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Abstract: 

Wireless power transfer (WPT) enables the transmission of electrical energy without physical connections, 

commonly used in charging devices and electric vehicles. Conventional methods often face limitations 

including narrow range, inadequacies in energy transfer, and high costs associated with infrastructure. In 

order to overcome the issues, this research proposes a Bridgeless Power Factor Correction Active Boost 

Rectifier (PFC-ABR), aimed at enhancing the efficiency of WPT for charging applications. The proposed 

architecture employs an AC source connected to a source inductance, which transfer power into a Bridgeless 

PFC-ABR that efficiently converts AC to DC power. The rectified output is processed by a single-phase 

high-frequency inverter, generating high-frequency AC power that is transmitted wirelessly through an 

isolation transformer. On the secondary side of the transformer an interleaved synchronous rectifier is 

provided to obtain a stable DC output, supplying power to the load through a capacitor bank. The 

experimental results are implemented by using MATLAB SIMULINK software which displays the 

efficiency as 93% with reduced THD 0.49% along with unity power factor. The proposed framework, 

demonstrates significant potential towards improving the performance of wireless charging systems, 

making it highly suitable for future high-efficient and high-power wireless energy applications. 
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1. Introduction 

WPT technology has benefits of safety convenience, electronic isolation, making it a suitable choice for 

high power applications related to EV, IoT, Bio-medical implants. It is also useful in battery charging 

systems, by conversion of magnetic energy into electrical energy. It has reduced complexity of WPT, 

maintains voltage stabilization, reduced power loss, and low cost. However conventional techniques for 

this WPT faces challenges like: most existing structures are desingned based on simulation, which results 

in  poor misalignment in tolerance [1-3].  

The self-excited inverter which improves the transfer efficiency in WPT and used for analyzing power 

losses. It has high reliability, low maintenance,  robustness, and inherrent short-circuit protection and 

however it has poor voltage, limited power control, and low efficiency. A WPT system, with control 

algorithm used for EV charging application that enables continuous  power transfer, it illustrates good 

performance, maintain power and voltage across load during transient condition and robustness. However 

it suffer from high switching losses, less efficiency, high cost and require high number of components [4-

6].  However to overcome the drawbacks faced in conventional WPT systems, rectifiers are used for 

improving the power transfer from AC source to DC source.  

A unity power factor rectifier which has low harmonic distortion and it contributes in reduction of 

conduction losses, reudces number of components, minimizes voltage stress,  improves power density, and 

increases the power factor. However it has few diodes, dynamic fluctuations, poor performance and 

reliability, compact design and less efficiency [7-8]. Compact microwave rectifier with low power wireless 
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charging applications has effiicent harmonic manipulation, low power consumption, better performance. 

Nevertheless, the size of the structure is enlarged with weak components and high cost. Microwave retcifier 

with harmonic termination structure for low power with wireless charging system has better performance, 

accurate size, low cost, and minimized losses.. However it accurately measures high impedance but only 

suitable for low frequency applications and has less efficiency [9-10]. An active rectifier with embedded 

current monitoring  capabilities for WPT system, which has stable and robust frequency, additional current 

monitoring capability under varying load condition. Nevertheless it has overcurrent during transient 

process, and  it faces electromagnetic challenges, with higher hardware cost   [11-12]. High efficiency 

rectifier for WPT in sensor network and dual output regulating rectifier provides more stable and effiicent 

power supply for  sensor networks and WPT applications. The system has high power density, low power 

fluctuations, and high frequency implementation. However it has increased complexity, additional 

components is required, high power loss, limited voltage gain [13-14]. T-type rectifier for DC-bus voltage 

ripple suppression under unbalanced grid condition, the system has reduced voltage ripple, modifies power 

setpoint, robustness, long-term performance. However the rectifier has reduced circuit power density, high 

cost and adjustment of capacitors [15-16]. High power rectifier for WPT system determines superior 

performance, high power handling capacity and exhibits narrow dynamic ranges. But gets limited because 

of its increase in complexity overall circuit size and increase in number of components [17]. 

Hence to improve the system performance and to overcome all the limitations the proposed research 

establishes a bridgeless PFC-ABR for high efficiency WPT system with high frequency inverter. Some of 

the related works explains the conventional techniques of WPT system. 

2. Related Works 

Syed Adil Ali Shah et al [2025][18] have introduced high efficient cross coupled active rectifier WPT 

system. It facilitates fast signal processing, rapid response time, significantly reduces leakage current, 

reduced voltage drop with improved performance. Increased switching losses, unbalanced comparator size 
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and additional components is essential.  Amjad Iqba et al [2022][19] have proposed WPT system for deep 

implanted bio-medical devices, the system shows a better performance in terms of dual band operation, 

high power conversion, harvest energy from different sources and recharge the batteries inside the plant. 

Moreover the operation is inconvenient, costly, and however it suffers from narrow bandwidth.  

Fengjiang Wu et al [2022][20] have developed dual side closed loop control of WPT with semi active 

rectifier which ensures stability and greater dynamic performance, feasible,  better adaptability. 

Nevertheless reduction in reliability, power transmission is limited, increased volume, poor control 

accuracy, decrease in dynamic response speed.  

Guangye Li et al [2024][21] have presented suppression strategy of rectifier for EV WPT system, because 

of its simple structure and ease of its implementation. It improves the reliability of equipment operation, 

steady state power factor,  reduced voltage and current impulse. However it faces a large number of 

harmonics, increased fluctuations.  

Vladimir Kindl et al [2023][22] have implemented WPT with current doubler rectifier which exhibits 

higher effiiciency, reduced voltage stress, low cost and lesser complications.However it requires additional 

switches and passive elements, power loss, load fluctuations.  

Chun-Hong Du et al [2024][23] have proposed dual band voltage doubler rectifier for WPT applications. 

It exhibits simple structure and compact structure size, better performance, reduced harmonic suppression. 

Although it has reduced harmonics but limped elements are lossy  at high frequencies and elevate 

complexity.  

Eojin Kim et al [2024][24] have developed dual band rectifier based on symmetric impedance control 

network for high efficient WPT. It has enhanced stability, reduced diode loss, increased risk of diode 

breakdown. However it has higher voltage stress, increased components, less dynamic response. 
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Zbigniew Rymarski et al [2024][24] have improved low frequency digital control in voltage source 

inverter for UPS system which has faster dynamics, less harmonic distortion, fewer oscillations, however 

it has limited output, poor performance, high switching losses, maximized current ripples. 

2-1- Research Gap: 

Therefore, no topology currently in use for bidirectional WPT operation concurrently ensures excellent 

efficiency, decreased harmonic distortion, low voltage stress, and compact structure. For high-efficiency 

wireless charging applications, this gap drives the developement of a improved gain rectifier that combines 

shorter conduction paths, better dynamic stability, and higher PQ performance. 

2-2- Contribution of proposed work: 

 The Bridgeless PFC-ABC is implemented to reduce conduction losses along with a hysteresis 

current controller for ensuring power factor and improved efficiency. 

 A single phase high frequency inverter is used for the conversion of DC into AC and providing 

high power conversion. 

 An isolation transformer is employed to provide galvanic isolation between circuits and it improves 

power density. 

 Interleaved synchronous rectifier reduces the output ripple and enhances the overall efficiency of 

the system. 

2-2- Proposed System Description 

The input power is supplied from an AC main source where the output from AC source is transferred into 

bridgeless PFC-ABR that converts AC supply into regulated DC, while achieving unity power factor and 

reduces harmonics. The rectifier operation is controlled using dual loop scheme comprising a DC link 

voltage PI controller with hysteresis based PWM generation. The outer voltage loop of a dual-loop PI 

controller generates reference current and voltage by comparing the measured values with reference DC 
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link voltage. The single phase high-frequency inverter receives the regulated DC output and converts into 

AC at higher switching frequencies appropriate for effective power transfer. The block diagram of proposed 

system is fig. 1. 

Fig. 1. Block diagram of proposed system 

The synchronous rectifier is combined with an isolation transformer for providing galvanic isolation and 

voltage scaling to meet numerous storage provisions. By using a synchronous rectifier on secondary side 

which converts high frequency AC converted into DC and a second PI controller generates PWM signals 

to operate the synchronous rectifier after comparing reference voltage with actual voltage and finally a 

capacitor bank smooths supplying a stable DC output to the load. Consequently the proposed architecture 

guarantees effective and adaptable system with improved power factor correction, reduced harmonic 

distortion, and high efficiency power transfer. 

3. Proposed System Modelling 

3-1- Bridgeless PFC-ABR 

The PFC which act as rectifier which is used to improve the power quality and ensures source voltage and 

highly essential in WPT and charging system and the proposed circuit includes the parameters of capacitors 
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𝐶1 𝑎𝑛𝑑 𝐶2 and the inductors as 𝐿𝑎 , 𝐿𝑏 , low frequency diodes 𝐷1, 𝐷2, 𝐷𝑞 , 𝐷𝑟 and the high frequency diodes 

𝐷3, 𝐷4, 𝐷5, 𝐷6  with an output capacitor 𝐶0. The rectifier works in positive and negative half cycle in line 

frequency. The circuit is provided in Fig. 2. 

 

Fig. 2. Equivalent circuit of PFC-ABR 

3- 1- 1-The rectifier has two operating modes: 

Mode 1: During positive half cycle the switch S turns ON, and the diodes 𝐷1, 𝐷2, 𝐷4, 𝐷6  are active, where 

the inductor 𝐿𝑎 is charged by the input source, and inductor 𝐿𝑐 is charged by 𝐶1 𝑎𝑛𝑑 𝐶2.  The circuit for 

mode 1 is shown in Fig. 3. 

 

Fig. 3. Mode 1 (SWITCH ON) 

The voltage across inductor and capacitor is calculated as, 

ain LV V      (1) 

1 2c c cV V V           (2) 
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Current in the capacitors is equated as, 

1 2 2

eL

C C

I
I I  

                        (3) 

0C oI I 
                 (4) 

 

Fig. 4. Mode 2(SWITCH OFF) 

Mode 2: When switch S turns off, and the diodes 𝐷𝑟, 𝐷6  are active, where the input voltage is supplied 

from 𝑉𝑎𝑐and provides a regulated output voltage across the load resistor 𝑅𝐿 through capacitors 𝐶1 𝑎𝑛𝑑 𝐶2. 

Mode 2 circuit diagram is exposed in Fig. 4. 

Applying KVL around the discharge loop, 

a

OFF

L in cV V V                         (5) 

Similarly, for the output-side inductor 𝐿𝑒, 

02
a

OFF

L in cV V V V                 (6) 

Inductor Volt-Second Balance 

For 𝑳𝒂, 

0
0

s

a

T

LV dt 
     (7) 
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Or  

 1 0
a a

ON OFF

L LV D V D  
    (8) 

Substituiting,  

  1 0in in cV D V V D   
    (9) 

Expanding,  

 1 0in cV V D  
         (10) 

Hence, 

1

in
c

V
V

D


            (11) 

Output Voltage Derivation 

Applying voltage second balance on 𝐿𝑒, 

 1 0
e e

ON OFF

L LV D V D  
           (12) 

Substituiting,  

  02 1 0in in cV D V V V D    
   (13) 

Expanding, 

   02 1 1 0in cV V D V D    
    (14) 

Therefore, 

 0 1 inV D V 
                 (15) 

Hence, the voltage conversion ratio becomes, 
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0 1

1in

V
M

V D
 


                                    (16) 

Power Factor Analysis 

The input current of a bridgeless PFC rectifier operating in Continuous Conduction Mode (CCM) is 

regulated to match the waveform of the input voltage. 

The instantaneous power is 

     in inp t v t i t       (17) 

The RMS input power is, 

, , cosin in rms in rmsP V I      (18) 

Therefore, power factor is, 

, ,

in

in rms in rms

P
PF

V I
       (19) 

For ideal current shaping, 

  sinin mi t I t       (20) 

Which is in phase with 

  sinin mv t V t       (21) 

Hence, 𝜙 = 1 and  𝑃𝐹 ≈ 1 

Efficiency Analysis 

Input and output power is provided as, 

, ,in in rms in rmsP V I            (22) 

0 0 0P V I      (23) 

Converter efficiency is given as, 

0 100
in

P

P
            (24) 

Substituting  
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0 0

, ,

100
in rms in rms

V I

V I
            (25) 

Total power loss is expressed as, 

loss sw D L CP P P P P        (26) 

Where, switch conduction and switching losses are represented as 𝑃𝑠𝑤, diode losses are 𝑃𝐷, inductor copper 

or core losses are 𝑃𝐿 and capacitor ESR losses are 𝑃𝐶. Hence, 

0

0

100
loss

P

P P
  


    (27) 

 

Fig. 5.  Switching waveform 

Voltage stress across the switches and diodes is indicated as, 

2s c oV V V                             (28) 

Substituting (11), 

0

2

1

in
s

V
V V

D
 


             (29) 

The switched-capacitor diode experiences capacitor voltage stress, 

3 4 5c D D DV V V V        (30) 
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Fig.5 shows switching waveform of proposed bridgeless PFC rectifier's decreased conduction path reduces 

diode losses, leading to improved efficiencies under rated operating conditions. 

3-2- High frequency inverter 

It is an electronic device which converts DC to AC with high switching frequency for achieving high power 

conversion, and providing a stable output. The LC filter in the inverter ensures a stable and output helps to 

reduce high frequency noise, reducing harmonic distortion. The circuit diagram for high frequency inverter 

is shown in Fig. 6. 

 

Fig. 6. HF-Inverter  

It consist of four parameters as 𝑆1, 𝑆2, 𝑆3, 𝑆4, among the switches 𝑆1, 𝑆2 gets turned ON at the same time 

and 𝑆3, 𝑆4 turn ON, based on the switches on and off condition the DC voltage is inverted into AC and  the 

reactive power consumption is achieved by series compensation capacitor of primary coil of inverter.   

3-3- Isolation transformer 

The transformer is used for the conversion of energy specifically related to voltage and current through two 

windings with numerous turns. The AC power circulating in the primary coil produces magnetic field and 

magnetic induction gives rises to time-varying magnetic flux circulating in the core. The winding structure 

is provided in Fig. 7. 
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Fig. 7. Basic structure for winding 

From the secondary coil, the induced electromagnetic force is generated and the mathematical relation is 

expressed as, 

   *B t H t        (31) 

  *st B nds         (32) 

  2

d
e t N

dt


                       (33) 

The fundamental function of this transformer is to provide galvanic isolation between windings, and usually 

the windings are separated by an insulating layer and ensures protection by electrical protection system.  

 

Fig. 8. Isolation transformer   
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From Fig. 8 neutral line is connected to ground without interconnecting the windings and therefore the 

necessity of electrical shock is neglected and human beings touches the supply are easily isolated from the 

main supply. Subsequently a synchronous rectifier converts AC to DC which is frequently supplied to the 

capacitor bank. 

3-4- Interleaved synchronous rectifier  

An interleaved synchronous rectifier is an advanced power conversion topology which combines 

interleaving and synchronous rectification. It is used for stepping down high voltage and replace diodes 

with active switches in order to reduce output voltage ripple. This rectifier is revolutionized with power 

conversion and improved efficiency, while conventional techniques relay on other diodes, normally the 

forward voltage drop across rectifier in series with output voltage and the gate drive signal is the calculating 

factor for efficiency gain. It converts the AC power from transformer into DC and the output voltage from 

this rectifier is sensed using PI controllers, the upper half of secondary winding is positive and current is 

conducted to the output by operating the switches. 

4. Result and Discussion 

This section deliberates overall results gained from MATLAB/Simulink of proposed system for PFC-

Active Boost Rectifier with capacitor bank assessment in high efficiency WPT. Additionally, the 

investigation is made over with the traditional approaches to expose the significance of proposed work. 

Following Table 1 illuminates parameter specification for the proposed topology using MATLAB platform. 

Table 1. Parameter specification 

Parameter Rating 
Source voltage 350𝑉 
Source current  75𝐴 

PFC- active boost  converter 

Switching frequency 10𝑘𝐻𝑧 
Inductor 𝐿𝑎, 𝐿𝑏, 𝐿𝑐 4.7𝑚𝐻 

Capacitor 𝐶1, 𝐶2 22µ𝐹 
Capacitor 𝐶0  2200µ𝐹 
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CASE 1: AT 230V 

 

Fig. 9. Input AC waveform and Proposed rectifier DC-link waveform  

 Fig. 9 shows the input waveform of AC voltage and current and proposed rectifier voltage 

waveform. The Input AC source voltage has a higher amplitude than the current and both are roughly in 

phase. The voltage peaks approximately at 230𝑉 and current peaks approximately  30𝐴 indicating power 

factor closely to unity. The proposed rectifier voltage attained by the rectifier is 300𝑉 over 0.5𝑠 of its time 

period with a settling time of 0.1𝑠 respectively. 

 

Fig. 10. Real and reactive power waveform (Case 1- 230V) 

Fig. 10 indicates the real and reactive power waveform. The waveform of real power showing a high power 

demand at 0.15𝑠 and substantially reactive power provides a significant spikes during high power demand 
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phase indicating reactive power compensation, after 0.15s the reactive power stabilizes to null value 

suggesting more efficient power factor in steady state. 

 

Fig. 11. Power factor, Synchronous rectifier, High frequency inverter and transformer  voltage waveform (Case 1- 230V) 

 Fig. 11 represents the PF waveform, synchronous rectifier, high frequency inverter and transformer 

output waveform. The achieved power factor is unity and generally stable, a peak temporary drop in power 

factor occurs approximately 0.14𝑠. Thus the unity power factor defines the system’s stabilized 

performance. The synchronous rectifier output voltage has achieved 170𝑉 approximately where it rapidly 

increases and stabilized at constant level after 0.15𝑠.  High frequency voltage waveform showing the 

voltage ranges around 400𝑉 𝑡𝑜 − 400𝑉 along with 0 .5s of its time period. The transformer waveform 

shows the voltage from the transformer as it increases promptly to a steady state voltage approximately  

±80𝑉 at 0.2𝑠 . 
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Fig. 12. Synchronous rectifier 1 and 2 waveform output characteristics (Case 1- 230V) 

The synchronous rectifier 1 and 2 output characteristics is presented in Fig. 12. The output voltage of 

rectifier 1 has achieved steady state voltage of 84𝑉 and the output current is nearly 2.6𝐴, both the voltage 

and current reaches its steady state values at 0.15s with less overshoot. The synchronous rectifier 2 showing 

the achieved output voltage range of 85𝑉 at 0.2s and the achieved output current approximately 2.5𝐴 at 

0.1s with stable transient response and steady state conditions. 

CASE 2: AT 220V 

 

Fig. 13. Input AC sourve nd Proposed rectifier voltage waveform (Case 2- 220V) 
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The AC waveform of input current and voltage with rectifier waveform is shown in Fig. 13. The input AC 

voltage oscillates around 220𝑉 and current is 30𝐴 oscillating at a high frequency of 50Hz which appears 

to be in-phase with the voltage with a duration of 0.5𝑠 indicating a primarily resistive load. The rectifier 

waveform shows approximately 300𝑉to a stable level around 0𝑡𝑜0.15𝑠 with a settling time of 0.2𝑠. 

 

Fig. 14. Power waveform (Case 2- 220V) 

The real and reactive power waveform presented in Fig. 14. The real power waveform an initial high power 

consumption which drops approximately 0.12𝑠 to a stable level. The reactive power exhibits significantly 

initial transient and oscillations before settling to null value. 
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Fig. 15. Power factor, synchronous rectifier, High frequency inverter, transformer output waveform (Case 2- 220V) 

Fig. 15 displays waveform of power factor, synchronous rectifier, high frequency inverter and transformer 

waveform. The PF quickly stabilizes to 1.0 which remains close to unity power factor ranging from 

0 𝑡𝑜 0.5𝑠. The output voltage of synchronous rectifier is 170𝑉 which rises from 0.1s as startup or transient 

response to form a stabilized voltage. High frequency inverter voltage starting at zero and rising to a steady 

state of approximately 300𝑉 at 0.2𝑠 which uses high speed switching PWM at magnified view that 

generates the waveform over 0.5s.  The transformer voltage quickly rises to a steady range of −80𝑉 𝑡𝑜 80𝑉. 

A magnified pull-out view attentions on a specific time interval between 0.277𝑠 𝑎𝑛𝑑 0.2775𝑠 , 

enlightening fast, reliable square wave fluctuations that describe the high frequency operation. 

 

Fig. 16. output waveform of synchronous rectifier 1 and 2 (Case 2- 220V) 

The synchronous rectifier 1 and 2 output characteristics is shown in Fig. 16. The output voltage obtained 

from synchronous rectifier 1 rises around 85𝑉 at 0.2s and the current attained about 2.8𝐴 approximately.  

The synchronous rectifier normally improves efficiency in power conversion circuits, especially for high-
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current power applications. The output voltage of rectifier 2 has achieved 85𝑉 with 2.5𝐴 of output current 

at 0.15𝑠. Both the voltage and current waveform stabilizes to reach a stable output with desired time period. 

CASE 3: 240V 

 

Fig. 17. Input AC source proposed rectifier waveform (Case 3-240V) 

The characteristics of input AC voltage and current with proposed rectifier waveform is illustrated in Fig. 

17. The input voltage and current which is a sine wave oscillating between 250 𝑡𝑜 − 250𝑉 and  50 𝑡𝑜 −

50𝑉 where both waveform changes periodically overtime and the zoomed view highlights large in-phase. 

The rectifier output voltage starts up with initial fluctuations and approximately stabilized to 300𝑉 over 

0.1𝑠 and represents the system voltage remains table under further conditions. 

 

Fig. 18. Waveform of real and reactive power(Case 3-240V) 

The real and reactive power waveform indicated in Fig. 18. The real power discriminate initial power 

consumption approximately 0.1s and the reactive power initiates initial spike before it settling to zero.  
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Fig. 19. Power factor,synchronous rectifier, High frequency inverter and transformer waveform (Case 3-240V) 

Fig. 19 illustrates waveform of power factor, synchronous rectifier, High frequency inverter and 

transformer. The system operates with a power factor nearby unity value of time period over0.5𝑠 . A drop 

occurs temporarily around 0.12 𝑡𝑜 0.15𝑠. The power factor transitorily drops to zero before improving back 

to 1.0.This indicates a sudden variation in load. The output voltage waveform of synchronous rectifier 

stabilizes approximately 170𝑉 after 0.15𝑠 over 0.5𝑠 of time period, and quickly settles down at 0.2𝑠. The 

high frequency inverter voltage reaches a steady state nearly 300𝑉 which stabilizes around 0.1𝑠. The 

zoomed view of the inverter showing the attained value of 0.227 𝑡𝑜 0.2275 at 0.2s of its time period. The 

transformer waveform displays the voltage ranges around 80 𝑡𝑜 − 80𝑉 exhibiting a high frequency with a 

stable period viewed from the magnified section at 0.2s developing a stable square form. 
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Fig. 20. Synchronous rectifier 1 and 1output 

Fig. 20 displays the output of synchronous rectifier 1 and 2 waveforms. The output voltage in the 

synchronous rectifier 1quickly rises 85𝑉 stabilizes after 0.1𝑠. The output current rises to approximately 

2.5𝐴, where both the voltage and current waveform shows a stable output after initial transient period. The 

output voltage characteristics of rectifier 2 has rapidly rises to 85𝑉 and stabilizes around 0.15𝑠. The output 

current reaches up to 2.5𝐴 at 0.2s approximately, and reaches a stable value at 0.2𝑠. 
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Fig. 21. THD Waveform 

The THD waveform is characterized in Fig. 21. The THD attains a very low value of 0.49% indicating pure 

sine wave denoting low harmonics with various magnitudes and fundamental frequency of 50Hz. 

 

Fig. 22. Comparative analaysis of efficiency with PF and THD Comparison 

 Fig. 22 shows the efficiency with THD and PF comparison. The power conversion efficiency of 

rectifiers are compared with the proposed rectifier where the rectifier in ref [18] has 92% and ref [19] attains 

72.8% similarly in ref [24] 82.1% and the proposed rectifier achieved 93% of power conversion efficiency. 

The THD attained by other strategies like Ref [26] has 3%, similarly in Ref [27], [28], has 2.3 and 2.48% 

comparing with proposed method which has reduced THD of 0.49% respectively. PF attained by other 

rectifiers including Ref [26] has 0.99 PF, similarly in Ref [27], [28], has 0.98 and 0.97 PF and while 

comparing with proposed rectifier which highly improved as unity PF. 
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Fig. 23. Voltage gain comparison 

Fig. 23 illustrates the voltage gain comparison. The power conversion efficiency of rectifiers are compared 

with the proposed rectifier where the rectifier in ref [18] and ref [19] ref [24] and the proposed rectifier 

achieved higher voltage gain. 

Table 2. Components comparison 

Methodology Switches Diodes Passive components 

Proposed 1 8 6 

Ref [26] 8 9 7 

Ref [29] 2 5 7 

Ref [30] 8 4 8 

Table 2 describes component comparison. While comparing with other topologies, in Ref [26], [29], [30] 

the proposed method has less number of components including switches and passive components.  

5. Conclusion 

The successful implementation of proposed system with bridgeless PFC-Active BR inverter demonstrates 

significant advancement in WPT system. By integrating PFC-Active BR the system achieves high power 

factor and exceptionally low THD resulting the system has superior power quality. Furthermore the 

inclusion of an isolation transformer guarantees safe galvanic isolation between circuits while powering the 

synchronous rectifier to charge the    capacitor bank efficiently. The MATLAB results are verified and the 

achieved THD level is 0.49% with unity power factor and 93% power conversion efficiency. Consequently 
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the proposed research is crucial for reducing heat generation and exhibits a robust design for advanced 

efficient wireless charging applications. However, the practical implementation issues will be addressed 

future research. Hardware prototyping will be used in future work to verify simulation results in real-world 

scenarios, such as component stress analysis, thermal management, and load variation sensitivity. 
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