
DAE-BRNS National Symposium on “High Voltage- Energy Storage Capacitors and Applications”

HV-ESCA 2023, 22nd to 24th June 2023, BARC, Mumbai
1

On-board power converter for battery charging
application of e-mobility vehicles

Ashish Kumar Pandey1 ,Mahesh B Patil2 and Vivek Sanadhya3
1,2,3 Control Instrumentation Division, BARC ,Mumbai ,India
2 Institute of XYZ, University of Somewhere Else ...

Abstract

The topologies for high power supply modules are emerging and transforming in advent of
dynamically changing application requirements, and continuous growth in the semiconductor
device technology. This paper proposes a simples design procedure for single phase 7.2kW two
stage power supply module to cater need of battery charging and other energy storage application.
The three phase interleaved Totem pole AC to DC power factor controlling bridgeless converter is
used at front end to regulate input power at high power factor. The Dual Active bridge(DAB)
topology is used in second stage for high power DC-DC conversion. The ultra wide gap Silicon
Carbide (SiC) power mosfets are used in both the stages to increase power density, reduce losses
and increase overall system efficiency. The average current control algorithm is used for Pulse
width modulated(PWM) control of power switches separately for both the stages which can be
easily be implemented using digital microcontrollers. The magnetics design for inductor of Totem
pole PFC and high frequency transformer is DAB is presented. The power supply can be powered
from single phase 100-230VAC,50Hz .The DAB generate output of 7.2kW at 150-200V to charge
an 30kWh Li-Ion battery bank. The hardware design of the power supply module is presented . The
simulation results of the power supply module is presented and the results are compared with the
existing low power classical single phase power supply module.
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1. INTRODUCTION
This document provides a template and guidelines for
authors using MS Word or similar word-processor to
prepare a conference proceedings paper. Please follow
the instructions carefully.

To use this file as a Word template you should
save it to your Word User templates folder and then
create a new document based on the template.

1.1 TITLE, AUTHOR AND ABSTRACT

1.1.1 TITLE
For the title of the paper use style ‘Title’: 24 pt Times
New Roman bold; start at top of page, flush left, do not
break words, initial capitals for main words, 12 pt space
between title and author. Use styles ‘Author’ and
‘Author address’: 10 pt Times New Roman, flush left,
one line space between author(s) and address(es). Use
style ‘Abstract’: 10 pt Times New Roman, justified,
flush left, two line space between Abstract and Author
address. Make the word Abstract bold followed by a
point.

Styles for three levels of headings are provided.
‘Heading 1’: 10 pt Times New Roman bold, flush left,
two line space above, one line space below. ‘Heading 2’:
10 pt Times New Roman bold, flush left, one line space
above and below. ‘Heading 3’: 10 pt Times New Roman
bold, flush left, one line space above and below.
Headings for sections and subsections of a paper should
be numbered consecutively using Arabic numbers: e.g.

1, 1.1, 1.1.1 etc, except for the References section,
which should not be numbered.

2. EXPERIMENTAL / THEORETICAL DETAILS
With a new document based on this template open in
MS Word, prepare your paper as appropriate, using the
set of styles that should now be available from the
template (see below for futher instructions on use of
styles). Delete the text of these instructions from your
final document before submission.

FIG. 1: This is a sample figure only (Experimental setup).

Page numbers (1.2.3, ...) should be at bottom right in the
footer line. Do not include running headlines. Final
book page numbers and running headlines will be added
by the Publisher. The experiment set up for the present
investigation is presented in Fig. 1.
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FIG. 2: This is a sample figure only (Test results).

3. EXPERIMENTAL RESULTS
This document has been set up with a set of styles that
should give the correct layout automatically. For
example, the heading above is in the style ‘Heading 1’.
Please always use these styles. They include the spacing
required between different items automatically; it
should not be necessary to add blank lines. Instructions
have been added here in case the styles fail or for users
unfamiliar with them.

Styles are included in this template for the
following elements of a paper: Title, Author, Author
address, Abstract, Headings, Figure captions, Table
titles, Equations, References. To access and apply the
styles to a document choose Format, Styles and
Formatting or use the styles drop-down list that may be
visible on the standard MS Word formatting toolbar.
Test results are shown in as presented in Fig. 2.

Use Times New Roman, 10 pt, justified at
single line spacing for the main text. The first paragraph
after a heading should be started flush left (not
indented). The styles for headings do this automatically.
Alternatively the style ‘First paragraph’ can be used.
The ‘Normal’ style does this automatically. Do not
separate paragraphs with blank lines.

3.1 EQUATION
Use style ‘Equation’ for displayed equations. They
should be centred, 6pt space above and below to the text.
Equation numbers should be flush right. Please use
Equation Editor to create displayed equations. Below is
an example created with Microsoft Equation software:

a
acbb

x
2

42 
 (1)

3.2 FIGURE
Illustrations should be included directly in the files you
submit. They should be at high resolution (300 dpi). All
illustrations must be numbered consecutively using
Arabic numbers in bold type (e.g. Fig. 1, etc). a figure
should be commensurate with the amount and value of
the information the figure has to convey. Please bear in
mind that colour illustrations should remain clear when
printed in monochrome. Centre figures on the width of
the page. Position figures at the top and the bottom of a

page. Do not assemble figures at the back of your paper,
but place them as close as possible to where they are
mentioned in the main text. Use ‘Figure caption’ style
for the figure caption: Times New Roman, 10 pt, flush
left.

3.3 TABLES
Tables should be numbered consecutively (in Arabic
numbers) and centred on the page width. Table headings
(style ‘Table title’) should be placed above tables: 10 pt
Times New Roman, 10 pt space above table heading to
text. Avoid vertical lines where possible. Detailed
explanations or entries should be typed directly beneath
the table. Position tables at the top or bottom of a page
and place them as close as possible to where they are
mentioned in the main text.

4. CONCLUSION
Please include all the important outcomes of your
research/study in this section.

5. ACKNOWLEDGMENTS
Do not force the References section to start on a new
page. Use style ‘Heading 1’ for the section heading and
do not number the heading. For entries in the
References section uses the ‘Reference’ style: 10 pt
Times New Roman, justified, indent turnover lines 0.6
cm. See the example below.
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