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Abstract v View references (8)

To optimize the propulsion performance and to reduce the mass of electric vehicles, an electronic differential
subsystem might be preferred since the transmission shaft is removed and the motor is directly connected to wheels.
In this research, two motors are used to move 2-Independent-Wheel-Drive of an electric urban bus. In the connection
between the two motors, the control system is required to align the performance of both motors to keep the bus
stable. This study used the fuzzy logic control in Matlab/Simulink to drive the dynamics of the vehicle modeled in
TruckSim. Through calculation, it was found that the maximum lateral speed of the vehicle had the characteristic
speed of 150.36 km/h, with wheel angle conditions and slip angle that occurs are 10 deg and 5 deg. However, the
speed at which the simulation is used is the maximum speed of the bus with a full charge of 70 km/h. After the
simulation, the difference between the yaw rate is ideal, and the actual yaw rate was compared with the yaw rate range
derived from the calculation. In the fuzzy logic control, the difference must be less than the yaw rate range. Simulation
results showed that the control system was able to align the 2-independent motors by considering the yaw rate; thus
the method can improve the dynamic stability of the bus. © 2018 IEEE.

SciVal Topic Prominence ©®
Topic: Electric vehicles | Wheels | Electronic differential

Prominence percentile:  55.340 ©)

Author keywords

(electric bus) (electronic diﬁerential) (fuzzy logic control) (yaw rate control)

Indexed keywords

Engineering
controlled terms:

(Buses) (Computer circuits) (Control systems) (Electric machine control)

(Electric machine theory) (MATLAB) (Traction motors) (Vehicle transmissions) (Vehicle wheels)

Engineering
uncontrolled terms

(Electric bus) (Electronic differential) (Fuzzy logic control) (MATLAB /simulink)
CModeI and analysis) CPropuIsion performance) CTransmission shaFts) CYaw rate controD

Engineering main
heading:

Fuzzy logic

Funding details

Funding sponsor Funding number Acronym

Metrics @

X

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Set citation feed >

Related documents

Fuzzy control for vehicle stability

Fan, X., Wang, H., Fan, B.
(2011) 2011 2nd International
Conference on Artificial
Intelligence, Management
Science and Electronic
Commerce, AIMSEC 2011 -
Proceedings

Effect of aerodynamic resistance
on car's acceleration | Efecto de la
resistencia aerodindmica en la
aceleracion de automéviles

Di Rado, G.R., Devincenzi, G.H.
(2009) Carreteras

Study on vehicle stability control
based on yaw following and 4WS

Zhang, S., Zhou, S., Zhao, G.
(2011) Advanced Materials
Research

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&offset=3&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85062799323&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85069691172&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&relpos=3
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICEVT.2018.8628428&locationID=1&categoryID=4&eid=2-s2.0-85062769265&issn=&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=c3ab0662bc9cf32608aadb538031d8e0&recordRank=
https://www.scopus.com/authid/detail.uri?authorId=6603605682&amp;eid=2-s2.0-85062769265
mailto:joga.setiawan@ft.undip.ac.id
https://www.scopus.com/authid/detail.uri?authorId=26323577300&amp;eid=2-s2.0-85062769265
mailto:ismoyo2001@yahoo.de
https://www.scopus.com/authid/detail.uri?authorId=23568708000&amp;eid=2-s2.0-85062769265
mailto:muna_096@yahoo.com
https://www.scopus.com/authid/detail.uri?authorId=57207730513&amp;eid=2-s2.0-85062769265
mailto:indrasutantoa211@gmail.com
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85062769265&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85062769265
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-80053252487&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=15750437500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=14829563500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36801739000&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-64949097363&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25640572300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25640674500&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-79952784677&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=23975233200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=23975294800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=9237531900&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062769265&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062769265&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062769265&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
Acer
Highlight


Funding sponsor Funding number Acronym

CCR

United States Agency for International Development
See opportunitiesZ

Funding text
This paper was supported by USAID through Sustainable Higher Education Research Alliances (SHERA) Program -
Centre for Collaborative (CCR) National Center for Sustainable Transportation Technology (NCSTT). .

ISBN: 978-153869164-9 DOI: 10.1109/ICEVT.2018.8628428
Source Type: Conference Proceeding Document Type: Conference Paper
Original language: English Publisher: Institute of Electrical and Electronics Engineers Inc.
References (8) View in search results format >
All Export (@ Print X E-mail [ Saveto PDF  Create bibliography

1 Mahmoud, M., Garnett, R., Ferguson, M., Kanaroglou, P.
Electric buses: A review of alternative powertrains

(2016) Renewable and Sustainable Energy Reviews, 62, pp. 673-684. Cited 66 times.
doi: 10.1016/j.rser.2016.05.019

View at Publisher

2 Zhao, Y.E., Zhang, J.W., Guan, X.Q.
Modeling and simulation of electronic differential system for an electric vehicle with
two-motor-wheel drive

(2009) /EEE Intelligent Vehicles Symposium, Proceedings, art. no. 5164454, pp. 1209-1214. Cited 37 times.
ISBN: 978-142443504-3
doi: 10.1109/1VS.2009.5164454

View at Publisher

3 Wong, ).Y.
(2001) Theory of Ground Vehicle 3rd Edition. Cited 2737 times.
New York: John Wiley and Sons

4 Ab. Rashid, R., Setiawan, J.D., Maharun, M., Baharom, M.B.
Investigations into the effects of maximum deflection in low stiffness resilient shaft of
Semi Active Steering System

(2016) ARPN Journal of Engineering and Applied Sciences, 11 (22), pp. 13353-13358. Cited 2 times.
http://www.arpnjournals.org/jeas/research_papers/rp_2016/jeas_1116_5393.pdf

5 Rajamani, R.
(2012) Vehicle Dynamics and Control. Cited 2128 times.
Boston, M.A. Springer US


https://www.mendeley.com/research-funding/100000200/opportunities?dgcid=scopus_referral_fundingacknowledgement
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=295f4e33b5c2f406010c7f36319b522d&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85062769265%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85062769265
https://www.scopus.com/record/display.uri?eid=2-s2.0-84979953377&origin=reflist&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062769265&refeid=2-s2.0-84979953377&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.rser.2016.05.019&locationID=3&categoryID=4&eid=2-s2.0-84979953377&issn=18790690&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=992791f4399c8130e77c788743f3e368&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-70449553424&origin=reflist&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062769265&refeid=2-s2.0-70449553424&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIVS.2009.5164454&locationID=3&categoryID=4&eid=2-s2.0-70449553424&issn=&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=b23d05577ce34cbb07d8967024b5a6a9&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062769265&refeid=2-s2.0-0004179394&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85007201370&origin=reflist&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062769265&refeid=2-s2.0-85007201370&src=s&origin=reflist&refstat=core
http://www.arpnjournals.org/jeas/research_papers/rp_2016/jeas_1116_5393.pdf
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062769265&refeid=2-s2.0-33750914690&src=s&origin=reflist&refstat=dummy

6

8

Hua, Y, Jiang, H., Geng, G.
Electronic differential control of 2WD electric vehicle considering steering stability
(Open Access)

(2017) AIP Conference Proceedings, 1820, art. no. 070005. Cited 2 times.

http://scitation.aip.org/content/aip/proceeding/aipcp
ISBN: 978-073541488-4
doi: 10.1063/1.4977347

View at Publisher

Dernoncourt, F.
(2013) Introduction to Fuzzy Logic, 21.

Tahami, F., Farhangi, S., Kazemi, R.
A fuzzy logic direct yaw-moment control system for all-wheel-drive electric vehicles

(2004) Vehicle System Dynamics, 41 (3), pp. 203-221. Cited 90 times.
doi: 10.1076/vesd.41.3.203.26510

View at Publisher

@© Copyright 2019 Elsevier B.V., All rights reserved.

< Back to results | < Previous 3 of 42 Next> ~ Top of page

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters

Language

AARZBICTVERD

YRR
IR Ly

Pycckun a3bik

Customer Service

Help

Contact us

ELSEVIER

Terms and conditions »

Privacy policy »

Copyright © Elsevier B.V a. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

use of cookies.

RELX


https://www.scopus.com/record/display.uri?eid=2-s2.0-85016929232&origin=reflist&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062769265&refeid=2-s2.0-85016929232&src=s&origin=reflist&refstat=core
http://scitation.aip.org/content/aip/proceeding/aipcp
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1063%2f1.4977347&locationID=3&categoryID=4&eid=2-s2.0-85016929232&issn=15517616&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=58b3f038db780be4965a7502e44ea7c9&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-1642371407&origin=reflist&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062769265&refeid=2-s2.0-1642371407&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1076%2fvesd.41.3.203.26510&locationID=3&categoryID=4&eid=2-s2.0-1642371407&issn=00423114&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=cff6b1a8eae1b4a0985defc2f3d99e51&recordRank=
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&offset=3&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85062799323&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85069691172&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Setiawan&st2=Joga&nlo=1&nlr=20&nls=count-f&sid=e507015ee2f25c00a803b5fb5add2764&sot=anl&sdt=aut&sl=41&s=AU-ID%28%22Setiawan%2c+Joga+Dharma%22+6603605682%29&relpos=3
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

-
—
——— ,._-"‘.l .‘I

..»"*""””\“ PTANARASY A
) ST PRNERRESS

ORGANIZED BY:

FACULTY OF MECHANICAL AND
AEROSPACE ENGINEERING

ot conLe
. ) y
CHOOL OF ELECTRICAL Ile 4
ENGINEERING AND INFORMATICS S\ e
I PERGURLAN

TINGE! The Power

al Center for Sustainable
Tran spo cation Technology



7/9/2020

Keynote Speakers

ICEVT 2018

icevt.org/2018/keynote

Prof. Dr. Abdul Rashid Abdul Aziz

Institute of Transport Infrastructure, Universiti
Teknologi Petronas, Malaysia

Prof. Abdul Rashid Abdul Aziz has been with
Universiti Teknologi Petronas for the last 18 years
and has held various management positions
such as the Head of Mechanical Engineering
Department and the Director of Green Technology.

@ (https://www.utp.edu.my/Research/Pages/Institute-of-

Transport-Infrastructure.aspx)

1712


https://www.utp.edu.my/Research/Pages/Institute-of-Transport-Infrastructure.aspx
Acer
Highlight

Windows8
Highlight

Windows8
Highlight


7/9/2020

icevt.org/2018/keynote

ICEVT 2018

Asc. Prof. Dr. Eng. Muhammad Aziz, M.Eng.

Institute of Innovative Research, Tokyo Institute of
Technology, Japan

Asc. Prof. Muhammad Aziz is currently a
professor at Institute of Innovative Research,
Tokyo Institute of Technology, Japan. He is
currently enrolled as the lecturer at Tokyo
University of Agriculture and Technology. He is
previously served as the planner and mechanical
designer ar Seiko Epson Corp.

@ (http://aes.ssr.titech.ac.jp/aziz))

2/12


http://aes.ssr.titech.ac.jp/aziz/
Windows8
Highlight

Windows8
Highlight


7/9/2020 ICEVT 2018

Ir. Sigit Puji Santosa, MSME, Sc.D, IPU

National Center for Sustainable Transportation
Technology, Indonesia

Dr. Santosa is the Director of the National Center
for Sustainable Transportation Technology, he
also currently serves as a lecturer in Faculty of
Mechanical and Aerospace Engineering, Institut
Teknologi Bandung. He obtained his master and
doctoral degree from Massachusetts Institute of

Technology in Mechanical Engineering.

€

(http://ncstt.itb.ac.id/personnel/detail/5/Sigit+Puji+Santosa.ncstt)

icevt.org/2018/keynote 3/12


http://ncstt.itb.ac.id/personnel/detail/5/Sigit+Puji+Santosa.ncstt
Windows8
Highlight

Windows8
Highlight


7/9/2020 ICEVT 2018

Dr. Eng. Agus Purwanto, S.T., M.T.

Department of Chemical Engineering, University
of Sebelas Maret, Indonesia

Dr. Eng. Agus Purwanto currently serves as a
lecturer in Chemical Engineering Department,
University of Sebelas Maret, Indonesia and as a
Principal Investigator in RESS Battery
Characterization and Technology Development
research cluster at National Center for
Sustainable Transportation Technology.

@ (https://eis.uns.ac.id/simpeg/cari-staf/view?id=1628)

icevt.org/2018/keynote 4/12


https://eis.uns.ac.id/simpeg/cari-staf/view?id=1628
Windows8
Highlight

Windows8
Highlight


7/9/2020 ICEVT 2018

Herutama Trikoranto, Ph.D.

Senior Vice President of Research and Technology
Center, PT. Pertamina (Persero)

Herutama Trikoranto have been serving as senior
vice president of research and technology center
at PT. Pertamina (Persero) since April 2017.
Previously, he served as a Development Director,
Vice President of Exploitation, and General
Manager of Pertamina EP. He pursued his Ph.D.
degree at Texas A6M University in Petroleum
Engineering.

@ (https://www.linkedin.com/in/herutama-trikoranto-

18b1bb45))

icevt.org/2018/keynote 5/12


https://www.linkedin.com/in/herutama-trikoranto-18b1bb45/
Windows8
Highlight

Windows8
Highlight


7/9/2020

icevt.org/2018/keynote

ICEVT 2018

Dr. Hubert Friedl

Senior Product Manager, Gasoline Engine Power
System, AVL Austria

Hubert Friedl has been dedicated to AVL Austria
as a senior product manager in gasoline engine
power system. He focuses on improving
automobile fuel efficiency and substantial
reduction of pollutant emission. Extensive
progress can be made by consequent utilization
of advanced powertrain technology features
combined with modern development methods

and instrumentation.

@ (https://www.avl.com/-/electrification-solution-for-tractors)

6/12


https://www.avl.com/-/electrification-solution-for-tractors
Windows8
Highlight

Windows8
Highlight


7/9/2020

ORGANIZED BY

icevt.org/2018/keynote

ICEVT 2018

4 &

Yui Hastoro Sapardyanto

Director, PT. Toyota Motor Manufacturing
Indonesia

Joined TMMIN since 1989 and has been a
Director since 2011, he has held various essential
positions throughout his career, among others,
Director of Technical (Purchasing, Engineering,
Quality Assurance); Information System &
Technology; Corporate Affairs (2011-2014); and
now he is the Director of Technical and Project
Planning & Management.

«

(http://www.toyotaindonesiamanufacturing.co.id/corporate/executive-

board)

712


http://www.toyotaindonesiamanufacturing.co.id/corporate/executive-board
Windows8
Highlight

Windows8
Highlight


7/9/2020 ICEVT 2018

Organizing Committee

(http://ncstt.itb.a
Dr. Agus Purwadi

(http://ncstt.itb.ac.id/personnel,
Chairman

&

(http://ncstt.itb.ac.id/personnel/detail/21/Agus+Purwadi.ncstt)

(http://ncstt.itb.a
Dr. Wahyudi Sutopo

(http://ncstt.itb.ac.id/personnel,
Vice Chairman

2y
(http://ncstt.itb.ac.id/personnel/detail/49/Wahyudi+Sutopo.ncstt)
Dr. Bentang A Budiman

(http://ncstt.itb.ac.id/personnel/detail/2/Bentang+Arief+Budiman.ncstt)
Institut Teknologi Bandung

ﬂ Dr. Poetro L Sambegoro
- (http://ncstt.itb.ac.id/personnel/detail/13/Poetro+Lebdo+Sambegoro.ncstt)
DS Institut Teknologi Bandung

Dr. Tri Desmana R

(http://ncstt.itb.ac.id/personnel/detail/55/Tri+Desmana+Rachmilda.ncstt)
Institut Teknologi Bandung

icevt.org/2018/committee

1/9


http://ncstt.itb.ac.id/personnel/detail/21/Agus+Purwadi.ncstt
http://ncstt.itb.ac.id/personnel/detail/21/Agus+Purwadi.ncstt
http://ncstt.itb.ac.id/personnel/detail/21/Agus+Purwadi.ncstt
http://ncstt.itb.ac.id/personnel/detail/49/Wahyudi+Sutopo.ncstt
http://ncstt.itb.ac.id/personnel/detail/49/Wahyudi+Sutopo.ncstt
http://ncstt.itb.ac.id/personnel/detail/49/Wahyudi+Sutopo.ncstt
http://ncstt.itb.ac.id/personnel/detail/2/Bentang+Arief+Budiman.ncstt
http://ncstt.itb.ac.id/personnel/detail/13/Poetro+Lebdo+Sambegoro.ncstt
http://ncstt.itb.ac.id/personnel/detail/55/Tri+Desmana+Rachmilda.ncstt
Acer
Highlight


7/9/2020

ICEVT 2018

Dr. Arwindra Rizgiawan

(http://ncstt.itb.ac.id/personnel/detail/S7/Arwindra+Rizgiawan.ncstt)
Institut Teknologi Bandung

Dr. Reza Darmakusuma
Institut Teknologi Bandung

Fakhrina Fahma, S.TP., M.T.

(http://ncstt.itb.ac.id/personnel/detail/58/Fakhrina+Fahma.ncstt)
Universitas Sebelas Maret

Gita Sulistia, MBA (http://ncstt.itb.ac.id/personnel.ncstt)
Institut Teknologi Bandung

Muhammad Farda, M.Sc.

(http://ncstt.itb.ac.id/personnel/detail/65/Muhammad+Farda.ncstt)
Institut Teknologi Bandung

Dita Novizayanti, S.Si. (http://ncstt.itb.ac.id/personnel.ncstt)
Institut Teknologi Bandung

Yosa Esvianda, M.M. (http://ncstt.itb.ac.id/personnel.ncstt)
Institut Teknologi Bandung

Inggih Wigati
Universitas Sebelas Maret

Advisory Board

Prof. M Nizam, Ph.D.

(http://ncstt.itb.ac.id/personnel/detail/37/Muhammad+Nizam.ncstt)
Universitas Sebelas Maret

icevt.org/2018/committee

2/9


http://ncstt.itb.ac.id/personnel/detail/57/Arwindra+Rizqiawan.ncstt
http://ncstt.itb.ac.id/personnel/detail/58/Fakhrina+Fahma.ncstt
http://ncstt.itb.ac.id/personnel.ncstt
http://ncstt.itb.ac.id/personnel/detail/65/Muhammad+Farda.ncstt
http://ncstt.itb.ac.id/personnel.ncstt
http://ncstt.itb.ac.id/personnel.ncstt
http://ncstt.itb.ac.id/personnel/detail/37/Muhammad+Nizam.ncstt

7/9/2020

ICEVT 2018

Prof. Yanuarsyah Haroen

(http://ncstt.itb.ac.id/personnel/detail/4/Yanuarsyah+Haroen.ncstt)
Institut Teknologi Bandung

Prof. Muhammad Aziz
Tokyo Institute of Technology

Prof. Andi Isra M

(http://ncstt.itb.ac.id/personnel/detail/6/Andi+Isra+Mahyuddin.ncstt)
Institut Teknologi Bandung

Prof. Ichsan Setyaputra

(http://ncstt.itb.ac.id/personnel/detail/23/Ichsan+Setyaputra.ncstt)
Institut Teknologi Bandung

Prof. Yatna Yuwana

(http://ncstt.itb.ac.id/personnel/detail/24/Yatna+Yuwana+Martawirya.ncstt)
Institut Teknologi Bandung

Prof. Yul Y Nazaruddin

(http://ncstt.itb.ac.id/personnel/detail/35/Yul+Y.+Nazaruddin.ncstt)
Institut Teknologi Bandung

Prof. Muljo Widodo K

(http://ncstt.itb.ac.id/personnel/detail/52/Muljo+Widodo+Kartidjo.ncstt)
Institut Teknologi Bandung

Prof. Tatacipta Dirgantara

(http://ncstt.itb.ac.id/personnel/detail/54/Tatacipta+Dirgantara.ncstt)
Institut Teknologi Bandung

Prof. Mardjono S

(http://ncstt.itb.ac.id/personnel/detail/88/Mardjono+Siswosuwarno.ncstt)
Institut Teknologi Bandung

Prof. Iswandi Imran

(http://ncstt.itb.ac.id/personnel/detail/62/Iswandi+Imran.ncstt)
Institut Teknologi Bandung

icevt.org/2018/committee 3/9


http://ncstt.itb.ac.id/personnel/detail/4/Yanuarsyah+Haroen.ncstt
http://ncstt.itb.ac.id/personnel/detail/6/Andi+Isra+Mahyuddin.ncstt
http://ncstt.itb.ac.id/personnel/detail/23/Ichsan+Setyaputra.ncstt
http://ncstt.itb.ac.id/personnel/detail/24/Yatna+Yuwana+Martawirya.ncstt
http://ncstt.itb.ac.id/personnel/detail/35/Yul+Y.+Nazaruddin.ncstt
http://ncstt.itb.ac.id/personnel/detail/52/Muljo+Widodo+Kartidjo.ncstt
http://ncstt.itb.ac.id/personnel/detail/54/Tatacipta+Dirgantara.ncstt
http://ncstt.itb.ac.id/personnel/detail/88/Mardjono+Siswosuwarno.ncstt
http://ncstt.itb.ac.id/personnel/detail/62/Iswandi+Imran.ncstt

7/9/2020

ICEVT 2018

Prof. Masyhur Irsyam

(http://ncstt.itb.ac.id/personnel/detail/63/Masyhur+Irsyam.ncstt)
Institut Teknologi Bandung

Prof. Ade Sjafruddin

(http://ncstt.itb.ac.id/personnel/detail/98/Ade+Sjafruddin.ncstt)
Institut Teknologi Bandung

Prof. Sudarso Kaderi

(http://ncstt.itb.ac.id/personnel/detail/82/Sudarso+Kaderi+Wiryono.ncstt)

Institut Teknologi Bandung

Sigit Puji Santosa, Sc.D.

(http://ncstt.itb.ac.id/personnel/detail/5/Sigit+Puji+Santosa.ncstt)
Institut Teknologi Bandung

Dr. Hilwadi Hindersah

(http://ncstt.itb.ac.id/personnel/detail/39/Hilwadi+Hindersah.ncstt)
Institut Teknologi Bandung

Dr. Puguh B Prakoso

(http://ncstt.itb.ac.id/personnel/detail/61/Puguh+Budi+Prakoso.ncstt)
Universitas Lambung Mangkurat

Sulistyo, Ph.D. (http://ncstt.itb.ac.id/personnel/detail/38/Sulistyo.ncstt)
Universitas Diponegoro

Dr. Muhammad Muntaha

(http://ncstt.itb.ac.id/personnel/detail/86/Mohammad+Muntaha.ncstt)
Institut Teknologi Kalimantan

Dr. Joni Arliansyah

(http://ncstt.itb.ac.id/personnel/detail/60/Joni+Arliansyah.ncstt)
Universitas Sriwijaya

Semuel Y.R. Rompis, Ph.D.

(http://ncstt.itb.ac.id/personnel/detail/73/Semuel+Y.R.+Rompis.ncstt)
Universitas Sam Ratulangi

icevt.org/2018/committee

4/9


http://ncstt.itb.ac.id/personnel/detail/63/Masyhur+Irsyam.ncstt
http://ncstt.itb.ac.id/personnel/detail/98/Ade+Sjafruddin.ncstt
http://ncstt.itb.ac.id/personnel/detail/82/Sudarso+Kaderi+Wiryono.ncstt
http://ncstt.itb.ac.id/personnel/detail/5/Sigit+Puji+Santosa.ncstt
http://ncstt.itb.ac.id/personnel/detail/39/Hilwadi+Hindersah.ncstt
http://ncstt.itb.ac.id/personnel/detail/61/Puguh+Budi+Prakoso.ncstt
http://ncstt.itb.ac.id/personnel/detail/38/Sulistyo.ncstt
http://ncstt.itb.ac.id/personnel/detail/86/Mohammad+Muntaha.ncstt
http://ncstt.itb.ac.id/personnel/detail/60/Joni+Arliansyah.ncstt
http://ncstt.itb.ac.id/personnel/detail/73/Semuel+Y.R.+Rompis.ncstt

5" International Conference on Electric Vehicular Technology 2018 (ICEVT)

(& |

Surakarta, October 30-31, 2018

TABLE OF CONTENTS

INVITED PAPERS

Submission-1D: 40  Range Extender Technology for Electric Vehicles

Submission-1D:

48

Implementation of Electric Vehicle and Grid Integration

PARALLEL SESSION 1-MEETING ROOM 9

Submission-1D:

Submission-1D:

Submission-1D:

Submission-1D:

Submission-1D:

3

4
26

21

41

Robust Optimal Control for Train Operation of 2 Car AGT (Automated Guide-way
Transit) in Automatic People Movers System

Optimal Control for Self-Steering of a Truck System

Experimental Modeling of a Quadrotor UAV Using an Indoor Local Positioning
System

Development of Static and Dynamic Online Measurement System for Ground
Vehicles

Modeling and Analysis of Lateral Control System on Electronic Differential for 2-
Independent-Wheel Drive Electric Urban Bus

PARALLEL SESSION 1-MEETING ROOM 10

Submission-ID:

Submission-I1D:

Submission-1D:

Submission-1D:

Submission-1D:

51

19

20

23

24

Design and Optimization of Solar, Wind, and Distributed Energy Resource (DER)
Hybrid Power Plant for Electric Vehicle (EV) Charging Station in Rural Area

Preliminary Study of Graphite Rod Pre-treatment in H,0,/H,SO, Mixture Solution on
the Synthesized Graphene by Electrochemical Exfoliation Method

Enhancing the Electrical Conductivity of Graphene Oxide Reduced by L-Ascorbic
Acid via Microwave-Assisted Method

Synthesis And Characterization Of LiNiggC0q 15Alp.05s0, Cathode Material Via Co-
Precipitation Method With Green Chelating Agents

Comparative Study of NCA Cathode Material Synthesis Methods towards Their
Structure Characteristics

PARALLEL SESSION 2-MEETING ROOM 9

Submission-1D:

Submission-1D:

Submission-ID:

Submission-ID:

Submission-I1D:

Submission-1D:

Submission-1D:

42
43

44
47

46

56

39

Nonlinear Stability Analysis of Vehicle Side-Slip Dynamics using SOS Programming

Implementation IBEV Model and Its Speed Control Applications in Molina ITB for
Energy Efficiency

Port Container Truck Localization Using Sensor Fusion Technique

Application Of Wavelet Transformation Symlet Type And Coiflet Type For Partial
Discharge Signals Denoising

Optimal Placement of Unified Power Flow Controllers (UPFC) for Losses Reduction
and Improve Voltage Stability Based on Sensitivity Analysis in 500 kV Java-Bali
Electrical Power System

Study of Supercapacitor Utilization on Regenerative Braking System: Design and
Simulation

Comparison of PID Controller Tuning Methods for Multi PMSM Angular Speed
Synchronization

14

21
25

31

36

41

46

49

53

57

62
68

72
78

83

88

95


Acer
Highlight

Acer
Highlight

Windows8
Highlight


5" International Conference on Electric Vehicular Technology 2018 (ICEVT)

(& |

Surakarta, October 30-31, 2018

PARALLEL SESSION 2-MEETING ROOM 10

Submission-1D:

Submission-1D:

Submission-I1D:

Submission-ID:

Submission-I1D:

Submission-1D:

Submission-1D:

12

50

10

52
57

53
59

Charging Quality of 100 Amper-hours Battery Using a Silicon Photovoltaic at
Different Altitude in Semarang Region

Real-Time Comparison of Electromechanical and Thyristor-Switched Capacitor Banks
for Improving Power Factor in Lead-Acid Battery Manufacturing Industry

Goal Programming Model for Capital Budgeting Investment of Lithium Accumulator
Production Unit for Motorcycle

Model-Based Simulation for Hybrid Fuel Cell/Battery/Ultracapacitor Electric Vehicle

Development of Engine Power Capacity Calculation Method for Range Extender and
Case Study in Medium-Size Electric Bus

Dimensional and parametric study on thermal behaviour of Li-ion Batteries

A Stability Improvement of Rechargeable Zn-air Batteries by Introducing Thiourea
and Polyethylenimine as Electrolyte Additives

PARALLEL SESSION 3-MEETING ROOM 9

Submission-1D:
Submission-1D:

Submission-1D:

Submission-1D:

Submission-ID:

14
32
34

11

45

Parametric Design in Single Disk Axial Eddy Current Brake
Detection of Moving Vehicle using Adaptive Threshold Algorithm in Varied Lighting

The Concept of Sandwich Panel Structures for Battery Protections in Electric Vehicles
Subjected to Ground Impact

Goldsmith's Commercialization Model for Feasibility Study of Technology Lithium
Battery Pack Drone

A Review of Electric Vehicles Charging Standard Development: Study Case in
Indonesia

PARALLEL SESSION 4-MEETING ROOM 9

Submission-I1D:
Submission-I1D:

Submission-1D:

Submission-1D:

Submission-1D:

Submission-1D:

8
38
13

35
37

27

Design Study in Single Disk Axial Eddy Current Brake
Composite Based Lightweight Structure Design for Crash and Safety Application

Development of Low-Cost Autonomous Emergency Braking System (AEBS) for an
Electric Car

Li-ion NCA Battery Safety Assessment for Electric Vehicle Applications

Study and Design High-Frequency Resonant Inductive Power Transfer for Application
of Wireless Charging Electric Vehicles

Fabrication and Electrochemical Performance of LiFePO4/C as Cathode Material for
Lithium lon Battery

PARALLEL SESSION 4-MEETING ROOM 10

Submission-1D:

Submission-I1D:

Submission-I1D:

Submission-1D:

54

6

29

49

Modification of Circular Radius, Arm Patch Line Width and Power Supply Line of
UWB Double Layer Printed Antenna for Partial Discharge Detection

Comparative Study of PWM Method for Optimal Energy Control of Railway Traction
Motor

A Study of a Three Phase Induction Motor Performances Controlled by Indirect
Vector and Predictive Torque Control

On the Design of Electric Power Steering Control Unit

100

103

107

112
116

123
128

132
136
142

147

152

158
161
167

172
179

188

193

199

204

210


Windows8
Highlight


2018 5th International Conference on Electric Vehicular Technology (ICEVT)
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Modeling and Analysis of Lateral Control System on
Electronic Differential for 2-Independent-Wheel
Drive Electric Urban Bus

Joga Dharma Setiawan
Mechanical Engineering
Diponegoro University
Semarang, Indonesia
joga.setiawan@ft.undip.ac.id

Munadi
Mechanical Engineering
Diponegoro University
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Abstract— To optimize the propulsion performance and to
reduce the mass of electric vehicles, an electronic differential
subsystem might be preferred since the transmission shaft is
removed and the motor is directly connected to wheels. In this
research, two motors are used to move 2-Independent-Wheel-Drive
of an electric urban bus. In the connection between the two motors,
the control system is required to align the performance of both
motors to keep the bus stable. This study used the fuzzy logic
control in Matlab/Simulink to drive the dynamics of the vehicle
modeled in TruckSim. Through calculation, it was found that the
maximum lateral speed of the vehicle had the characteristic speed
of 150.36 km/h, with wheel angle conditions and slip angle that
occurs are 10 deg and 5 deg. However, the speed at which the
simulation is used is the maximum speed of the bus with a full
charge of 70 km/h. After the simulation, the difference between the
yaw rate is ideal, and the actual yaw rate was compared with the
yaw rate range derived from the calculation. In the fuzzy logic
control, the difference must be less than the yaw rate range.
Simulation results showed that the control system was able to align
the 2-independent motors by considering the yaw rate; thus the
method can improve the dynamic stability of the bus.

Keywords—electric bus, electronic differential, fuzzy logic
control, yaw rate control

L

Electric buses have the characteristics of zero emission and
good economy [1]. Besides, the use of electric buses as public
transportation has already widespread in the community, but the
safety of the vehicles is one of the problems at this moment. One
of the causes of accidents is the incapability of the vehicle when
maneuvering. Therefore, the controlled powertrain system of
the bus is developed. In this paper, a powertrain model which is
used is 2-Independent-Wheel-Drive (IWD), which the bus has
two motors on its powertrain.

INTRODUCTION
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To control two separate motors working on the bus require
an electronic differential. The electronic differential has a role
in regulating the voltage applied to the motor according to the
given control system.

In the electronic differential, there is a fuzzy logic system
that accepts parameters measured through sensors as motor
speed, longitudinal speed of the bus, and steering angle.
Through the designed control system, the system can determine
the required torque as an output of both motors to reach stable
conditions.

The using of the electronic differential is more profitable
than gear differential because it is lighter and has a fast
response. The transmission of the gear on the differential gear
makes the time generated in the response become slower. So
does the weight, on the differential gear, there is a heavy
gearbox that causes its weight exceeds the -electronic
differential [2].

The main purpose of the electronic differential is to respond
to the motor to stabilize the bus during maneuvering. To
maintain the stability of the bus, the control in the lateral
direction is built. The function of the lateral control system on
the bus aims to regulate the torque of the motor in the bus so
that the bus could maintain its position of the bus against the
load or lateral force applied to the wheel.

Because the existence of two motors that are independent,
there is a moment where the torque of both motors do not match
with their positions and conditions while the bus maneuvers. To
provide an appropriate torque in the maneuvering conditions,
the control system on the bus is needed. By controlling the
moment that occurs on the bus, the yaw rate of the bus is
controlled. Therefore one of the observed parameters from bus
condition to make stable in maneuvering is the yaw rate of the
bus.
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Abstract — The demand for improved fuel economy and the
request for Zero Emission within cities require complex
powertrains with an increasing level of electrification already in
a short-termed timeframe until 2025. According to general
expectations the demand for Hybrid powertrains will increase
significantly within a broad range of implementation through all
vehicle classes as well as on battery electric vehicles (BEV)
mainly for use in urban areas.

For a broad acceptance of battery electric vehicles, the
trade-off between all electric range and battery cost respectively
weight represents the most important challenge. The all electric
range obtained under real world conditions most often deviates
significantly from the nominal value which is measured under
idealized conditions. Under extreme conditions — slow traffic
and demanding requirements for cabin heating or cooling — the
electrical range might become less a question of spatial distance
but even more of total operation time.

As long as no sufficient charging infrastructure is available,
measures for BEV have to applied to avoid “Range Anxiety” of
the user. This may be additional battery capacity, which is
increasing cost and weight proportionally to requested range.
Alternatively, a so-called Range Extender (RE) with internal
combustion engine (ICE) may be integrated, of course also
increasing cost and weight, but independent from requested
driving range.

In the last years AVL has developed several solutions for
electrification of the powertrain as well as Range Extenders for
battery electric vehicles. The different solutions cover REXs
with Rotary engine, 2- and single cylinder engines derived from
motorcycle applications. In the present paper the different
solutions are described and the priorities for application as well
as practical use are explained.

Keywords — Battery electric vehicle, range extender, serial
hybrid, internal combustion engine

L INTRODUCTION

In the next years electrification will have a major impact
on the powertrain of passenger cars. The application spectrum
will range from simple start/stop systems over various kinds
of hybrids up to the pure electric vehicle (EV). Although
market shares for battery electric vehicle are still growing
slowly, but hybrid technology definitely will come on really
large scale, in all vehicle segments and all around the world,
Fig. 1.
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Fig. 1. Global production of passenger cars differentiated by propulsion
technology [1]

For the pure battery electric vehicle, a severe trade-off has
to be overcome, which is the conflict between requested
mileage and battery weight on the other hand. Current electric
vehicles usually have much wider nominal driving range
compared to the real life average driving distance which
usually is much shorter (e.g. in Germany 70-80% is below 50
km per trip). This means that for daily use additional battery
weight is carried around in the vehicle without being used.
Besides battery cost, the portion of battery capacity not
utilized also is reducing efficiency of the complete vehicle.
Apart from purely efficiency standpoint it has to be considered
that BEV-batteries have to have a certain over-capacity to
avoid the so-called “range anxiety” of the car users who want
to complete their driving mission without any unexpected
recharging.

A very simple and clever solution to overcome this
conflict is the Range Extender by means of internal
combustion engine. The most effective technical solution for
such a Range Extender is largely determined by the ratio
between pure battery operation and vehicle operation
supported by an internal combustion engine. With primarily
battery driven vehicles, the priorities for the RE combustion
engine have to be set completely different compared to the
conventional powertrain: NVH, package and weight are the
most important items whereas the efficiency of the ICE is less
important due to the low share of ICE operation. Hence, even
ICE concepts, which are not optimal for pure ICE driven
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Abstract — Safety is the primary concern in developing
Electric Vehicles (EVs). Recent accidents on electric vehicles
involving thermal runaway event have set drawbacks in EVs
deployment around the world. Battery thermal management
needs to be considered carefully during the design process. This
work uses an integrated model of Li-ion batteries starting from
the electrochemical process in the electrodes. The model is used
to analyze the effect of both dimensions and materials on
thermal behavior of Li-ion batteries. The results demonstrate
that different designs are prone to suffer from the distinct risk
of thermal runaway event. The results are expected to be a
guideline to design batteries for EVs.

Keywords—Electric Vehicles, Battery, Lithium, Thermal

runaway

I. INTRODUCTION

Climate change and global warming are the challenges of
this generation [1], [2]. These challenges threat the existence
of our species. This generation will have to come up with a
solution to this threat to ensure the survival of our species.
While anyone with a good common sense agrees that EV is
one of the solutions to climate change and global warming,
not everyone is convinced to purchase or even use it yet.
Among the primary reasons are cost, practicality, and safety.

EV is still expensive relative to the Internal Combustion
Engine (ICE) based vehicle [3]. The high cost is primarily due
to the battery. The practicality is also a big issue. The battery
storage capacity is still limited ranging from 33-100 kWh,
depending on the manufacturers and the price. Although these
numbers still need to be increased, these capacities are already
translated to a good travel range, 180-530 km. However, the
scarcity of the charging station and the long charging time still
does not offset the advantage of using the ICE based vehicle.

In addition to those challenges, safety is another primary
concern[4]. One would never consider using a vehicle which
is not proven to be safe. Recent accidents involving EVs have
set drawbacks in the expansion of EV deployment[5]. This is
an issue as we try to expand EVs exposure to larger market as
one of answers for climate change and global warming.
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The vehicle safety is commonly related to the prevention
from a crash and the crashworthiness[6], [7]. The prevention
is satisfied by designing a vehicle with excellent
maneuverability, different sensors to prevent the crash, and
semi/full autonomous control correction. The crashworthiness
is designed to avoid harm to the passengers when a crash
happens. This task is satisfied by designing a strong structure
yet light and easy to manufacture[8]. The vehicle design also
includes a safety belt and airbag simulation during crash to
minimize harm to the passengers.

Fire hazard is also a safety risk that needs to be eliminated
in designing vehicles. Fire hazard is usually caused due to the
batteries or gasoline as both serves as the energy storage in the
vehicles. Different than ICE based vehicles which need to
prevent fire hazard from the gas tank, EVs designers focus the
effort to eliminate fire hazard from the batteries.

Fire hazard from batteries is due to a thermal runaway
event[9]. The thermal runaway event is a spontaneous event
in which the temperature of the batteries increases rapidly
until it reaches the ignition temperature point of the electrodes.
Short-circuited electrodes or high temperatures could cause
the thermal runaway event. When the positive and negative
electrodes are short-circuited, there is no resistance between
them. This will cause large electric current flow through
contact. The large current flow will generate heat at a very
small location. This will increase the temperature rapidly until
it reaches the ignition temperature. This phenomenon is called
the thermal runaway event.

II. MODELLING AND SIMULATION

A battery model is created in this work. The model is
simulated by integrating the electrochemical and heat transfer
phenomena. [10]-[12]

A. Electrochemistry

A Newman Pseudo-2D model is used to study the
discharge process of a Li-ion battery. This model is the most
compressive model. However, it requires more complex
parameter input and is considered as a computationally
expensive compared to two others models available in
ANSYS software [13].
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