). On the other side, it works as an AC-DC converter (rectifier mode), which necessitates a DC
connection to the framework. Among the numerous settings, there may be many types of bidirectional
inverters, such as remoted and non-remoted converters.

Because it functions in unneeded voltage ranges and offers galvanic confinement between the
alternative and the matrix, the remoted arrangement is appropriate for PV charging stations attached to matrix.
and direct modern components of the contraption are two words that come to me when | think of inverter
format's recurrence is a crucially regulated component. As a result, a stumbling converter should be able to
convert voltage sign nature with appropriate synchronization recurrence with the power matrix while also
protecting the framework power quality.

D. Energy storage system:

The energy amassing structure (ESS) is critical in the charging station, notably for the withdrawnones,
due to the irregular thinking of the created photovoltaic power. The goal of this ESS is to adjust or maintain the
differential between made photovoltaic power and vital weight power duringcharging activities. For this reason, it
is regarded as a necessary component of the energy board inany construction based on renewable energy
sources. Presents a thorough assessment of the ESS with regards to recognizable power storing devices, their
efficiency, and cost evaluation. When in doubt, lead-destructive batteries are the most prominent storing
development because to their lower cost and long-term viability. Regardless, their energy thickness is
negligible, and the lead pack requires a large capacity to provide appropriate power aggregation. With the
introduction ofnew massive mechanical offices dedicated to the production of just lithium molecule batteries, the
cost appears to be more cheap, comparable to lead development. In addition, a cross variety energystorage unit
(HESS) is proposed to reduce the influence of dynamic power connections on battery lifespan. Batteries,
supercapacitors, and flywheels [41], [42] may all be present in this cream ESU.

E. Energy management system:

Many articles have been written about the authority of the leaders in the EV charging infrastructure.
The producers provided a sensible energy the chief's system with far away ZigBeecorrespondence in the audit
[45]. [46] depicts an energy the chief's framework (EMS) that uses afictitious neural association to reduce the
local zenith system load through the coordinated response of authorized energy resources. In addition, in the
audit research [47], a detachable atomswarm improvement (PSO) is used instead of special programming (DP)
as a web-based responsive organization layer, with the goal of reducing the power stream action cost as much as
feasible. Furthermore, a continuous correlation is necessary between the charging the board structure and the
battery the leader's system is mostly maintained through. The CAN in charge toensure the security and the
trustworthiness.

F. Fast Charging Stations:

Fast charging stations (FCSs) can help with charging time, which is an important factor in the adoption
and dispatch of electric cars. Fast charging refers to the technique of recharging electric and conventional
vehicles at petrol stations in a short amount of time. Fast charging plays a vital part in improving the range of
electric cars by following the FCS path. The off-board Fast chargingmodule can be used with fast charging
stations that have a yield of 35 kW or more. The current and voltage values for comparison are 20-200 A and
45-450 V, respectively. Such frameworks must be delivered in directed focuses or stations since they are both
so high.

WWW.ijres.org 33| Page



A Review on EV Charging Station using PV Source

Il.  CONCLUSION:

The fate mode of transportation is drawn in by the synchronization of sustainable strength and EVs.
The increased use of EVs and RCIs results in a reduction in fossil fuel byproducts and consumption. However,
because of their home-grown modification, there are a few asking situations for the establishment of long-term
strength-principally based totally foundations. Wind turbines have immediate challenges in terms of location
and environmental factors. Because of their bustle and need for large spaces, metropolitan regions have been
positioned to be misunderstood. The focus of solidarity creating for solar frameworks is ideal throughout the
daylight; this limit it conveys in gathering the regular standard strength interest. The intensity of the wind and
the sun are regarded to be accurate reasserts for the EV charging architecture. However, when combined with
EVs, V2G charging stations, and ESS, RCI may be shaped into a microgrid design for local area charging. It
converted into noticed that dynamic concentrates on concerns the charging planning issue in themost gratifying
producing arrangements. Some of themrecall merging inexhaustible reasserts with V2G at some point during the
planning stage. The arrangement of sustainable reasserts, vulnerabilities in guests' demands, the complicated
nature of the area design, and many components impacting the hourly strength control, for example,
inexhaustible source, lattice tallness hours, and V2G, make RCI arrangements difficult. The paperdemonstrates
the lack of research in the renewable energy charge framework in terms of using actual data to improve control
methods, measurement, and real-time control. The top-notch exchange between the foundation and high-
distance assortment EVs results in the swift charging and releasing method in control and control. Charging
estimate algorithms infer a restricted set ofuse bundles that enable endless charging, and they're probably best
suited to private clients. For heavy commitment engines and retail consumers at public charging loads, new
charging packagesshould be delivered.

REFERENCES:
[1]. C. Samaras and K. Meisterling, ‘Life Cycle Assessment of Greenhouse Gas Emissions fromPlug-in Hybrid Vehicles: Implications
for Policy’, Environ. Sci. Technol., vol. 42, no. 9, pp.3170- 3176,May2008.
[2]. L.Liu,F.Kong,X.Liu,Y.Peng,andQ.Wang,‘ Areviewonelectricvehiclesinteractingwith renewable energy in smart grid’, Renew.
Sustain. Energy Rev.,vol. 51, pp. 648-661,2015.
[3]. P. J. Tulpule, V. Marano, S. Yurkovich, and G. Rizzoni, ‘Economic and environmentalimpacts of a PV powered workplace

parking garage charging station’, Appl. Energy, vol. 108,pp.323— 332,2013.

[4]. R. H. Ashique, Z. Salam, M. J. B. A. Aziz, and A. R. Bhatti, ‘Integrated photovoltaic-grid dcfastcharging system for electric
vehicle: A review of the architecture and control’, Renew.Sustain.Energy Rev.,2016.

[5]. L. Dickerman and J. Harrison, ‘A New Car, a New Grid’, IEEE Power Energy Mag., vol. 8,n0.2,pp.55-61,Mar.2010.

[6]. H.Hdimoja, A. Rufer, G. Dziechciaruk, and A Vezzini, ‘An ultrafast EV
charging stationdemonstrator’,in Power Electronics, Electrical Drives, Automation and Motion(SPEEDAM),2012 International
Symposiumon, 2012, pp.1390-1395.

[7]. S. Bai, D. Yu, and S. Lukic, ‘Optimum design of an EV/PHEV charging station with DC busandstorage system’, in Energy
Conversion Congress and Exposition (ECCE), 2010 IEEE,2010,pp.1178-1184.

[8]. N. Naghizadeh and S. S. Williamson, ‘A comprehensive review of power electronic convertertopologies to integrate photovoltaics
(PV), AC grid, and electric vehicles’, in 2013 IEEETransportationElectrification Conferenceand Expo (ITEC),2013,pp.1-6.
[9]. O. Ekren and B. Y. Ekren, ‘Size optimization of a PV/wind hybrid energy conversion systemwithbattery storage using simulated

annealing’, Appl. Energy, vol. 87, no. 2, pp.592-598,2010.

[10]. S.J. Tong, A. Same, M. A. Kootstra, and J. W. Park, ‘Off-grid photovoltaic vehiclecharge using second life lithium batteries: An
experimental and numericalinvestigation’, Appl.Energy,vol.104,no.SupplementC,pp. 740-750, Apr.2013.

[11]. O. Vetterl et al., ‘Intrinsic microcrystalline silicon: A new material for photovoltaics’,Sol.EnergyMater.Sol.Cells, vol. 62,no.
1,pp.97-108,2000.

[12].  A. H. Fanney, M. W. Davis, and B. P. Dougherty, ‘Short-term characterization ofbuilding integrated photovoltaic panels’, in ASME
Solar 2002: International Solar EnergyConference, 2002,pp.211-221.

[13].  S.Li, H. Liao, H. Yuan, Q. Ai, and K. Chen, ‘A MPPT strategy with variable weatherparametersthrough analyzing the effect of the
DC/DC converter to the MPP of PV system’,Sol.Energy,vol. 144,n0.Supplement C,pp.175-184, Mar.2017.

[14]. J. Ahmed and Z. Salam, ‘An improved perturb and observe (P&O) maximum
powerpointtracking(MPPT)algorithmforhigherefficiency’, Appl.Energy,vol.150,no0.SupplementC , pp.97-108, Jul. 2015.

[15]. S.L. Brunton, C. W. Rowley, S. R. Kulkarni, and C. Clarkson,
‘Maximum PowerPointTrackingforPhotovoltaicOptimizationUsingRipple-

BasedExtremumSeekingControl’ ,JEEETrans.PowerElectron.,vol. 25,n0.10, pp.2531- 2540,0ct.2010.

[16].  P.S. Gavhane, S. Krishnamurthy, R. Dixit, J. P. Ram, and N. Rajasekar, ‘EL-PSObased MPPT for Solar PV under Partial Shaded
Condition’, Energy Procedia, vol. 117, no.SupplementC, pp.1047— 1053,Jun.2017.

[17]. C. S. Chiu, ‘T-S Fuzzy Maximum Power Point Tracking Control of Solar
PowerGenerationSystems’,IEEETrans.EnergyConvers.,vol.25, no.4, pp. 1123-1132,Dec.2010.

[18]. M. A. Sahnoun, H. M. R. Ugalde, J.-C. Carmona, and J. Gomand, ‘Maximum Powerpoint Tracking Using P&O Control Optimized
by a Neural Network Approach: A GoodCompromise between Accuracy and Complexity’, Energy Procedia, vol. 42, no.
SupplementC,pp. 650-659,Jan. 2013.

[19]. D. Sera, L. Mathe, T. Kerekes, S. V. Spataru, and R. Teodorescu, ‘On the Perturb -and-Observe and Incremental Conductance
MPPT Methods for PV Systems’, IEEE J. Photovolt.,vol.3,no0.3,pp. 1070— 1078,Jul. 2013.

[20]. H.Bounechba,A.Bouzid,K.Nabti,andH.Benalla,ComparisonofPerturb&ObserveandFu zzyl ogici
nMaximumPowerPointTrackerforPVSystems’,EnergyProcedia,vol.50,n0.Supplement C,pp.677-684,Jan. 2014.
[21]. K Sundareswaran, V. Vignesh kumar, and S. Palani, ‘ Application of a

combinedparticleswarmoptimizationandperturbandobservemethodforMPPTinPVsystemsunderp artial shading conditions’, Renew.
Energy, vol. 75, no. Supplement C, pp. 308-317, Mar.2015.
[22]. M. A Danandeh and S. M. Mousavi G., ‘Comparative and comprehensive review

WWW.ijres.org 34 | Page



A Review on EV Charging Station using PV Source

ofmaximumpowerpointtrackingmethodsforPVcells’,Renew.Sustain. EnergyRev.

[23]. F. T. Sawant, P. L. Bhattar, and C. L. Bhattar, ‘Review on maximization of solarsystem under uniformand non uniform
conditions’, in 2017 International Conference onCircuit,Powerand Computing Technologies(ICCPCT),2017,pp.1-7.

[24].  A.KhareandS.Rangnekar,‘ Areviewofparticleswarmoptimizationanditsapplications in Solar Photovoltaic system’, Appl. Soft
Comput.,vol. 13,n0.5, pp. 2997-3006,May2013.

[25]. M. Yilmaz and P. T. Krein, ‘Review of Battery Charger Topologies, Charging PowerLevels, and Infrastructure for Plug-In Electric
and Hybrid Vehicles’, IEEE Trans. PowerElectron.,vol.28,n0.5,pp.2151-2169,May2013.

WWW.ijres.org 35| Page



