
© 2021 JETIR July 2021, Volume 8, Issue 7                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2107248 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b886 
 

 A REVIEW ON CHARGING 

METHODOLOGY FOR ELECTRIC 

VEHICLES 
 

                                                 Ms. Anjali Gaikwad1, Prof. Radharaman Shaha2 

                                     1PG Student, Department of Electrical Engineering, TGPCET,Nagpur,  

                                        2Head of Department of Electrical Engineering, TGPCET, Nagpur.  

 

 

Abstract- The "two" phase output is processed by using two 

standard single-phase PFC modules. Split diodes & inductors 

are used to reduce interaction between the two stages of PFC. 

On a universal experiment PFC prototype, the efficiency of the 

proposed PFC rectifier was assessed. Furthermore, a detailed 

analysis model is offered to calculate the power losses and 

efficiency of the converter for this topology. During this project, 

these research outcomes were developed and published in 

various technical papers. The cumulative interleaved DC-DC 

converter investigations are introduced in this research work. 

This optimization is done with the help of MATLAB 2018a. 

Keywords- DC To DC Converter Interleaved, Power Factor 

Correction (PFC), Inverter. 

I. INTRODUCTION 

Today there is a rising requirement for the automotive 

industry to convert to more electrification. The rise in 

pollution & green transport requirements is the primary 

factor for increasing the international market for electric 

vehicles (EVs). But this increase is primarily restricted by 

the absence of a robust infrastructure to charge batteries or a 

battery charging system (BCS). A BCS is essentially made 

up of an electrical power interface that charges the battery of 

the vehicle. These BCSs must meet international standards, 

such as the requirements for power quality [1][2] & safety 

regulations[3]. The conventional component of a BCS 

contains a front-end diode bridge rectifier (DBR) & a DC-

DC converter. To convert AC supply to unregulated DC 

front end, DBR is utilized. To control the battery's charge by 

modifying voltage & current at the end of batteries DC-DC 

converter stage is supplied. Yet, such BCS type takes the 

non-sinusoidal wind from a high-current THD generator & 

performs at very low PF, as seen in Figure1. Several designs 

have been created for power factor correction (PFC) 

converters to increase BCS's supply power quality. [4]. 

The PFC converter transforms AC supply in DC without 

losing energy quality on the supply side. These are DBR & 

DC-DC converters. That later is managed for a supply-side 

unit factor. The most common and easiest PFC converter is 

the Boost PFC converter. Yet, the PFC boost output voltage 

is more excellent than input voltage that can often enhance 

PQ operating across broad power supply in EV applications. 

Studies have described several bridgeless topologies also. In 

a bridgeless PFC converter, a DBR for improving the 

converter performance is removed by lowering the 

conductivity of the switches. But with bridgeless  PFC-

converters voltage creates a high-frequency interface voltage 

among the line node & output ground. This produces a high-

frequency noise that leads to a high ripple in the current 

supply. [5]. 

Isolation is necessary for safety reasons in any 

charger setup. This isolation may be supplied either on the 

supply side such as between the supply and the battery. 

There are numerous limitations to the supply side isolation 

since a line frequency transformer is required. For the 

implementation of chargers, isolated conversions are 

therefore often preferred[6]. In literature like Cuk, Zeta, 

SEPIC, Interleaved Buck converter [7], several isolated PFC 

buck-boost setups have been published. The Zeta PFC 

isolated converter is likely to have an EMI issue because of 

its parallel circuit amid the switch & supply system [8]. The 

single SEPI converter has numerous advantages among the 

isolated Cuk & SEPIC PFC converters [9]. This has low 

EMI issues, simple gate driver system design, low input 

current rips, & intrinsic capacity limitation when overloaded 

or started.  

Today there is a rising desire for the automobile industry to 

convert to more electricity. The rise in pollution & green 

transport requirements is the primary factor for increasing 

the international market for EVs. Nevertheless, the absence 

of an adequate battery charge or BCS limits its progress. A 

BCS is essentially made up of an electrical power interface 

that charges the battery of the vehicle. These BCSs should 

meet international standards, such as the norms for power 

quality[1][2] and safety regulations[3]. The conventional 

component of a BCS contains a front-end DBR & DC-DC 

converter. For converting the AC supply to unregulated DC, 

the front end DBR is utilized, & To control the charge of the 

battery by adjusting voltage & current at the end of batteries, 

the DC-DC converter stage is supplied. Yet, such BCS take 

the non-sinusoidal wind from high-current THD source & 

function at very low PF as illustrated in Figure1. Various 

topologies for the PFC adjustment were designed to improve 

supply power quality for BCS [4]. AC supply is transformed 

into DC via a PFC converter without affecting the supply 

side power quality. These converters are made up of DBR & 

DC-DC. The latter is managed at the supply side to obtain a 

unit power factor. The most common and easiest PFC 

converter is the boost PFC converter. Yet, the PFC boost 

converter's exiting voltage is more significant than input 
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voltage that usually cannot be used in EV applications for a 

better PQ functioning across broad supply voltage. Studies 

have also explored other bridgeless topologies. A DBR for 

higher efficiency of the converter, via the reduction of 

conductive losses, is removed with an inverter PFC 

converter. Yet, the power between the line node and the 

output ground in bridge-less PFC converters produces high-

frequency switch node voltage.  

This brings in high noise in standard mode, leading to a high 

rip of the supply current [5]. Isolation is necessary for safety 

purposes in any charger configuration. This isolation may be 

supplied either on the supply side or among supply & 

battery. There are numerous limitations to the supply side 

isolation since a line frequency transformer is required. For 

the implementation of a loader, an isolated converter is 

therefore often preferred[6]. Many different PFC buck boost 

designs have been described in works like Cuk, Zeta, SEPIC 

[7] converters. The Zeta PFC isolated converter is more 

likely to have an EMI issue because of its sequence 

association between switch & supply devices [8]. The 

isolated SEPIC converter has several advantages between 

isolated Cuk & SEPIC PFC converters [9]. It has a minor 

EMI issue, a simple design of gate control circuits, low input 

currents, and intrinsic limitation of current capacity at 

overload or starting. In addition, during DCM operation, the 

input current might be constant. 

In this study, an isolated single-stage charger is employed to 

charge EVs effectively. The input PF on the grid side is 

retained at a unit with minimal THD in grid current. The 

SEPIC PFC isolated converter is suggested for operating 

with DCM mode. DCM minimizes the size, cost & EMI 

problems of the magnetic components. The charger provided 

is meant to take into account various voltage changes in the 

supply system. 

In addition, during DCM operation, the input current may be 

continuous. In this study, an isolated single-stage charger is 

employed for the efficient loading of EVs. Grid side Input 

PF is kept unitary, and the grid current is minimally THD. 

The converter is intended for the functioning of the DCM 

model. DCM minimizes the size, cost & EMI problems of 

the energy harvesters. Due to a large number of voltage 

variations in the supply system, the utilized charger is built. 

Depending on the following usual assumptions, the wave 

current of the capacitor is analyzed [4], [5]. 

1) Voltage input is sinusoidal & even the unit's PF, 

independent of the control system, is appropriately 

regulated. 

2) The frequency of switching is much greater than 

the frequency of the line. 

3) The performance of power conversion is 100%. 

4) Vbus's bus voltage is stable. 

5) The input voltage is considered proportional to 

converted line voltage in the middle of the 

switching cycle throughout each switching period. 

In contrast, as in [4], the switching cycles are computed 

individually, i.e., a quasi-static method is employed, which 

might lead to current steps in CCM. Nevertheless, this is 

not likely to cause a significant problem because of the 

large ratio between switching frequency & line frequency. 

The voltage in nth switching cycle vin(nTs) depending on 

these conditions [4]. 

 
 

When Ts is the PFC stage switching time, ω = 2πfac, & fac is 

the frequencies of the ac line. PFC Pbus output is expected to 

be constant & equivalent for average input Pin, which is to 

say 

 

 
 

Where the input current amplitude is Iin. 

 

Currently, most PHEVs are passenger automobiles. 

But PHEVs are also accessible as vans, trucks, buses, 

motorbikes, scooters & military vehicles. They are also 

available for commercial usage. The standard charger used 

in PHEV incorporates a Power Factor Corrector 

(PFC)  with AC-DC converter accompanied by an isolated 

EMI input and output DC conversion device. Ac-dc is a 

critical element of the charging system in the front-end 

converter. Appropriate selection of this topology is essential 

to fulfilling regulatory criteria for harmonics with input 

current, voltage control & PFC. 

 

            The classic charging infrastructure situations contain 

overnight charges at a house garage, charges for the night at 

a building, and charges for businesses. Instead of 

compensating poor infrastructure with more battery capacity 

and scope, the total cost of transport systems may be 

decreased by offering a rich charging facility. 

 
Figure .1. Simulation of Converter Circuit  
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II. SYSTEM DESIGN 

 

2.1. Interleaved Buck Converter 

A step-down converter is a DC-to-DC energy converter that 

goes from a higher voltage (with rising current) at its input 

(supply) to a lower voltage (with less current) at its output 

(load). SMPS is a type of switching mode power supply, and 

a two-semiconductor SMPS requires at least a diode and a 

transistor; Buck converters have increasingly used newer 

techniques, such as diodes or two transistors in place of a 

diode and a synchronous rectifier with one energy storage 

component (capacitor, inductor, or both). Capacitors are 

generally used to decrease voltage ripple, and that is 

achieved by using inductors (usually in conjunction with 

capacitors) to the inputs and outputs of a converter. 

 

Figure.2. Simulation of Interleaved converter 

 

2.2. Uncontrolled Rectifier 

The peak A.C supply of 325V is given to an uncontrolled 

rectifier or full-bridge rectifier it consists typically of 4 

Diodes and a capacitor to smoothen the ripple contents. The 

diodes D1 and D3 operates in a positive have cycled and the 

Diodes D2 and D4 operate in a negative half cycle. Thus it 

acts Like a full bridge rectifier. 

 

Figure.3. Uncontrolled rectifier 

 

 

2.3. Single Phase Inverter 

A full-bridge converter is also a primary circuit used to 

convert dc to ac. A circuit generated from a dc input uses 

switches to be closed and opened in a specific order to get 

an ac output. Based on which switches are locked, there are 

four possible states. It is not secure to connect the S1 and S4 

switches at the same time. In parallel, S2 and S3 should also 

be closed. A short circuit would be formed in the dc power 

supply otherwise. Switches that are real don't instantly turn 

on or off. 

For this reason, control of switches requires an allowance 

for switching transition periods. Overlap two overlapping 

switches set to "on" will generate a short circuit between the 

dc voltage source and produce a shoot-through fault. During 

the blanking period, it is OK to switch channels. 

 

Figure.4. Gate firing pulses of Single Phase Inverter 

 

Figure.5. Simulation of Single Phase Inverter 
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III. SIMULATION RESULTS 

 

 

Figure 6. Output Result of Voltage and current  

 

Figure 6. Output Result of internal current of power Switches    

 

 

IV.  CONCLUSION 

It may be concluded after the study that the suggested AC-

DC converter performed well in simulation when connected 

to the power grid and used to charge batteries in 

electric/hybrid vehicles. Therefore, based on the results 

seen, this conclusion can be deduced because the converter 

has proven to be an effective imposition of sinusoidal 

current at the input, having demonstrated decent reaction in 

control of injected current, along with having shown 

effective implementation of imposition of sinusoidal current 

at the input, which allows inferring that it possesses capacity 

factor of meeting two fundamental requests in practical 

battery charger implementations. Furthermore, the above 

information may be proven since input current may be 

retained by minimal harmonic content and THD is less than 

6% PF near to 0.99 & output voltage, a ripple less than 2%. 

It has also been discovered that a bridgeless topology may 

be successfully deployed, even if this included using an 

input current that was insensitive to the converter's 

efficiency & dynamism.  These two essential elements of the 

work will lead to increased performance in practice and 

make it possible to deal with more powerful entities in a 

more straightforward and condensed framework; it also 

probably enhances the rise in the converter's capacity to do 

work. 
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