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This paper presents the design and analysis of a Sheppard–Taylor converter 

for efficient AC–DC power conversion in electric vehicle (EV) charging 

applications. The proposed system integrates power factor correction (PFC) 

to improve input power quality and reduce harmonic distortion. A high-

frequency transformer is employed to achieve electrical isolation and 

compact design. The converter operates with a closed-loop control strategy 

to maintain stable output voltage under varying load conditions. Pulse Width 

Modulation (PWM) is used to control the switching devices, ensuring 

reduced switching losses and improved efficiency. The system is modeled 

and simulated using MATLAB/Simulink to evaluate its performance. 

Simulation results demonstrate improved power factor, regulated DC output, 

and enhanced overall efficiency, making the proposed converter suitable for 

modern EV charging and renewable energy applications 
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1.INTRODUTION: 

The increasing demand for efficient power conversion 

systems has become a critical aspect in modern electrical 

and electronic applications, especially in electric vehicle 

(EV) charging and renewable energy systems. 

Conventional AC–DC converters often suffer from poor 

power factor, high harmonic distortion, and reduced 

efficiency, which affect overall system performance. To 

address these challenges, advanced converter topologies 

with power factor correction (PFC) techniques are gaining 

significant attention. [3] 

Among various topologies, the Sheppard–Taylor converter 

offers an effective solution for high-efficiency AC–DC 

conversion with improved power quality. [6] This converter 

utilizes a high-frequency transformer to provide electrical 

isolation and compact design, making it suitable for modern 

applications. Additionally, the incorporation of PFC helps 

in reducing input current harmonics and improving the 

power factor close to unity.[1] 

In this paper, a Sheppard–Taylor converter-based AC–DC 

system is proposed for EV charging applications. The 

system is designed with a closed-loop control strategy to 

maintain a stable DC output under varying load conditions. 

Pulse Width Modulation (PWM) techniques are employed 

to control the switching operation, thereby reducing 

switching losses and enhancing efficiency. [8] The 

proposed system is modelled and analyzed using 

MATLAB/Simulink to evaluate its performance 

characteristics. 

The main objective of this work is to improve the 

efficiency, power quality, and reliability of AC–DC 

conversion systems. The results demonstrate that the 

proposed convexrter provides better voltage regulation, 

reduced harmonic distortion, and improved overall system 
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performance, making it a suitable choice for EV charging 

and related applications. 

2. PROJECT OVERVIEW: 

This project presents a Sheppard–Taylor converter for 

efficient AC–DC power conversion in EV charging 

applications. It enhances power quality by incorporating 

Power Factor Correction (PFC), reducing harmonic 

distortion. A high-frequency transformer is used to provide 

electrical isolation and compact system design. Pulse Width 

Modulation (PWM) controls the switching devices to 

achieve high efficiency. 

A closed-loop control system maintains a stable and 

regulated DC output voltage. 

The converter ensures continuous input and output current, 

improving overall performance. 

Switching losses are minimized using advanced control 

techniques. The system is suitable for both EV charging and 

renewable energy applications. 

The model is developed and simulated using 

MATLAB/Simulink for performance evaluation. 

Results show improved efficiency, better voltage 

regulation, and enhanced power factor. 

3.1. EXISTING SYSTEM: 

The existing AC–DC conversion system commonly used in 

power applications consists of a bridge rectifier followed by 

a filter circuit. It converts the AC input supply into DC 

output, but the output is generally unregulated and contains 

ripple. [11] In some cases, a basic Power Factor Correction 

(PFC) stage is added, but it is not sufficient to achieve high 

performance. The input current waveform is distorted, 

resulting in low power factor and high harmonic content. 

These systems usually operate at low frequency, leading to 

bulky size and increased losses. [16] Due to limited control 

techniques, the overall efficiency and performance of the 

system remain low, making it less suitable for modern 

applications like EV charging. 

3.2 LIMITATION OF EXISTING SYSTEM:  

The conventional AC–DC converter systems have several 

limitations that reduce their effectiveness in modern 

applications. These systems typically exhibit a low power 

factor due to distorted input current and generate high Total 

Harmonic Distortion (THD), which degrades power 

quality. [18] The output voltage is not properly regulated 

and varies with changes in load conditions. Additionally, 

they operate at low frequencies, resulting in bulky size and 

increased weight. Higher switching losses further reduce 

the overall efficiency of the system. Moreover, the lack of 

continuous current flow affects stability, making these 

converters unsuitable for advanced applications such as 

electric vehicle charging systems. [14] 

3.3. PROPOSED METHODOLOGY: 

The proposed system is based on the design and 

implementation of a Sheppard–Taylor converter for 

efficient AC–DC power conversion in electric vehicle (EV) 

charging applications. The methodology focuses on 

improving power quality, reducing harmonic distortion, and 

achieving a regulated DC output. 

Initially, the AC input supply is converted into a controlled 

DC output using the Sheppard–Taylor converter topology. 

The converter consists of active switching devices, diodes, 

inductors, capacitors, and a high-frequency transformer, 

which provides electrical isolation and compact design. The 

topology ensures continuous input and output current, 

thereby reducing ripple and improving efficiency. 

To enhance power quality, a Power Factor Correction 

(PFC) technique is incorporated. This ensures that the input 

current follows the shape of the input voltage, resulting in a 

power factor close to unity and reduced total harmonic 

distortion (THD). The switching of the converter is 

controlled using Pulse Width Modulation (PWM), which 

helps in minimizing switching losses and improving overall 

system performance. 

A closed-loop control system is implemented to maintain a 

stable output voltage. The output voltage is continuously 

monitored and compared with a reference value. The 

resulting error signal is processed through a controller, 

which adjusts the duty cycle of the switches accordingly. 

This ensures proper regulation of the output voltage under 

varying load and input conditions. 

The entire system is modelled and analyzed using 

MATLAB/Simulink. Various parameters such as input 

voltage, switching frequency, and load conditions are 

considered to evaluate the performance of the converter. 

The methodology ensures improved efficiency, better 

voltage regulation, and enhanced power factor, making it 

suitable for EV charging and renewable energy 

applications. 

 
Figure 1: Block diagram of proposed system 

• AC Input Supply: Provides the input alternating 

voltage (typically 230V AC).  

• Rectifier Stage: Converts AC input into an 

unregulated DC output.  

• Sheppard–Taylor Converter: The main power 

conversion stage that regulates and transfers 

power efficiently using inductors, capacitors, 

switches, and a high-frequency transformer.  
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• High-Frequency Transformer (HFT): Provides 

electrical isolation and reduces the size of the 

system.  

• Output Filter: Smooths the DC output by reducing 

ripple and noise.  

• Load (EVBattery): Represents the battery or DC 

load that receives regulated output.  

• Feedback Control System: Monitors output 

voltage and compares it with a reference value.  

• PWM Controller: Generates switching pulses 

based on the error signal to control the converter.  

• PFC Unit: Ensures input current is in phase with 

voltage, improving power factor.  

 

4. METHODOLOGY AND DESIGN: 

The proposed system operates by converting a 230V AC 

input supply into a regulated DC output suitable for EV 

charging. Initially, the AC supply is fed into a bridge 

rectifier, where it is converted into an unregulated DC 

voltage. This DC is then passed through a Power Factor 

Correction (PFC) stage, which improves the input power 

factor and reduces harmonic distortion. 

The corrected DC is applied to the switching stage, which 

consists of a modified Sheppard–Taylor converter with two 

MOSFETs connected in parallel and a capacitor placed 

between them. The MOSFETs are controlled using Pulse 

Width Modulation (PWM), which regulates the energy 

transfer and controls the output voltage. During operation, 

energy is stored in the inductor when the switches are ON 

and transferred to the load through the freewheeling diode 

when the switches are OFF. 

The output side includes a filter capacitor and a 

freewheeling diode to ensure continuous current flow and 

reduce voltage ripple. A closed-loop control system 

continuously monitors the output voltage and adjusts the 

PWM duty cycle to maintain stability. Finally, the system 

provides a constant DC output of approximately 60V, 

which is suitable for electric vehicle battery charging 

applications. 

 4.1 MODES OF OPERATION: 

 

Figure 2: Modes of Operation 

Mode 1: Both MOSFETs ON (Energy Storage        Mode) 

 

When both switches S1S_1S1 and S2S_2S2 are turned ON, 

the input DC (from rectifier and PFC stage) is applied 

across the inductor. The inductor starts storing energy, and 

current increases gradually. The capacitor placed between 

the MOSFETs helps in voltage balancing and reduces 

switching stress. During this mode, the freewheeling diode 

is reverse-biased, and the load is supplied by the output 

capacitor. 

Mode 2: Both MOSFETs OFF (Energy    Transfer Mode) 

When both switches are turned OFF, the energy stored in 

the inductor is released to the output side. The freewheeling 

diode becomes forward-biased and conducts, allowing 

current to flow to the load. This ensures continuous current 

and maintains the output voltage. The output capacitor 

smooths the voltage and reduces ripple, providing a 

constant DC output. 

 

 
Figure 3: SHEPPARD TAYLOR CONVERTOR 

CIRCUIT DIAGRAM 

 

Mode 3: One MOSFET ON, One OFF   (Transition 

Mode) 

In this mode, one switch (either S1S_1S1 or S2S_2S2) is 

ON while the other is OFF. This mode helps in controlling 

the rate of energy transfer and maintaining smooth current 

flow. The capacitor between the MOSFETs stabilizes 
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voltage during switching transitions. This improves 

efficiency and reduces switching losses. 

 Table 1: List of Parameters used 

5. SIMULATION ANALYSIS: 

The proposed modified Sheppard–Taylor converter is 
modeled and analyzed using MATLAB/Simulink to 
evaluate its performance for EV charging applications. The 
simulation setup includes an AC input source (230V), bridge 
rectifier, Power Factor Correction (PFC) stage, switching 
circuit with two MOSFETs, capacitor between switches, 
freewheeling diode, and output filter. 

The AC input is first converted into DC and then processed 

through the PFC stage, where the input current waveform is 

shaped to follow the input voltage. This results in an 

improved power factor close to unity and reduced harmonic 

distortion. The DC output from the PFC stage is then 

applied to the modified Sheppard–Taylor converter. 

The switching stage is controlled using Pulse Width 

Modulation (PWM), where the duty cycle is adjusted to 

regulate the output voltage. The simulation results show 

that the MOSFET switching operation ensures efficient 

energy transfer, while the capacitor between the switches 

reduces voltage stress and switching losses. 

At the output, the freewheeling diode and filter capacitor 

ensure continuous current flow and reduced voltage ripple. 

The system successfully produces a stable DC output of 

approximately 60V, suitable for EV battery charging. The 

output voltage waveform is smooth and well-regulated 

under varying load conditions. 

Overall, the simulation results confirm that the proposed 

system achieves improved efficiency, reduced harmonics, 

better voltage regulation, and high power factor, making it 

effective for modern power conversion applications.  

 

Figure 4: Closed Loop Simulation in MATLAB 

 

Figure 5: Output Voltage and Current Waveform 

The fig 5 shows how the converter output increases and 

becomes stable. At the beginning, the output is zero because 

the system is just starting. Then the voltage rises quickly 

due to switching and capacitor charging. After that, it 

increases slowly and smoothly until it reaches a constant 

value. The output voltage and current settled at time t=0.2S 

around 60V and 16–17A. There are no oscillations or 

fluctuations, which means the system is stable. This smooth 

rise indicates good closed-loop control and proper working 

of the converter. 

 

 

Figure 6: Source Voltage and Source Current 

Waveform 

 

The fig 6 shows the input voltage of 325v and input current 

of around 6A 

 

 

Figure 7: Sudden Output Voltage Variation (Dynamic 

Analysis) 

 

The fig 7 shows the static analysis of the closed loop 

simulation of output waveform. when the sudden change in 

output set voltage from 60v-48v at time t=0.5S. after 0.5S 

output voltage becomes constant at 48v. 

 

Parameter with Symbol Value 

Input Inductors (Li1, Li2) 1.32 mH 

Source Inductor (Ls) 2.64 µH 

Output Inductors (Lo1, Lo2) 47.8 µH 

Output Capacitor (Co) 2.7 mF 

Capacitors (C1, C2) 10 µF 

Switching Frequency (fsw) 50 kHz 

Filter Capacitor (Cf) 270 µF 

Load Resistance (RL) 3.6 Ω 
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Figure 8 : Corresponding Source current Variations 

(Dynamic Analysis) 

The fig 8 shows the corresponding input voltage and current 

of satic analysis . sudden change in output voltage ,the input 

current was reduced to compensate the power balance 

 

 
Figure 9: Sudden Supply Voltage Variation which is 

observed in Output Voltage (Dynamic Analysis) 

 

The fig9 shows the dynamic analysis of the closed loop 

simulation of output waveform. Suddenly the source 

voltage was dropped, but the output voltage was settled at 

their actual set voltage of 60v with in 0.16 seconds. 

 

 
Figure 10: Corresponding Source Variations (Dynamic 

Analysis) 

The fig10 shows the corresponding input voltage and 

current of dynamic analysis, the change in input voltage 

causes the increase of input current. 

 

6. INFERENCES 

 

The simulation results show that the proposed system 

operates effectively for AC–DC power conversion. The 

230V AC input is successfully converted into a stable DC 

output suitable for EV charging applications. The output 

voltage is maintained at approximately 60V with minimal 

ripple, indicating good voltage regulation. The inclusion of 

the Power Factor Correction (PFC) stage improves the 

power factor close to unity. The input current waveform 

closely follows the input voltage, which reduces harmonic 

distortion. The MOSFET switching controlled by PWM 

ensures efficient energy transfer and reduced losses. The 

inductor current remains continuous throughout the 

operation, confirming stable performance. The 

freewheeling diode helps maintain continuous current flow 

to the load. The overall system demonstrates improved 

efficiency and reliability. Hence, the proposed converter 

performs better than conventional AC–DC converters. 

 

7. CONCLUSION: 

 

The proposed system successfully demonstrates efficient 

AC–DC power conversion using a modified Sheppard–

Taylor converter for EV charging applications. The 230V 

AC input is effectively converted into a stable DC output of 

approximately 60V with minimal ripple. The inclusion of 

the Power Factor Correction (PFC) stage improves the input 

power factor (nearly around 0.9990) and reduces harmonic 

distortion. The use of PWM-controlled MOSFET switching 

ensures efficient operation with reduced losses. The system 

maintains continuous current flow and stable voltage under 

varying conditions. Overall, the proposed converter 

achieves better efficiency, improved power quality, and 

reliable performance compared to conventional AC–DC 

converters, making it suitable for modern EV charging 

applications. 
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