EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045
Volume 11, Issue 2, July-December, 2022, Available online at: www.eduzonejournal.com

“Review of Three level Universal Electric Vehicle
Charger Based on Voltage-Oriented Control”

Ms. R.V. Vader!, Mrs. N.J. Kotmire?, Mr. P.A. Prabhu®, Mr. G.S. Patil*
1234M. Tech. Energy, Technology Department of Technology, Shivaji University, Kolhapur-416004
ABSTRACT

Electric vehicles (EVs) is the solution of environmental pollution and also the depletion of non-renewable
energy resources. EVs, that ar energized by A battery storage system, gives clea environment. Moreover, the
price of EVSs is changing into cheaper. Thus, EVs can become a significant load on utility distribution system in
future. Electron volt chargers play a significant role within the growth of EVs. The input current in electron
volt charger with a high total harmonic distortion (THD) and a high ripple distortion of the output voltage will
impact battery life and battery charging time.. This work presents the planning method of a universal electron
volt charger. voltage-oriented management (VOC) and pulse-width modulation (SPWM) technique is planned
to confirm three battery charging. A simulation of the universal electron volt charger was conducted and
assessed in MATLAB-Simulink. The findings shows that the planned charger is in a position to produce a
manageable and constant charging voltage for a EV, with associate input current of low total harmonic
distortion (THD).

Keywords: electric vehicle; three-level charging; voltage-oriented control (VOC); total harmonic distortion
(THD)

INTRODUCTION

Electric Vehicles (EVs) are experiencing rapid climb due to international trends: (i) fuel depletion and increase in
fuel cost; (ii) Growing public awareness and climate change; (iii) Advances in technology and business
effectiveness of renewable energy technologies; (iv) the event of electrical motors and electronic management
systems that manages EV propulsion directly; and (v) Advances in EV supporting technologies like Grid-to-
Vehicle (G2V) and Vehicle-to-Grid (V2G). The batteries of the vehicles get charged so as to drive the vehicle.
The methodology of charging the electrical vehicle presently is through plug-in method where the charging station
charges the battery of electrical vehicle. Nowadays, most of the vehicles within the facility ar still captivated with
liquid fossil fuels, that are slowly being depleted. Fifty ercent of crude oil production is used by vehicles within the
transportation sector. The continuous consumption of liquid fossil fuels has occupied atmospherical absorptions of
greenhouse gases (GHG), particularly carbonic acid gas. For such reasons, shifting the worldwide energy demand
of fossil fuels towards property transportation is turning into a essential matter. Full electrical or hybrid road
vehicles have attracted attention as an honest solutions to the issues of liquid fuel dependency.

Voltage-Oriented Control:-

Field-oriented management (FOC) for induction motors is that the origin of the voltage-oriented management
methodology for AC-DC converters. FOC provides a quick, dynamic response owing to the utilization of loops of
current management. The VOC technique applied for grid- connected rectifiers has been wide reportable in its
theoretical aspects. The PWM methodology is related to the system, that is applied to confirm that the options of
the VOC system area unit varied. The effect of interference (disturbances) is reduced. System solidity is
accomplished by applying the physical phenomenon pulse-widthmodulation technique.

REVIEW OF LITERATURE

Prof. Sathisha Shetty, Ms. NinadhaVenugopal, Ms. GlenitaD’souza Mr. Darrel Reesha Pinto Ms.Ashika J
Shetty:-

In this work, Inductive wireless charging of electrical vehicles was done by Inductive Power Transfer (IPT). This
technique of charging is taken into account to be economical compared to the fuel-based charging. Wireless
charging technique reduces the chance of tripping drawback of measure caused by plug-in charging. Higher
potential than plug-in charging for electrical vehicles by reducing the hazards caused attributable to plug-in
charging. One of the problems in electrical vehicle is vary anxiety that vehicle has vary to realize its destination
and would therefore strand the vehicle’s occupants. To avoid this downside dynamic wireless charging systems
placed on the roads therefore the electrical Vehicles charged whereas in motion and in addition a charge
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observation system was developed for the authorized owner to get the notification concerning the standing of the
battery of the vehicle.

1. Georgios Foskolos:-

In this paper, combinational current-harmonic load model explained. Power exponential functions and actual
measurement information studied. The model relies by individual emitted current harmonics as a state of charge
(SOC), The aggregation of current harmonics up to the eleventh was simulated .so circumstances of supreme
current-harmonic magnitude happened, also the phase- angle location.

2. Ali Tawani, Sammy Faddel:

In this paper, associate adaptive voltage feedback controller for associate aboard electron volt charger was
planned. It doesn't need any period of time communicationbetween the electron volt. This controller compares the
system voltage at the purpose of charging with a pre-setreference voltage. The electron volt charging reduced
as the system voltage approaches with reference. The reduced charging rate takes under consideration the electron
volt battery state of charge (SOC) and therefore the owner’s end-of-charge time (ECT).

3. Malabika Basu, Kevin Gaughan, Eugene Coyle, K. Gaughan:-

In this work, style has been projected as a modification to a value effective style of ferro-resonant charger.The
charger is controlled in twin mode. From the calculable SOC of the battery, Associate in Nursing applicable dc
link reference (Vd) ischosen for the VSI.

4. Lo Franco F, Mandrioli R, Ricco M, Monteiro V, Monteiro LFC, Afonso JL and Grandi G:-

This paper projected two novel electron volt charging management systems able to operate in SC mode, acceptable
for operation place parking plenty or similar eventualities. projected SC fully integrates electron volt charging with
intermittent energy sources by dynamically managing the mix heat unit power demand engaged on each
vehicle charging power. The CMS pursues native level electron volt charging maximization from renewable
internal power sources, minimizing consumption from the external grid.

5. Asst Prof. Swapna Manurkar, Harshada Satre, Bhagyashree Kolekar, Pradnya Patil:-

This paper explained advancement of eV technology, charging infrastructure and grid integration facilities. EV
quality was predicted to extend development. Due to this, wireless charging has wide attention since it's spark-
free, freelance of setting and applicable to unmanned operation. This paper has printed a comprehensive summary
of wireless charging technology for EVs. This paper has printed a comprehensive summary of wireless charging
technology for EVs. WPT technology offers the probabilities for higher energy performance, lower environmental
impacts, lower life cycle price, and a lot of convenience and operational safety edges.

6. Abinand D1, Deepak M2, Maaz Ahmed, Phanindar Ravi Parimi:-

Wireless charging of electrical vehicle has the potential to revolutionize the road transportation from the
automotive business. With the advancement of electrical vehicle technology, wireless charging technique is
expected to increase significantly by next decade. the foremost agenda of this paper is to administer associate
degree outline of assorted wireless charging techniques out of that inductive wireless transfer has tested to be the
only technique of wireless charging. However, simplicity and minimum driver intervention are key choices that
win out time yet again and once these choices are to not mention high power transfer efficiency, wireless charging
of electrical vehicle may well be a winning combination.

Efficiency from wireless charging of electron volt are a lot of less. As wireless charging of electrical vehicles
depends upon high voltage and current levels, safety point become most important. It would like strict observance
so as to transfer most electricity wirelessly while not having adverse effects on the living organisms.

7. Jodo C. Ferreira, Vitor Monteiro, Jodo L. Afonso, Alberto Silva:-

This paper projected the look of a system to create and handle electrical Vehicles (EV) charging procedures,
supported intelligent technique. Electic power distribution network has limitation and absence of excellent meter
devices. Electrical Vehicles charging performed in associate extremely balanced approach, taking into thought of
past experience, weather information supported processing and simulation approaches. therefore as to allow data
exchange and to help user quality, it had been collectively created a mobile application to assist the energy unit
driver.

In this paper, a style theme of car charger

This technique had sensible electrical Vehicle Charging. System uses Vehicle-to-Grid (V2G) technology, therefore
on attach electrical Vehicles and collectively renewable energy sources to sensible Grids (SG). This techniques
collectively explores the new paradigm of Electrical Markets (EM), with liberation of electricity production and
used, therefore on get the only conditions for commercializing voltage.
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8. Emmanouil D. Kostopoulos a, George C. Spyropoulos a, John K. Kaldellis:-

The main objective of this paper is to quantitatively investigate the battery behavior of EVs throughout charging
procedure. The importance of the findings lies within the indisputable fact in real-world driving conditions. once
the driving vehicle was tested, for nearly one thousand metric linear unit, typical predefined route so plugging it in
at the SEALAB’s charging station. Measurements were taken regarding the vehicle’s energy consumption, the
energy losses that occurred and therefore the kilometers that the motive force will utilize per hour of charging.

9. Avinash V. Shrivastav, Sajidhussain S. Khan, Rahul K. Gupta, Prajkta R. Ekshinge, Parmeshwar
Suryawanshi:-

Smart charging, vehicle-to-grid, star charging of labor unit, contactless charging and on-road charging live about
to be 5 key technologies which is able to modification the transition to electrical quality. These technologies
wouldn't alone disrupt the transportation business however have a bearing on the entire energy landscape with their
potential to support the grid and to extend the penetration of renewables. the proper business models and
standardization play a significant role at intervals the short acceleration and large-scale implementation of the
technologies. Technology and power give prospects for a shift towards the initial approach of central market there
was a sensible scope for EV’s in 2 wheeler market, automobile cart, product vehicle, bus moreover as four
wheelers.

10. Lingyu Kong, Jiming Han, Wenting Xiong, HaoWang, Yaqi Shen, and Ying Li:-
This paper summarizes the present analysis standing in 2 aspects the influence electrical vehicles charging and
discharging have on the network and the management strategy of charge.

11. Xiaging Zhu, Lingyu Kong, Xinjun Yang, Ya Xu :-

Planned. The three-stage charging technique employed to charge the metallic element battery pack, and also the
three-stage charging was simulated. The pelvic inflammatory disease parameters of the present loop and voltage
loop of the feedback loop square measures designed and verified by simulation. Thesimulation results shows the
present and voltage output of circuit . It was adjusted in step with the necessities of the voltage loop and current
loop. This style used in three-stage charging, though it will meet the charging needs of metallic element battery
pack in theory, the charging speed was enough. The technique of quick charging required additional analysis.

12.Yuting Mou, Hao Xing, Minyue Fu, and Zhiyun Lin:-

In this paper formulation of charging management described into associate degree optimisation. A localized
PWM-based management formula was given. A PEV charger with a variable charging rate, that was cited as a
sensible charger. The efficiency of the charger would decrease if not running at full capacity. This kind of charger
needs large power to modulate the ability and cause noise and harmonics that deteriorate the quality of the
network.

13. L. Pieltain Fernandez, T. Gomez San Roman, R.Cossent, C. Mateo Domingo, P. Frias:-

This paper proposes a comprehensive approach for evaluating the impact of various levels of PEV penetration on
distribution network investment and progressive energy losses. The projected approach relies on the utilization of a
large-scale distribution coming up with model that is employed to investigate 2 real distribution areas. Obtained
results show that reckoning on the charging methods, investment prices will increase up to fifteen of total actual
distribution network investment prices, and energy losses will increase up to four-hundredth in off-peak hours for
a situation with hour of total vehicles being PEV.

14. Acharya, S., Dvorkin, Y., Pandzic, H., & Karri, R.:-

This paper describes and analyzes cyber vulnerabilities that arise at nexus and points the strategy of charging
system.There was rising gaps among the safety of the unit of measurement charging theme.Tthe aim of this paper
was to list and characterize all backdoors that exploited. The total unit of measurement provides EVCS
equipments, or installation,or both.

15. Afida ayob et al:-

This paper presents a comprehensive review and analysis of various styles of electrical vehicles and its associated
instrumentality specially device and charging station .A comparison was made on the business and epitome
electrical vehicles in terms of electrical current, battery size, charger power and charging time. The numerous
styles of charging stations and standards used for charging electrical vehicles were created for public use.

16. Kadlag Sunildatta Somnatha, Mukesh Kumar Gupatab:-

Future trends in electrical vehicle charging square measure principally quick charging, contactless charging, and
charging from renewable or property energies. moreover, vehicle to grid or vehicles to home square measure the
sphere of scope for analysis. Quick pulse charging is a very important issue in development of electrical vehicle so
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as to cut back charge time to an affordable quantity. once the battery gets quick charging and square measure
overcharged, it'll cause warming, performance weakening and harm to battery. Likewise, deep discharge is root
to permanent harm.

17. R. Carterl, A. Crudenl, A. Roscoel, D. Densley2, T.Nicklin:-

This paper reports current total harmonic distortion (THD) levels. Electrical vehicles, was selected for 13A
and 32A charging modes wherever obtainable at numerous initial states of charge. The harmonics from the
measured industrial electrical vehicle chargers aren't expected to own a major impact on low voltage networks.
However, the rules governing 32A chargers allow terribly high harmonic currents and an electrical vehicle may
change to the rules whereas still manufacturing decent harmonics to cause important negative effects to a low
voltage network, particularlyif this vehicle were to become widespread.

CONCLUSION

Electric vehicle (EV) development is one among the effective approaches in reducing fuel consumption and
greenhouse emissions, and battery charging system.The most crucial part is its development. The advancement
in energy unit technologies is the planning of a reliable, efficient and high power density .Charger has become an
excellent challenge.

Its operation absolutely depends on elements, controls, and shift techniques. The present battery chargers were
designed solely to charge one level of charging mode .So lack of flexibility to produce charging for the opposite
modes. Besides, the chargers additionally suffer from high ripples of DC-link voltage which may injury the
battery.
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