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Welcoming Message from the General Co-Chairs

We are very honored to invite you to Gothenburg, Sweden, for the 24th International Conference on Electrical
Machines.

The International Conference on Electrical Machines (ICEM) has established itself as an influential and
recognized International event, being the only major international conference entirely devoted to electrical
machines. Started in London in 1974, ICEM is now established as a regular event. Very successful recent
editions were held in Helsinki (Finland) in 2000, Bruges (Belgium) in 2002, Cracow (Poland) in 2004, Chania
(Greece) in 2006, Vilamoura (Portugal) in 2008, Roma (Italy) in 2010, Marseille (France) in 2012, Berlin
(Germany) in 2014, Lausanne (Switzerland) in 2016, and Alexandroupoli (Greece) in 2018.

The ICEM 2020 conference is hosted by Chalmers University of Technology in Sweden. Chalmers has a long
tradition in the research area of electrical machines.

Gothenburg is located on the Swedish west coast, with direct connections to most major cities in Europe. This
400-year-old harbor city blends a distinct charm with the pulse of a modern urban lifestyle. You easily get
around on foot or by tram and will find numerous restaurants and cafés, flourishing gardens, historic sites,
museums and music. A 30-minute ride from downtown brings you to a ferry to explore the tranquil
archipelago. Late summer is beautiful to visit. Long hours of daylight and moderate temperatures ensure a
pleasant stay.

Due to the COVID-19, this ICEM will be held as a virtual conference with all presentations on-line. The
decision is made based on our priority on health and safety of our participants.

We will do our best to ensure the quality of the conference and exchange of academic knowledges. The
virtual experiences will give us opportunities to virtually visit all sessions and watch the video materials at
your convenience.

We would like to express our sincere thanks to all of you participating in ICEM 2020. It is especially meaningful
and grateful that we have successfully managed to prepare this year’s event as the first ever virtual conference
under the Covid19 outbreak devastating the world. Thank you again for your interest in and contribution to
ICEM2020!

Welcome and look forward to your active engagement and intellectual stimulation through the event!

General Co-chair: Yujing Liu
Chalmers University of Technology, Sweden

General Co-Chair: Gérard-André Capolino
University of Picardie “Jules Verne”, Amiens, France
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Message from the Technical Program Committee

The 24% event of ICEM is a major activity of the worldwide engineering community working in the field of
electrical machines and their applications. It is therefore a great honor and a pleasure for us to be in charge of
the technical program of ICEM 2020. This is the eighth event following Chania in 2006, Vilamoura in 2008,
Roma in 2010, Marseille in 2012, Berlin in 2014, Lausanne 2016 and Alexandroupoli in 2018 since ICEM has
decided a new shape of the organization to ICEM authors with the technical co-sponsorship of IEEE. On this
account all participating authors have been required to submit a full provisional version of each of their paper
for both regular tracks and special sessions.

For the 2020 event, the Organizing Committee has proposed to participants:

e 8tutorials

e 6 tracks for regular papers

e 14 special sessions on “hot” topics
e 1 studentforum

In total 508 papers have been submitted and 391 papers are included the final program. More than one
thousand authors from countries all around the world contribute to the conference. There are more than 1700
reviews conducted and at least 3 reviews for each paper. In the technical program, the papers have been
classified in oral sessions and poster sessions as the tradition.

The Technical Program represents fully integrated efforts of many people including authors, reviewers, track
co-chairs, special session organizers, and local committee members. We believe that the state-of-the-art
progress on electrical machines is well represented across both technical tracks and special sessions.

Welcome to ICEM 2020!

Aldo Boglietti, Jose Alfonso Antonino-Daviu, Luca Zarri, Sonja Lundmark

ICEM 2020 Technical Program Co-Chairs
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Akira Chiba, Japan Sami Hlioui, France
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Andreas Krings, Germany Marco Cossale, Switzerland
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Eric Armando, Italy Marko Hinkkanen, Finland
Gianmario Pellegrino, Italy Shafiq Odhano, UK

Diagnostic and Condition monitoring:

Thomas Wolbank, Austria Lucia Frosini, Italy
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SPECIAL SESSIONS (Co-Chairs)

SS1. Electrical Machines for Renewables:
Chiara Boccaletti Cristina Moscatiello

$S2. High Efficiency Electrical Machines: Innovative Materials, Design, Measurement and Manufacturing
Techniques
Antonios Kladas Masato Enokizono

$S3. High-Speed Electrical Machines:
Lassi Aarniovuori Shaopeng Wu

S$54. Innovative Magnetic Materials for Electromagnetic Devices:
Luca Ferraris Carole Henaux

SS5. Large synchronous generators:
Arne Nysveen Urban Lundin

5$S6. Motor and Generator Windings — Design, Performance and Manufacturing:
Fernando Ferreira Marco Villani

SS7. Multiphase Machines Design and Control:
Dieter Gerling Wei Xie

5S8. Novel Flux Modulation Machines and Controls:
Dawei Li Yuting Gao

$S9. Software-Based Design of e-Machines: Present and Perspectives:
Paolo Pescetto Andrea Credo

$510. Advances in Electrical Machines and Drives for Green Maritime Applications:
John Prousalidis Jean-Frederic Charpentier

S$S511. Thermal Analysis of Electrical Machines Operating Under Harsh Conditions:
Antonio Marques Cardoso Amel Adouni

S$S12. Topology, Modelling, Control, and Reliable Operation of Energy Conversion Systems Based on Multi-Port
Electrical Machines:
Yi Liu Dao Zhou

5513. Application of Electrical Machine in Modern Electric Vehicles:
Damijan Miljavec Giuseppe Fabri

S$S14. Electrical Machines Fault Diagnosis During Transient Operation:
Konstantinos Gyftakis Jose Antonino-Daviu
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General Information

Conference Venue & Virtual Conference

The original venue of the conference is the Swedish Exhibition & Congress Centre in Gothenburg, Sweden. Due
to COVID-19, the conference is moved on-line with cloud-based conference arrangement. The conference
materials can be accessed on the conference website and via links to the cloud-based database.

Tutorials

All of the 8 tutorials will be presented on Sunday, 23" of August 2020, in three parallel sessions. Each tutorial
will be organized as a Zoom webinar (no installation required for audience) with a presentation for 120 minutes
and questions and answers for 30 minutes. The presenters will present their PPTs on-line in real-time.
Participation to the tutorials, view the recorded replay, and downloading PDFs are free of charge for all the
attendees registered in ICEM 2020 (student or regular). Audience can ask questions by typing questions in the
Q&A or chat window. Chairmen or hosts should read all of the questions from the audience. If the questions are
too many, chairmen or hosts can select among them. The presenters should answer the questions in text or
orally to the audience.

Oral & Poster Paper Presentations

In ICEM 2020 Proceedings, there is no difference between oral-and poster presentations. All papers are treated
in the same way and potentially available in the IEEE Xplore after the conference if they are properly presented.
The papers in poster sessions should be presented in the same way as the oral sessions. No one-page posters
are required.

The paper presentation will be managed on-line but not in real-time. They are pre-recorded by the presenters
themselves and uploaded to the conference program. Registered participants can watch presentation video
through the link in the final program. Audience can post questions in the Q&A file linked to the presentation.
Authors should write answers to all the questions during the conference period (24-26 August). Quality of the
answers will be one of the factors for the event awards including the Best Papers, the Best Posters and the Best
Student Forum Posters. An unqualified video presentation of a paper will be considered as no presentation.
Unpresented papers will not be included in the IEEE Xplore database.

The PDF copies of all papers can be viewed and downloaded. Before the papers transferred to IEEEXplore, there
will be one-week timeslot for authors to re-upload the final version after the conference.

Student Forum

The students in the Student Forum should present themselves and their work in videos. CVs and videos are
linked in the final program. Three best presentations will receive the ICEM “Jorma Luomi Student Forum Award”
during the closing ceremony.

Awards
In total 5 awards will be announced during the closing ceremony.

Opening Ceremony, Keynote Speeches, and Closing Ceremony
All the speeches on the Opening Ceremony, Keynotes, and the Closing Ceremony will be pre-recorded and
accessible in time.

Conference Secretariat
Sweden Meetx,
icem2020@meetx.se
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Conference Schedule

23" August 2020: Tutorial sessions (Live)

Morning session, 9:00-11:30 European Central Time (CEST Central European Summer Time)
Tutorial-1: Development Technology of High Efficiency and High Power Density for High-Speed Motor
Tutorial-2: Advanced Testing of Inverter-fed Drives

Tutorial-3: A Flux-oriented-based Analysis of Three-phase Induction Machine (pre-recorded)

Lunch session, 12:00-14:30 European Central Time (CEST)

Tutorial-4: Multiphysics Optimization and Prototyping of Innovative Synchronous Reluctance Motors
Tutorial-5: Optimised Electrical Machine Designs for E-mobility Applications

Tutorial-6: Magnetic Noise & Vibrations in EV HEV Electric Motors (e-NVH)

Afternoon session, 15:00-17:30 European Central Time (CEST)
Tutorial-7: Experimental Loss Determination and Uncertainty Analysis of Electrical machines and Converters
Tutorial-8: Advanced Linear Induction Machines and Drive Systems for Industrial Applications

24" - 26 August 2020: Conference
— Opening ceremony
o Welcome Message (PDF, Video) by Prof. Yujing Liu, General Co-chair of ICEM2020
o ICEM Present, Past and Future (PDF, Video) by Prof. Francesco Parasiliti, Chair of ICEM

Administrative Committee
— Keynotes speeches
— Paper presentations (pre-recorded videos for all oral and all poster presentations). No time slots are
allocated for specific papers. Questions and Answers (Q&A) to presentations are linked to each paper.
Questions should be answered under the conference period.
— Student forum Q&A can be used as communication

— Closing ceremony:
o Summary of conference (Video coming soon)
o Award announcement (Video coming soon)
o ICEM 2022 (Video) at Valencia/Spain (Video)

27" August 2020: Sponsored webinars (Live)
— Sponsored webinar-1: Modeling of Electric Machines, COMSOL
— Sponsored webinar-2: Electric Drive System - meet up with the system chief engineer, Volvo Buss

— Sponsored webinar-3: Introducing JMAG-Designer Ver.19.1, Powersys

28" August — 28" November 2020:
ICEM 2020 virtual learning continues .... All the conference materials except a few with special requirements
will stay available on-line for all registered participants for extra 3 months after the conference!


https://chalmersuniversity.box.com/s/4adnpm2ffw8jgq5mnujpwwget193wdfg
https://chalmersuniversity.box.com/s/ki2c85x46zog79zv3d56n61izrb6ciza
https://chalmersuniversity.box.com/s/b0nh7s5ujtwpeb2skh14b8gvg0gzkt64
https://chalmersuniversity.box.com/s/c9aa59z0o86sx6ywm6isdfm94a5citms
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Tutorial-1: Sunday, 23" August 2020, 09:00-11:30 CEST

Click to join  Zoom Webinar ID: 661 8986 9432, Passcode: 09012308
E Chairman: Prof. Antonio Kladas
Host: Prof. Yujing Liu (yujing.liu@chalmers.se for administration questions)

Development Technology of High Efficiency and High Power
Density for High-Speed Motor

(PDF download) (Video replay)

Name: Masato ENOKIZONO

Institution: (1) Vector Magnetic Characteristic Technical Laboratory (Vector-MAGTEC); (2) Nippon Bunri
University; (3) Oita University. Japan.

E-mail: enoki@oita-u.ac.jp, http;//www.vector-magtec.jp/

Tutorial Abstract:

This paper describes the necessary technical issues for the development of high efficiency and high-speed motors
with high power density. Especially, it aims at high efficiency by reducing core loss. Its key point is the necessary
magnetic properties of materials for high speed motor iron core, its vector magnetic characteristics and magnetic
characteristics analysis of the magnetic circuit design.

The analysis problems of electrical machines are usually inverse, as electrical machines have high power factor.
The voltage is given, and the problem is to evaluate the current. On the other hand, in the case of the magnetic
field measurements in the magnetic material, the magnetic field strength is given, and the problem is to evaluate
the magnetic flux density. This constitutes a forward problem.

In order to properly analyze the core loss in electrical machines, it is necessary to consider the vector magnetic
characteristics of iron parts by taking into account the phase shift between local magnetic field strength and flux
density values.

Biography:

Prof. Masato Enokizono graduated from Kyushu University, School of Engineering and
obtained Dr. Eng degree in 1978, Japan. He was appointed as researcher to the, Faculty
of Engineering, Oita University in 1980. Then he was Professor of Faculty of Engineering,
Oita university during 1985-2014.In 1986-1987 and 2006, he worked in PTB
(Physikalisch-Technische Bundesanstalt) in Germany as researcher. He acted as a
conference chairman of the 15th Biennial IEEE conference on Electromagnetic Field
Computation (CEFC 2012 in Oita). He was president of Japanese Society of Applied
Electromagnetics and Mechanics (JSAEM), 2009-2012. He was a special researcher of
Technology Research Association of Magnetic Materials for High-Efficiency Motors
(MagHEM) of Japanese government NEDO project, 2013-2017. In 2014 he founded
Vector Magnetic Characteristic Technical Laboratory. He is a Research Professor of Nippon Bunri University and
also an Emeritus Professor of Oita University.

10
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Tutorial-2: Sunday, 23" August 2020, 09:00-11:30 CEST

Click to join  Zoom Meeting ID: 673 3688 0930, Passcode: 09022308)
! Chairman: Prof. Sandy Smith
Host: Prof. Sonja Lundmark (sonja.lundmark@chalmers.se for administration questions)

Advanced Testing of Inverter-fed Drives
(PDF download) (Video replay)

Name: Johannes Teigelkoetter (1), Klaus Lang (2)
Institution: (1) University of Aschaffenburg, Germany
(2) HOTTINGER, BRUEL & KJAR, Germany
E-mail: Johannes.Teigelkoetter@th-ab.de, https://www.th-ab.de/

Klaus.Lang@hbkworld.com, https://www.hbm.com/en/

Tutorial Abstract:

The concern for energy saving has drawn the attention of industry on more efficient inverter-fed drives in the
industrial applications, transportation, power generation and home appliances. In order to achieve maximum
efficiency with minimum size and costs, the inverter and the electrical machine must be very well matched to one
another. A new inverter or machine design must be properly tested to check if the inverter-fed drive fulfills the
requirements of the application since the nameplate data and the rated parameters are not enough to evaluate
performance. Therefore, the inverter and the machine should be properly characterized and different parameters
must be identified. For this purpose, an overview of the necessary measurement methods and some intelligent
evaluation methods are presented in this tutorial.

The tutorial is addressed to industry R&D centers and academia and presents an advanced testing method of
inverter-fed drives using a high-speed, high-precision data recorder that represents “all-in-one” measuring tool,
including electrical quantities (voltage, current) measurement and mechanical (torque, speed, position) quantities.

Biographies:

Dr. Johannes Teigelkotter is a teaching and researching Professor in the fields of electrical
machines, power electronics and drives at University of Applied Sciences Aschaffenburg,
Germany. He studied electrical power engineering and received the Dipl.-Ing. (FH) degree at
the University of Applied Sciences Disseldorf in 1986. From 1986 to 1991 he worked as a
development engineer in the field of power electronics and instrumentation at ABB in
Lampertheim, Germany. After that, he worked as research assistant at the Ruhr-University
Bochum, where he received the PhD (Dr.-Ing.) degree in 1996. From 1996 to 2000 Mr.
Teigelkotter worked as a development engineer in drive technology for locomotives at
//, Siemens, Erlangen, Germany.

-"-ﬁ;

Dipl.-Ing. Klaus Lang is Business Development Manager for Electric power testing at Hottinger
Bruel & Kjaer (HKB) in Darmstadt, Germany. He studied Telekommunications at the University
of the German Telekom in Dieburg. Then he joined GOULD as a Product Specialist for paper
recorders, later digital data recorders. Later at NICOLET, and then at LDS, he was Product
Manager for transient recorders and digital storage oscilloscopes. Since HBM (now HBK)
acquired LDS in 2009, he is responsible as Business Development Manager for “Electric Power
Testing”.

11
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Tutorial-3: Sunday, 23" August 2020, 09:00-11:30 CEST

Click to join  Zoom Webinar ID: 61624918842, Passcode: 09032308

222 Chairman: Dr. Xiaoliang Huang
Host: Prof. Torbjorn Thiringer (torbjorn.thiringer@chalmers.se for administration
questions)

A Flux-oriented-based Analysis of Three-phase Induction

Machines
(PDF download)_(Video replay: Part-1, Part-2a, Part-2b, Part-2c, Part-3)

Name: Matteo Carbonieri, Nicola Bianchi, Luigi Alberti
Institution: University of Padova
E-mail: matteo.carbonieri@studenti.unipd.it, nicola.bianchi@unipd.it, luigi.alberti@unipd.it

Tutorial Abstract:

The tutorial will describe a complete finite-element analysis procedure for induction motors, including squirrel
cage motor. One of the main novelties of the proposed approach is that the machine performance is obtained
performing only magneto-static finite element analyses. The synergy between analytical and finite element model
leads to a rapid and precise estimation of the rotor induced current. The rotor currents are assigned as source
and their value is adjusted in at maximum three simulation steps. Adopting magneto-static analysis, saturation
phenomena are carefully considered in any operating condition. In addition, computational time is very low, since
time-stepping analyses are avoided. The procedure proposed allows the motor performance to be directly derived,
without any preliminary knowledge of the machine equivalent circuit. In the tutorial, how to apply this analysis
procedure will be described in details. In addition, strategies to include the analysis of skewed rotors, MMF space
harmonics, iron losses evaluation, ... will be explained.

Brief summary of the contents:

Theoretic introduction to highlight the rotor flux in the induction machine equations.
How to set stator and rotor currents into the magneto-static analysis of the machine.
How to consider the skewing of the rotor.

How to consider the Magneto-Motive-Force (MMF) harmonics.

Parameter and losses estimation is a key feature of the proposed procedure.

Efficiency map of the machine (thanks to the rapidity of the magneto-static simulations).
Particular applications.

1.
2.
3.
4.
5.
6.
7.

Biographies:

Mr. Matteo Carbonieri received the master’s degree in
electrical engineering from the University of Padova,
Padova, Italy, in 2017. He is currently Ph.D. student in the
Electric Drives Laboratory, University of Padova, working
on the design and analysis of electric machines.

Prof. Nicola Bianchi received the Laurea and Ph.D.
3 \ degrees in electrical engineering from the University of

\\\\\\\ Padova, Padova, Italy, in 1991 and 1995, respectively. He
is a Full Professor in the Electric Drives Laboratory, Department of Electrical Engineering, University of Padova.
His research activity is in the field of the design of electrical motors for electric drive applications.

Dr. Luigi Alberti received the Laurea and Ph.D. degrees in electrical engineering from the University of Padova,
Padova, Italy, in 2005 and 2009, respectively. He is currently an Associate Professor in the Electric Drives
Laboratory, University of Padova, working on the design, analysis, and control of electric machines.

12
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Tutorial-4: Sunday, 23" August 2020, 12:00-14:30 CEST

Click to join  Webinar ID: 618 1328 3739, Passcode: 12012308
222 Chairman: Prof. Antonio Kladas
Host: Prof. Yujing Liu (yujing.liu@chalmers.se, contact with technical questions)

Multi-Objective Optimization and Prototyping of Innovative

Synchronous Reluctance Motors
(PDF download) (Video replay)

Name: Alberto Rubino (1); Emanuel Castagnaro (2)
Institution: (1) SPIN Applicazioni Magnetiche, (2) Universita degli Studi di Padova
E-mail: alberto.rubino@spinmag.it, emanuel.castagnaro@phd.unipd.it

Tutorial Abstract:

Because of the uncertainty on the price of permanent magnets, Synchronous Reluctance Machines are currently
seen as a potential alternative for PMSMs. Although they cannot reach the same power density, they are able to
create high torques, are robust, easy to manufacture and have lower material costs. Unfortunately, these
machines are also known to have low power factor and high torque ripples which can create noise. The aim of
this tutorial is to present the basics of this type of machine, understand which are their main design parameters
and how they impact the machine performance, looking particularly at the torque ripples. The influence of the
control strategy and rotor shapes are studied. An innovative asymmetric structure is shown, analyzed and
compared to more classical structures. Then the vibration aspects of the machine are also looked at. The theory
and analyses made are illustrated through simulation results. The main ones are checked against measurements
thanks to tests that have been performed on real prototypes. The benefits of using optimization methods and
applying them to determine rotor shapes and minimize torque ripple will be demonstrated. In addition, it will be
shown how multi-physics objectives and constraints can be considered in the optimization.

Biographies:

Mr. Alberto Rubino was born in Alba (CN), Italy, in 1992. He attended Electrical Engineering
at Turin Polytechnic. He received B.Sc. in July 2014 and M.Sc. in December 2016. His fields
of interest include the electromechanical conversion of energy, thanks to electrical rotating
machines. He has been working for SPIN Applicazioni Magnetiche in Piacenza since March
2017. In SPIN he is in charge of electromagnetic design and thermal verification of several
types of electric motors and drives, using both analytic and finite element software. He is
also expert in system-level analyses, including control aspects.

He provided training courses to several companies, both regarding software utilization and
! theory of electrical machines.

Mr. Emanuel Castagnaro received the BS in Industrial Engineering in 2015 and the MS in
Electrical Engineering in 2017 from the University of Pavia, Pavia, Italy. Currently he isa PhD
student of the Department of Industrial Engineering at the University of Padova. His
research interests are mainly focused on the NVH in synchronous machines, in particular in
Synchronous Reluctance motors and Permanent Magnet motors.
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Tutorial-5: Sunday, 23" August 2020, 12:00-14:30 CEST

Click to join  Webinar ID: 628 8029 4159, Passcode: 12022308
E Chairman: Dr. Xiaoliang Huang
Host: Prof. Torbjorn Thiringer (torbjorn.thiringer@chalmers.se for administration
questions)

Optimised Electrical Machine Designs for E-mobility
Applications

(PDF download)_(Video replay: Part 1, Part 2)

Name: Dr Mircea Popescu & Dr Melanie Michon
Company: Motor Design Ltd
E-mail: Mircea.Popescu@motor-design.com, Melanie.Michon@motor-design.com

Tutorial Abstract:

Transport electrification is seen as one of the main solutions to reduce global CO2 emissions and increased
demand of mechanical energy can be provided by electrical energy. The best energy conversion systems are
undoubtedly the combination: electrical machines + power electronics + batteries.

The increasing demand of full electric vehicles arises specific challenges in terms of design for manufacturing, low
weight, material costs and material supply chain. There is a strong interest to reduce the volume and cost of active
materials in propulsion motor technologies beyond their current state-of-art, with a strong focus on industrial
feasibility for mass production. Potential solutions include increased motor speeds and higher pole numbers
and/or the adoption of rare earth free typologies such as reluctance (switched and synchronous) and induction
machines.

Cutting-edge sensitivity analysis and multi-objective optimisation techniques will be applied in the design of an
electric motor for a PHEV traction application. Each candidate solution will be evaluated in terms of
electromagnetic, thermal and mechanical behaviour across the full operating envelope. The optimisation will
generate a pareto front which allows efficiency over a drive cycle to be traded off against motor cost. This
approach utilises a high performance or cloud computing infrastructure to deliver a truly revolutionary design
workflow.

Biographies:

Dr. Mircea Popescu is Chief Technology Officer for Motor Design, Ltd., UK and has more
than 35 years of engineering experience. Dr. Popescu published 150+ papers and his
publications have received three IEEE best paper awards. His consultancy contributions for
industry are incorporated in many state-of-the-art products. Current major projects include
ReFreeDrive, rare-earth free e-drives featuring low cost manufacturing, under EGVI Horizon
2020 program. An IEEE Fellow, Dr. Popescu acted as 2010-2017 IEEE IAS Electrical Machines
Committee Officer and 2013-2016 Prominent Lecturer IEEE IAS Region 8.

Dr. Melanie Michon, is Head of Engineering for Motor Design, Ltd., UK. Melanie has gained
a PhD degree in Electrical Engineering from the University of Sheffield. She has 20 years of
combined academic and industrial experience enabling her to provide thought leadership
and to drive innovation with a clear focus on IP development and commercialisation. She
joined MDL in April 2019 in the position of Head of Engineering, where she heads the
engineering team and is responsible for delivering grant funded and large engineering
projects, as well as technical pre-sales support.
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Tutorial-6: Sunday, 23" August 2020, 12:00-14:30 CEST

Click to join  Zoom Meeting ID: 674 2133 8711, Passcode: 12032308
! Chairman: Prof. Sandy Smith
Host: Prof. Sonja Lundmark (sonja.lundmark@chalmers.se for administration questions)

Magnetic Noise and Vibration in Main EV HEV Electric Motor
Topologies

(PDF download) (Video replay, may expired soon)

Name: Jean LE BESNERAIS
Institution: EOMYS ENGINEERING. France.
E-mail: jean.lebesnerais@eomys.com, www.eomys.com

Tutorial Abstract:

Electromagnetically-excited noise and vibrations (e-NVH) can drive the vibroacoustic signature of electric motors
used in e-mobility applications. Tackling noise issues after manufacturing can be particularly expensive and may
degrade e-powertrain overall performances (efficiency, cooling, weight). Electric motor designers now have taken
into account e-NVH phenomena at early design stage, besides usual electromagnetic and thermal aspects.

This tutorial first presents noise sources in electric powertrains, including slotting and switching excitation sources.
The physical process of air-borne and structure-borne magnetic noise generation is detailed, from current to
sound pressure level, including resonance phenomena. It is shown that it is particularly important to identify main
magnetic force wavenumbers and frequencies during early electromagnetic design stage of electrical machines.

Therefore, the analytic characterization of magnetic forces in two key EV HEV topologies is carried, namely Interior
Permanent Magnet Synchronous Machines (Tesla model 3) and Squirrel Cage Induction Machines (Audi e-Tron).
Differences in electromagnetic excitations is discussed and illustrated with spectrograms obtained using
MANATEE® software multiphysics simulation tool.

Biography:

Dr. J. LE BESNERAIS made an industrial PhD thesis in Electrical Engineering at the L2EP
laboratory of the Ecole Centrale de Lille, North of France, on the reduction of
electromagnetic noise and vibrations in traction machines with ALSTOM Transport. After
working as an engineer in the railway and wind turbine industries, he created EOMYS
ENGINEERING in 2013, a company providing applied research and development services
in electrical engineering.

EOMYS has developed a strong expertise in the analysis and reduction of noise and
vibrations due to electromagnetic forces in rotating machines. The company has worked
on both synchronous and induction machines, from W to MW range, obtaining up to 40 dB reduction after
redesign. Based on its consulting experience, EOMYS has developed MANATEE (Magnetic Acoustic Noise Analysis
Tool for Electrical Engineering), the first simulation software for the fast calculation of variable speed noise and
vibrations due to magnetic forces.
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Tutorial-7: Sunday, 23" August 2020, 15:00-17:30 CEST

Click to join  Webinar ID: 668 5886 3776, Passcode: 15012308
E Chairman: Prof. Sandy Smith
Host: Prof. Yujing Liu (yujing.liu@chalmers.se contact with technical questions)

Electrical Machines and Converters Experimental Loss

Determination and Uncertainty Analysis
(PDF download)_(Video replay)

Names: Lassi Aarniovuori and Hannu Karkkdinen
Institution: Laboratory of Electrical Drives Technology, LUT-University, Lappeenranta, Finland.
E-mail: lassi.aarniovuori@Iut.fi; hannu.s.karkkainen@Ilut.fi

Tutorial Abstract:

Experiments play a major role in the research of motors and converters. The properties and efficiencies of the
motors and converters are verified through experiments. The continuous improvement of the efficiency of the
devices and distorted electrical waveforms create specific challenges for the task. This tutorial introduces the
typical efficiency determination methods for converters and motors, highlights the corresponding international
standards and analyses the measurement uncertainty using real case studies.

Efficiency is the ratio of the output power to the input power and can be directly determined by measuring the
input and output powers. This input-output method is troublesome when the efficiency of the device is high
because the uncertainty of the losses is approaching infinity when the efficiency is approaching unity. Therefore,
loss segregation methods or calorimetric methods are recommended for high efficiency devices, but in practice
the input-output method is the only viable method for regular use. One objective in this tutorial is to understand
the limitations of the input-output method.

Uncertainty analysis is a basic tool in science, but it has been ignored in the field of electric motor systems. The
accuracy of the power measurement in the case of pulse-width-modulation (PWM) has been a controversial topic.
Here, the measurement uncertainty determination methodology in electrical (sinusoidal and PWM-supply) and
mechanical power measurements is presented, and the loss and efficiency uncertainties of converters, motors
and motor systems are analyzed.

Biographies:

Dr. Lassi Aarniovuori (SM’19) received M.Sc. degree in industrial electronics and D.Sc.
degree in electrical drives from Lappeenranta University of Technology (LUT), Lappeenranta,
Finland, in 2005 and 2010, respectively. Dr. Aarniovuori has conducted research into various
industrial and academic research projects at LUT-University. He was a Marie Curie Fellow
with the School of Engineering and Applied Science, Aston University, UK during 2017-2019.
Currently, he is serving as an Adjunct Professor of Electric Motors and Drives at LUT. His
current research interests include the field of electric motor drives, especially high-speed
motor drives, harmonic power analysis, simulation and modelling of electric drives,
efficiency measurements, and calorimetric measurement systems.

Mr. Hannu Karkkdinen received his M.Sc. degree in electrical engineering from
Lappeenranta University of Technology, Finland, in 2015, where he currently works as a
junior researcher with the Department of Electrical Engineering. His research interests
include electric drive systems, particularly loss and efficiency measurements and analysis of
the motors and drives. Currently, Mr. Karkkainen is finalizing his D.Sc. thesis from the field
of theory and methodology used in determination of electrical drive system losses and
efficiency.
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Tutorial-8: Sunday, 23" August 2020, 15:00-17:30 CEST

Click to join  Webinar ID: 610 2432 6292, Passcode: 15022308

222 Chairman: Dr. Xiaoliang Huang
Host: Prof. Torbjorn Thiringer (torbjorn.thiringer@chalmers.se for administration
questions)

Advanced Linear Induction Machines and Drive Systems for

Industrial Applications
(PDF download)_(Video replay: Part 1, Part 2)

Name: Wei Xu (1) and Marcello Pucci (2)

Institution: (1) School of Electrical and Electronics Engineering, Huazhong University of Science and
Technology. (2) Institute of Intelligent Systems for the Automation (ISSIA) - National Research
Council of Italy.

E-mail: weixu@hust.edu.cn; marcello.pucci@cnr.it

Tutorial Abstract:

Rotating machines (RMs) have been existing for almost 200 years (since 1820s). Their linear counterpart, called
linear machines (LMs), have been introduced at the turn of 20th century, which can realize the conversion of
electrical energy to linear motion mechanical energy (or vice versa) directly through electromagnetic forces. Due
to the need of power electronics for motion control (in absence of a mechanical transmission), LMs have been
paid wide industrial attention only after 1960s. The tutorial aims to share the advancements in the linear machine
topologies, integrated modelling, high-performance control strategies and its emerging applications in
transportation, energy conversion systems, and so on. Researchers and engineers from electrical, mechanical and
information fields may find it useful when dealing with transportation motor and drive related design,
optimization and control development, mechanical design and analysis, etc. The main subject of the tutorial will
mostly focus on design and control for the linear induction machines (LIMs).

Biographies:
m Prof. Wei Xu (M’09-SM’13) received the double B.E. and M.E. degrees from Tianjin
University, Tianjin, China, in 2002 and 2005, and the Ph.D. from the Institute of Electrical
Engineering, Chinese Academy of Sciences, in 2008, respectively, all in electrical engineering.
From 2008 to 2012, he held several academic positions in Australia and Japan. Since 2013,
he has been full professor with School of Electrical and Electronic Engineering, Huazhong
University of Science and Technology (HUST), China. His research topics focus on linear
machines and drives (http://machinececs.seee.hust.edu.cn/). He has 100+ IEEE Transactions
papers, three books, and 120+ Invention Patents. He is Fellow of the Institute of Engineering
and Technology (IET). He will serve as the General Chair for 2021 International Symposium
on Linear Drives for Industry Applications (LDIA 2021) and 2023 IEEE International Conference on Predictive
Control of Electrical Drives and Power Electronics (PRECEDE 2023), in Wuhan, China, respectively. He has served
as Associate Editor for several IEEE Transactions Journals, such as IEEE Transactions on Industrial Electronics, IEEE
Transactions on Vehicular Technology, IEEE Transactions on Energy Conversion, and so on.

o -

Dr. Marcello Pucci (M'03-SM’11) received the Laurea and Ph.D. degrees in Electrical
Engineering from the University of Palermo, Italy, in 1997 and 2002, respectively. In 2000 he
has been a host student at the Institute of Automatic Control, Technical University of
Braunschweig, Germany. Since 2001, he has been a researcher at the Institute of Intelligent
Systems for Automation, Section of Palermo, Italy, where he is currently a Senior Research
Scientist. Dr. Pucci’s research interests mainly include advanced control for AC machines,
particularly the linear machines and drives. He is an associate editor of the IEEE Transactions
on Industrial Electronics and IEEE Transactions on Industry Applications. He is a member of
the Editorial Board of the "Journal of Electrical Systems".
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Keynote Speakers

Dave Fulton: Director of Electric Drive Innovation, BorgWarner

David Fulton is the Director of Electric Drive Innovation at BorgWarner, a system leader
for combustion, hybrid, and electric vehicles. In this role, he leads product & process
technology development to provide competitive advantage in xEV powertrains. Prior to
joining BorgWarner, David spent more than 20 years at Remy International, where he
held engineering and management positions of increasing responsibility. He is
inventor/co-inventor on 30 U.S. patents, a licensed professional engineer, and a
member of SAE and IEEE. David received bachelor’s and master’s degrees in mechanical
engineering from Valparaiso University and Northwestern University, respectively.

Title: Future trend and challenges for traction electrical machines (linked video)

As vehicle electrification increases so does the need for a wide variety of electrical architectures suited to various
customer needs. Aside from the battery, transmission and power electronics components this includes a
multitude of machines optimally designed for different applications and positions in the propulsion system. The
requirements, constraints and optimization targets considered during the design of an electrical machine vary
significantly between the architectures and applications. Moreover, considerations regarding commonality,
manufacturability, existing production capacity and scalability can guide design decisions to reduce costs and time
to market. BorgWarner has developed a wide portfolio of electrical machines suited for most automotive
propulsion architectures through a combination of extensive knowledge of electrical machine design and
optimization, high fill factor winding technologies well suited for mass production and deep system level
understanding of the application requirements. This keynote will address some of the architectural considerations
and outline current and future trends for vehicle electrification and the electrical machine they require.

Nils-Gunnar Vagstedt, PhD: Head of Innovation R&D, Scania
Chairman of Executive Board, Swedish Electromobility Centre (SEC)

Nils-Gunnar Vagstedt is managing the innovation activities and processes at Scania, a
world leading company on trucks and buses. He obtained his PhD in Vehicle Dynamics
from Royal Institute of Technology, Sweden, in 1995. He has 25 years of working
experiences at Scania to lead research and development covering mechanical, electrical,
active safety and other aspects. In the last decade, he dedicated himself to inspiriting and
managing the development of electric and hybrid powertrains for heavy-duty vehicles.
Nils-Gunnar is active in promoting the national academic research on transport

Nl electrification in Sweden and acts as the chairman of the executive board of Swedish
Electromobility Centre (SEC) in the last 5 years. He is also engaged in international standardization work and is co-
chair in SAE J2954 wireless charging group for commercial vehicles. Nils-Gunnar has been involved in many
important innovation projects at Scania and holds patents in the area of brake systems, electronics systems, and
electrification solutions.

Title: Architecting the future of sustainable powertrain (linked video)

Electrification with efficient e-powertrains is spreading through the whole spectrum of applications of goods and
people transportation, including those for heavy and long-distance commercial operation. Electrified powertrain
solutions blend in, spreading from micro hybrid, via hybrid and plugins to full electric and electric roads. Batteries
as well as fuel cell and hydrogen will be parts of the design puzzle. One thing will be in common; all of the
electrified powertrains will use electric machines. The transition speed over to these solutions heavily relates to
total cost for the operation. But the transition may as well be both hindered and accelerated by competing and
new functionality. When designing efficient electrical machines for heavy goods and people transportation, other
design criteria than usually applied to automotive need to be considered too. In order to handle the still diverse
toolbox of potential solutions, Scania incorporate a core feature in its approach to innovation: modularity. This
keynote aims to address the drivers for multitude of solutions for e-powertrains and how modularity may maximize
the possibility to offer the customer a dedicated solution.
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Paper presentations

Shortcuts to the technical sessions:

24 International Conference on Electrical Machines (ICEM 2020)
August 23™-26" 2020, Gothenburg, Sweden (virtual conference)

TT1: Diagnosis and Condition Monitoring

SS5: Large synchronous generators

TT2: Electrical Drives

SS6: Motor and Generator Windings Design,

Performance and Manufacturing

TT73: Rotating Machines SS7: Multiphase Machines Design and Control

TT4: Special Machines SS8: Novel Flux Modulation Machines and Control

TT5: Thermal and Losses Issues, Magnetic and SS9: Software Based Design of Machines Present and
Insulation Materials Perspectives

TT6: Design issue SS10: The Electric Platform as Means for Green Shipping

SS1: Electrical Machines for Renewable SS11: Thermal Analysis of Electrical Machines Operating

Under Harsh Conditions

SS2: High Efficiency Electrical Machines Innovative

SS12: Topology, Modelling, Control, and Reliable

Materials, Design, Measurement and

Manufacturing Techniques

Operation of Enerqgy Conversion Systems Based on
Multi-Port Electrical Machines

SS3: High Speed Electrical Machines

SS13: Applications of Electrical Machines in Modern

Electric Vehicles

SS4: Innovative magnetic materials for

electromagnetic devices

SS14: Electrical Machines Fault Diagnosis During

Transient Operation

Recommendation: the best way to use the links in the paper presentations is to download this Final Program to
your local computer or mobile device. Click the links to get view on the PDFs and videos of the papers.

e PDF of the paper is linked to the Paper ID. e.g. “SD-xxxxxx”. Click on it, you will open the PDF. It is

possible to download the paper.

e Video of the paper can be opened by click on “Video”. Videos are not downloadable due to copy right.

e Questions and Answers sheet of the same paper can be opened by click on “Q&A”. There are
instructions in the Q&A sheet. “Send” is only used for sending in questions or answers.

ICEM 2020 Conference Proceeding (USB zip file including all paper PDFs, downloading, 488 MB).

TT1 Diagnosis and Condition Monitoring

Session Title | Induction Motors
Paper ID Paper title Authors Country Present | Link
ation
SD-011665 Rotor fault detection in induction Marta Garcia-Pellicer, Alfredo Spain Oral Video
motors operated with different types | Quijano-Lépez, José A. Antonino- Q&A
of soft-starters_ITE Daviu, Ivan Higuero-Torres, Send
Ernesto Martinez-Montes,
Guillem Gil-Prieto
SD-007021 Detection of Rotor and Impeller Vincent Becker, Thilo Schwamm, Germany Oral Video
Faults in Wet-rotor Pumps Sven Urschel, Jose Alfonso Q&A
Antonino-Daviu Send
SD-009539 | An Analytical Model for Detailed Frederic Maurer, Jonas Norway Oral Video
Transient Fault Analysis of Doubly- Kristiansen Ngland Q&A
Fed Induction Machines Send
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SD-001597 Induction Motor Rotor Time- Salvatore Musumeci, Aldo Boglietti, | Italy Poster Video
Constant Determination using Flux- | Eric Armando, Sandro Rubino Q&A
Decay Test Send

SD-010014 | Position Sensor-less Resonant Takahiro Suzuki, Masaki Koyama, Japan Poster Video
Frequency Estimation Method for Shuhei Nagata, Wataru Hatsuse, Q&A
Linear Compressor with Assist Masatsugu Takemoto, Satoshi Send
Springs Ogasawara

SD-005037 | Fast and Accurate Modeling of Daniel Biré, Franz Diwoky, Erich Austria Poster Video
Squirrel Cage Induction Machines Schmidt Q&A
for the Transient Electromechanical Send
Simulation of Electrified Drivetrains

SD-001031 | Vibration Reduction by Segmented | Zhanlu Yang, Shangming Wang, China Poster Video
Continuous Variable Width Pole for | Jianfeng Hong, Chao Liu Q&A
Rotating Armature Permanent Send
Magnet Motors

SD-002852 | A Modified Predictive Current Shaobin Li, Yongxiang Xu, Jibin Zou | China Poster Video
Control with Sensitivity Analysis for Q&A
Permanent Magnet Synchronous Send
Motor

SD-001295 | NVH-Simulation of Permanent Stephan-Akash Vip, Jan Andresen, Germany Poster Video
Magnet Synchronous Traction Florian Drager, Bernd Ponick Q&A
Drives Including Torsional Mode Send
Shapes

SD-003255 | Speed control of drive-train Xiaowen Liao, Chris Bingham, China Poster Video
incorporating magnetic coupling Argyrios Zolotas, Qinghua Zhang, Q&A

Tim Smith Send

SD-002712 | An Incremental Deadbeat Xiahe Zhang, Xiaoyan Huang China Poster Video
Predictive Current Control Method Q&A
for PMSM with Low Sensitivity to Send
Parameter Variation

SD-003581 | Performance Evaluation for an Yingjie He, Ying Tang, Haotian Xie, Germany Poster Video
Optimized 4/2 High-speed SRM Fed | Fengxiang Wang, José Rodriguez, Q&A
by Active Front-end Rectifier Ralph Kennel Send

SD-012319 | Stable adaptive estimation for Yebin Wang, Akira Satake, Sota USA Poster Video
speed-sensorless induction motor Sano, Shinichi Furutani Q&A
drives: A geometric approach Send

SD-002755 | Comparison Between Two Fault Lynn Verkroost, Hendrik Belgium Poster Video
Tolerant Deadbeat Controllers Vansompel, Frederik De Belie, Q&A
under Partial Demagnetization Peter Sergeant Send
Faults in Permanent Magnet
Synchronous Machines

SD-012076 | Implementation of an SMO-based Mwana Wa Kalaga Mbukani, South Poster Video
MRAS Estimator for Sensor-less Nkosinathi Gule Africa Q&A
Control of RDFIG Systems Send

SD-008389 Real-Time Simulation for Torque Shrutika Chaudhari, Parag Karekar, India Poster Video
Ripple Minimization of BLDC motor | Shadab Sayed Q&A
using Low Pass Compensator Send

SD-006424 | A Novel Analytical Model for Zhuo Chen, Xiaoyan Huang China Poster Video
Current Harmonics Prediction of Q&A
Interior PM Machines Based on Send
Differential Evolution Algorithm

SD-004049 Decoupled Vector Control of PMSM | Xinghe Fu, Hang He, Wu Chen, Jibin | China Poster Video
Based on Uncertainty and Zou, Xiaokun He Q&A
Disturbance Estimator Send

SD-007188 | Verification of Control Performance | Shota Nakatani, Daichi Okamori, Japan Poster Video
when Driving Linear Induction Toshomitsu Morizane, Hideki Q&A
Motor with Superimposed Omori Send
Frequency

SD-001716 In-vehicle identification of an Bart Forrier, Alexander Loth, Yves Belgium Poster Video
induction machine model for Mollet Q&A
operational torque prediction Send
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SD-003107 | A Novel Design for Notch on Rotor Marika Kobayashi, Shigeo Japan Poster Video
Surface of Double-Layered IPMSM Morimoto, Masayuki Sanada, Inoue Q&A
for Reducing Cogging Torque Yukinori Send

SD-004456 | Investigation on Stator Mutual Fei Lu, Johann Mayer, Harald Graul, | Germany Poster Video
Inductance Factor used for Johannes Gerold, Matthias Pohl, Q&A
Induction Machine Control Andreas Greifelt, Dieter Gerling Send

SD-005266 | 2-Controllable-Rotor Motor Driven Hironori Suzuki, Katsuhiro Hirata, Japan Poster Video
by a 5-Phase Current Noboru Niguchi Q&A

Send

SD-007919 | Development of an Analytical Alena Babl, David Filusch, Hans- Germany Poster Video
Method for a Driving Cycle- Georg Herzog, Dieter Gerling Q&A
Optimized Design of a Surface Send
Mounted-Permanent Magnet
Synchronous Machine

SD-003301 | Design and analysis of dual wound Boyuan Yin, Xiaoze Pei, Xianwu United Poster Video
machine for electric ships Zeng, Fred Eastham, Chris Hodge, Kingdom Q&A

Oliver Simmonds Send

SD-002682 | Behavior Investigation of Five- Abdelhakim Khelafi, Abdelmalik Algeria Poster Video
Phase Induction Machine Fed by Djebli, M'hamed Ouadah, Omar Q&A
Sine Voltage Using Three-to-Five Touhami, Rachid Ibtiouen Send
Phase Transformer

SD-005126 | Calculation of Slot Leakage Flux Elmar Haschen, Bernd Ponick Germany Poster Video
Using Equivalent Magnetic Circuits Q&A

Send

SD-008931 | Improved analytical calculation of David Rura, Jan Barta Czech Poster Video
axial AMB by means of fringing Republic Q&A
estimation Send

SD-005495 Optimised Magnet Wire size and Anuvav Bardalai, David Gerada, United Poster Video
Slot winding height for minimum Zeyuan Xu, Christopher Gerada Kingdom Q&A
AC losses Send

SD-004901 | Mechanism of Torque Ripple Katsumi Yamazaki, Kento Japan Poster Video
Generation by Time and Space Utsunomiya Q&A
Harmonic Magnetic Fields in Send
Interior Permanent Magnet
Synchronous Motors

SD-006777 | Braking Torque and Time Constant Hiroki Shiga, Yoshimi Kikuchi, Japan Poster Video
in Aircraft Magneto-rheological Hiroyuki Wakiwaka, Makoto Q&A
Fluid Brake at High Temperature Sonehara, Toshiro Sato Send

SD-006556 | Analytical Approach and Solution Johann Pecho, Wilfried Hofmann Germany Poster Video
for Line-Start Permanent Magnet Q&A
Synchronous Machines with Send
Anisotropic Rotor Reluctance

SD-006521 Robust Control and Harmonics Hayder Gallas, Sandrine Le Ballois, France Poster Video
Modeling of a PMSG for a 1.5 MW Helmi Aloui, Lionel Vido Q&A
Wind Turbine Send

SD-003271 | Rotor Flux Templates for Energy Antony Dominic, Gernot Schullerus, | Germany Poster Video
Efficient Dynamic Operation Of Martin Winter Q&A
Induction Machines Send

SD-006661 Improvement of Transient Yu Zhao, Mengxuan Lin, Dawei Li, China Poster Video
Performances for Line-Start Vernier | Ronghai Qu Q&A
Permanent Magnet Machine Send

SD-008222 | Unified Sizing Model Approach for | Theo Carpi, Maxime Bonnet, Sarah | France Poster Video
Radial and Axial Flux Permanent Touhami, Yvan Lefevre, Jean- Q&A
Magnet Machines Francois Llibre Send

SD-002844 | Calculation of Synchronous Gabor Kovacs Hungary Poster Video
Torques and Radial Magnetic Q&A
Forces for Pole-Changing Winding Send
Using the 3//Y / 3//Y Method
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TT4 Special Machines

Session Special Machines
Title

Paper ID Paper title Country Presen-
tation

Session TT Special Machines
Title

Paper ID Paper title Country Presen-
tation
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TT5 Thermal and Losses Issues, Magnetic and Insulation Materials

Session Thermal Analysis
Title

Paper ID Paper title Country Presen- | Link
tation
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Session Losses and Efficiency Issues
Title

Paper ID Paper title Country Presen- | Link
tation

Session Magnetic, Insulation and Mechanical Issues
Title

Paper ID Paper title Country Presen-
tation
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Session TT Thermal and Losses Issues, Magnetic and Insulation Materials
Title

Paper ID Paper title Country Presen-
ation
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TT6 Design issues

Session Design Issues
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Paper ID Paper title Country Presen-
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Session SS Electrical Machines for Renewables
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tation
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Session SS Electrical Machines for Renewables
Title

Paper ID Paper title Country Presen- | Link
tation




24" International Conference on Electrical Machines (ICEM 2020)
s Aygyst 23M-26M 2020, Gothenburg, Sweden (virtual conference)

S$S2 High Efficiency Electrical Machines Innovative Materials, Design, Measurement
and Manufacturing Techniques

Session SS High Efficiency Electrical Machines Innovative Materials, Design, Measurement and Manufacturing
Title Techniques

Paper ID Paper title Country Presen-
tation

Session SS High Efficiency Electrical Machines Innovative Materials, Design, Measurement and Manufacturing
Title Techniques

Paper ID Paper title Country Present
ation
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S$S3 High Speed Electrical Machines

Session SS High Speed Electrical Machines
Title

Paper ID Paper title Country Present
ation

Session SS High Speed Electrical Machines
Title




24" International Conference on Electrical Machines (ICEM 2020)
s Aygyst 23M-26M 2020, Gothenburg, Sweden (virtual conference)

S$S4 Innovative magnetic materials for electromagnetic devices

Session SS Innovative magnetic materials for electromagnetic devices
Title

Paper ID Paper title Country Presen- | Link
tation

Session SS Innovative magnetic materials for electromagnetic devices
Title

Paper ID Paper title Country Presen-
tation
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SS5 Large synchronous generators

Session SS Large synchronous generators
Title

Paper ID Paper title Country Presen-
tation

Session SS Large synchronous generators
Title

Paper ID Paper title Country Presen-
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S$S6 Motor and Generator Windings Design, Performance and Manufacturing

Session SS Motor and Generator Windings Design, Performance and Manufacturing
Title

Paper ID Paper title Country Presen- | Link
tation

Session SS Motor and Generator Windings Design, Performance and Manufacturing
Title

Paper ID Paper title Country Present | Link
ation
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S$S7 Multiphase Machines Design and Control

Session SS Multiphase Machines Design and Control
Title

Paper ID Paper title Country Presen-
tation

Session SS Multiphase Machines Design and Control
Title

Paper ID Paper title Country Present
ation
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Session SS Novel Flux Modulation Machines and Control
Title

Paper ID Paper title Country Presen-
tation

SS9 Software Based Design of Machines Present and Perspectives

Session SS Software Based Design of Machines Present and Perspectives
Title

Paper ID Paper title Country Presen-
tation
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_?_i?:on SS Software Based Design of Machines Present and Perspectives
Paper ID Paper title Authors Country Presen- | Link
tation

$S10 The Electric Platform as Means for Green Shipping

Session SS The Electric Platform as Means for Green Shipping

Title

Paper ID Paper title Authors Country Presen- | Link
tation

S$S11 Thermal Analysis of Electrical Machines Operating Under Harsh Conditions

Session SS Thermal Analysis of Electrical Machines Operating Under Harsh Conditions
Title
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Paper ID Paper title Country Presen- | Link
tation

S$S12 Topology, Modelling, Control, and Reliable Operation of Energy Conversion
Systems Based on MultiPort Electrical Machines

Session SS Topology, Modelling, Control, and Reliable Operation of Energy Conversion Systems Based on MultiPort
Title Electrical Machines

Paper ID Paper title Country Presen-
tation

Session SS Topology, Modelling, Control, and Reliable Operation of Energy Conversion Systems Based on MultiPort
Title Electrical Machines

Paper ID Paper title Country Presen-
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$S13 Applications of Electrical Machines in Modern Electric Vehicles

Session

Title SS Applications of Electrical Machines in Modern Electric Vehicles

Paper ID Paper title Country Presen-
tation

Session SS Applications of Electrical Machines in Modern Electric Vehicles
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S$S14 Electrical Machines Fault Diagnosis During Transient Operation

Session SS Electrical Machines Fault Diagnosis During Transient Operation
Title
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Student Forum

In the table you can find the links to CVs and video presentations of the students who want to share their work
and achievements. You can use Questions and Answers sheet “Q&A” and “Send” to communicate with the
students.

Student name Country CV Link Video Link Q&A Link

The three best student presentations will receive the ICEM “Jorma Luomi Student Forum Award” during the
closing ceremony.
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Sponsored Webinar-1:
Thursday, 27th August 2020, 09:00-10:00 CEST.

! Click for Webinar information and registration

Modelling of Electric Machines

Name: Bjorn Bragée and Cesare Tozzo
Company: COMSOL

E-mail: Cesare.Tozzo@comsol.com
Abstract:

Tune into this live webinar to learn more about the modeling of electrical machines in COMSOL. You will see a
mix of presentations and live demos in COMSOL. During the webinar, we will explore how to use COMSOL's
modeling best practices and the power of multiphysics in COMSOL. Some examples of what we will present are:

e Electric drive’s torque and power
¢ Extend electromagnetic modeling of motors with Acoustics, Structural, Heat Transfer, and Multiphysics
o Effect of different load cases on rotor durability

¢ Parametrize, optimize and make your models easy distributed

Welcome!
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e e o August 23™-26" 2020, Gothenburg, Sweden (virtual conference)

Sponsored Webinar-2:

Thursday, 27th August 2020, 10:00-11:00 CEST.

M Click to join (Webinar ID: xxxxx, Passcode: xxxx)

Electric Drive System- meet up with the system chief

engineer

Name: Andreas Ireholm

Company: VOLVO Buses

E-mail: andreas.ireholm@volvo.com
Abstract:

Volvo Buses (Volvo Bus Corporation / formal name: Volvo Bussar AB) (stylized as VOLVO) is a subsidiary and a
business area the Volvo Group, which is one of the world’s leading manufacturers of trucks, buses, construction
equipment as well as marine and industrial engines. Volvo Buses product range includes complete buses and
coaches as well as chassis combined with a comprehensive range of services. The bus operation has a global
presence, with production in Europe, North and South America, Asia and Australia.

In this webinar, you will be provided with an introduction to Volvo Buses, and their electrification. The webinar
ends with a Q/A session with the System chief engineer for motor drive systems.
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e e o August 23™-26" 2020, Gothenburg, Sweden (virtual conference)

Sponsored Webinar-3:

Thursday, 27th August 2020, 11:00-12:00 CEST.

M Click for Webinar information and registration

Introducing JMAG-Designer Ver.19.1

Name: Yves Thiolere — Expert of JMAG Software
Company: Powersys

E-mail: y.thioliere@powersys.fr

Abstract:

In JIMAG-Designer Ver.19.1, the analysis parameter view and dashboard which was implemented in the previous
version have been updated for easier use. While continuing to enhancement the solver and mesher the base of
the FEA engines, we have also added and enhanced functions for optimization and the creation of efficiency maps.
Please enjoy taking full advantage of it.

Biography:

Yves has more than 10 years’ experience in electric machine design using the FE method with JMAG. He has
given numerous training courses and is also daily supporting JMAG users in electric machines design and other
areas.
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