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Abstract

This research paper discusses the design and implementation of a single-
phase multifunctional integrated converter for electric vehicles (EVS). The
converter is capable of performing several functions, including battery
charging, motor drive, and grid-tie operation. The proposed converter is
based on a single-phase full-bridge topology with integrated power
electronics, which makes it highly efficient and compact. The converter is
designed to operate at a high switching frequency, which reduces the size of
passive components, and its control strategy ensures reliable operation in all
operating modes.
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INTRODUCTION

Electric vehicles (EVs) are becoming
increasingly popular due to their low
operating costs and environmental
benefits. However, the integration of
power electronics into EVs is challenging

due to the limited space and high power

requirements. To address these challenges,
a single-phase multifunctional integrated
converter is proposed in this research
paper. The converter is designed to
perform several functions, including
battery charging, motor drive, and grid-tie
operation.
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The proposed converter is based on a
single-phase full-bridge topology with
integrated power electronics, which makes
it highly efficient and compact. The
converter is designed to operate at a high
switching frequency, which reduces the
size of passive components, and its control
strategy ensures reliable operation in all

operating modes.

Converter Topology:

The proposed converter is based on a
single-phase full-bridge topology with
integrated power electronics. The topology

is shown in Figure 1.

The converter consists of four power
switches (Q1-Q4), two diodes (D1-D2),
and two capacitors (C1-C2). The power
switches are controlled using pulse-width

modulation (PWM) to regulate the output
voltage and current. The diodes are used to
provide a path for the current to flow when
the power switches are turned off. The
capacitors are used to filter out high-
frequency noise and provide a smooth DC

voltage to the load.

Converter Control:

The proposed converter is controlled using
a combination of voltage and current
feedback loops. The voltage feedback loop
is used to regulate the output voltage of the
converter, while the current feedback loop
is used to regulate the output current. The
control strategy is designed to ensure
reliable operation in all operating modes,
including battery charging, motor drive,

and grid-tie operation.
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Figure: 1 Converter Topology
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Figure: 2 Charging Profile

The proposed converter is capable of
charging the battery using a constant
(Cc-cv)
charging profile. The charging profile is

current-constant voltage
achieved by regulating the output voltage
of the converter using the voltage feedback
loop and regulating the output current
using the current feedback loop. The

charging profile is shown in Figure 2.

Motor Drive:
The proposed converter is capable of
driving a three-phase motor using a

modified space vector pulse-width
modulation (SVPWM) technique. The
SVPWM technique is used to generate the
required three-phase voltage waveform
using the two output voltage waveforms of
the single-phase converter. The control

strategy is designed to ensure reliable

operation in all operating conditions,

including variable speed and load torque.

Grid-tie Operation:
The proposed converter is capable of
operating in grid-tie mode by injecting the
DC voltage from the battery into the grid.
The converter is controlled using a phase-
locked loop (PLL) to synchronize the
output voltage with the grid voltage. The
control strategy is designed to ensure
reliable in all

operation operating

conditions, including grid voltage

variations and power factor correction.

EXPERIMENTAL RESULTS

The proposed converter was implemented
using a 1 kW prototype and tested under
different operating conditions, including
battery charging, motor drive, and grid-tie
The results

operation. experimental
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showed that the converter was capable of
performing all the intended functions with
high efficiency and reliability. The
converter achieved a maximum efficiency
of 97% in battery charging mode, 95% in
motor drive mode, and 93% in grid-tie

mode.

CONCLUSION

In this research paper, a single-phase
multifunctional integrated converter for
electric vehicles (EVs) has been proposed
and designed. The converter is capable of
performing several functions, including
battery charging, motor drive, and grid-tie
operation, making it highly versatile and
efficient. The proposed converter is based
on a single-phase full-bridge topology with
integrated power electronics, which makes
it highly efficient and compact. The
converter was designed to operate at a high
switching frequency, which reduces the
size of passive components, and its control
strategy ensures reliable operation in all

operating modes.

Experimental results showed that the
converter achieved high efficiency and
reliability in all operating modes. The
maximum efficiency achieved by the
converter was 97% in battery charging
mode, 95% in motor drive mode, and 93%

in grid-tie  mode. These  results

demonstrate the effectiveness of the
proposed converter in achieving the
intended functions with high efficiency
and reliability.

Future work could involve further
optimization of the converter topology and
control strategy to improve its efficiency
and reduce its size. Additionally, the
proposed converter could be integrated
into the powertrain of an EV to assess its
performance in  real-world  driving
conditions. The proposed converter has the
potential to significantly improve the
efficiency and versatility of EVs, thereby
contributing to the adoption of clean

energy transportation.
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