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Thursday, June 19, 2025 - 13:20-15:00

Moderator: Prof. Marco Di Benedetto, University of Roma Tre, Italy

Dr. Adil Usman, Varroc Engineering Limited, India

Dr. Chaima Frih, ENISO, Tunisia

Dr. Abdesh Khan, Remote Support Consultant, Medium Voltage Products, Rockwell Automation Cambridge, ON, Canada,
Senior Member, IEEE

Dr. Brij N. Singh, Ph.D., IEEE Fellow, Electrification R&D Manager and John Deere Fellow

Author(s): Alexandru Trifan, PE-Systems, Germany

Moderator Short Bio: Marco di Benedetto received his M.Eng. in Electronic Engineering from the
University of Roma Tor Vergata in 2014 and his Ph.D. in Mechanical and Industrial Engineering
from Roma Tre University in 2018. Since 2018, he has been a Research Fellow at the Center of
Power Electronics and Drives (C-PED), and since 2022, an Assistant Professor at Roma Tre
University. His research focuses on hardware and FPGA control for power converters. He serves
as Secretary of the IEEE IAS Industrial Power Converter Committee and as Associate Editor for the
x IEEE Open Journal of Industry Applications.

13:20-13:40

Industrial Transition to Advanced Electric Machines for Next Generation Electric Vehicles
Author(s): Dr. Adil Usman, Varroc Engineering Limited, India

Type of presentation: Best Practices

Presenter’s Biography: Dr. Adil Usman is currently working as an R&D Tech Lead at Varroc
Engineering Limited, Pune, India. He leads the advanced electric machines domain within the
centre of e-mobility at Varroc. Before moving to India, Adil was a researcher at National
Laboratory of US Department of Energy (DOE), United States from 2022-2023. He was also a
postdoctoral researcher at University of California Santa Cruz from 2021-2022. Dr. Usman holds
-y ~ a PhD degree in Electrical Engineering from Indian Institute of Technology (lIT), India. His

: research areas of interest include design and diagnosis of electrical machines & power electronic

converters, Battery Management System (BMS) in Hybrid Electric Vehicles (HEVs) and State of Health (SOH) estimation
for all electric transportation systems. Adil has more than 50 research publications, more than 20 invited talks and several




technical awards and recognition to his name. Dr. Usman is a Senior Member of IEEE and is currently serving as the Board
of Directors for IEEE Industry Applications (IA) Society, United States.

Abstract of the Presentation:

For the last few decades there have been significant steps adopted to widely transform and improve the electric
transportation or e-mobility systems. The transition to electric road transport technologies requires an electric-traction
drive system (ETDS) to offer improved performance and capabilities. The ETDS is continuously being advanced to provide
feasible solutions for high performance traction motor drive systems.

This industry presentation will address critical challenges and opportunities in enhancing and developing advanced
electric machines for electric vehicle (EV) applications by adopting emerging technologies into industry practices. The
core issue centers on achieving better performance, higher efficiency and reliability, while minimizing environmental
impact and cost. Speaker/s from Varroc Engineering Limited, India will share their perspectives, in identifying actionable
pathways for advancing electric motor drive technology for next generation electric vehicles. This industry presentation
will therefore aim to highlight key innovations, identify barriers, and propose actionable strategies to accelerate
advancements in electric motor technologies.

Topics for Discussion: New motor design structures, Advanced materials, Additive Manufacturing (AM) process,
Performance evaluation, Actionable pathways

13:40 - 14:00

Al-Driven Predictive Maintenance for Energy Optimization in Industrial Environments
Author(s): Dr. Chaima Frih, ENISO, Tunisia

Type of presentation: Case Study

Abstract of the Presentation:

In today’s energy-intensive industrial landscape, optimizing power consumption while ensuring operational efficiency is a
growing challenge. This presentation explores a real-world case study on the implementation of Al-driven predictive
maintenance to enhance energy efficiency and reduce downtime in industrial environments.

The case study will outline the initial challenges, including unoptimized power usage, unpredictable equipment failures,
and high operational costs. It will then detail the integration of loT sensors, machine learning algorithms, and real-time
data analytics to anticipate failures and optimize energy consumption. Key lessons learned will include insights into
technology adoption barriers, data-driven decision-making, and return on investment (ROI) evaluation, offering practical
strategies for professionals seeking to implement Al solutions in industrial settings.

Attendees will gain a deeper understanding of how predictive maintenance can lead to cost savings, improved equipment
longevity, and reduced energy waste. Whether you are a plant manager, engineer, or technology strategist, this session
will provide actionable takeaways to drive smart manufacturing initiatives and sustainable energy management in the
industrial sector.

14:00 - 14:20
Performances of medium voltage current source inverter (CSI) drives for heavy industry applications with heavy duty
and ultra heavy-duty load profiles.

Author(s): Dr. Abdesh Khan, Remote Support Consultant, Medium Voltage Products, Rockwell Automation Cambridge,
ON, Canada, Senior Member, IEEE
Type of presentation: Case Study



Abstract of the Presentation:

Heavy industry applications such as Banbury rubber mixers, feeder conveyors and extruders have load profiles such as
heavy duty and ultra heavy-duty types, which are different than the conventional fan, pump and compressor load
profiles. These applications demand high peak torque with fast rate of change of torque, high starting torque, and
constant torque below the rated motor speed. When these applications are operated by the variable frequency drives,
various operational challenges are experienced and therefore, modifications and adjustments are performed on the
drives control loops to adapt to the end user load profiles. Three case studies will be presented where the medium
voltage current source inverter (CSI) drives were installed to successfully operate the Banbury rubber mixers, feeder
conveyors and extruders in automotive tire manufacturing, oil and gas mining, and EV battery recycling plant,
respectively. These case studies will highlight the operational challenges that were encountered at the fields and then
will discuss the related modifications and adjustments performed on the medium voltage CSI drive controls to meet the
load profiles at the heavy industries.

Finally, performance summary of the medium drive CSI drive will be presented for the selected heavy industry case
studies.

14:20 - 14:40
WBG power electronics - design, development, and demonstration projects for off-road heavy-duty vehicles
Author: Dr. Brij N. Singh, Ph.D., IEEE Fellow, Electrification R&D Manager and John Deere Fellow
Power Electronics Engineering, John Deere Intelligent Solutions Group, Fargo
Type of presentation: Case Study

Presenter’s Biography: Dr. Brij Singh is Electrification R&D Manager in John Deere Inc., USA. He has

earned BE, ME and Ph.D. degrees in Electrical Engineering from various universities and technical
institutes in India.

In 1996, Dr. Singh joined the ETS Montreal as a Post Doctoral Fellow. In 1999, he joined
. Concordia University Montreal, as a Research Fellow. In 2000, he joined the Department of EECS

in Tulane University, New Orleans as an Assistant Professor. In 2007, he joined John Deere and
presently engaged in advanced electrification programs for off-road vehicles.
Dr. Singh has published over 100 research papers. He has 39 granted US patents, one trade secret,
and numerous pending patents.

In Tulane, Dr. Singh has received four teaching awards. In John Deere, he has received three innovation and one
collaboration awards. He is the winner of the 2020 IEEE Power Electronics Emerging Technology Award. In Feb 2020, he
was awarded the “Title of John Deere Technical Fellow in Power Electronics Engineering”. In June 2023, US Department
of Energy recognized his outstanding contributions and insightful technical expertise by “Distinguished Achievement
Award”.

During 2021-2024, Dr. Singh served as IEEE Power Electronics Society Distinguished Lecturer (IEEE PELS DL). In 2021,
he was elevated to IEEE Fellow and is presently serving as the Chair of the IEEE PELS DL Program.

Abstract of the Presentation:

This presentation will cover publicly known information on the 200 kW 1050 VDC silicon carbide (SiC) inverter technology
development project in John Deere. The SiC inverter converts vehicle engine power into electrical power needed for the
permanent-magnet-motor based electric powertrain used in heavy-duty construction and mining vehicles. The
presentation will cover design, development, and test verification of WBG technology deployed in the successful



realization of a power-dense (43 kW/Liter) high-temperature (suitable for 115BC coolant) high-efficiency (> 98% over entre
range of coolant) SiC dual-inverter.

14:40 - 15:00

Machine-Readable Datasheets: Spinning the Wheels of Design Automation in Power Electronics
Author(s): Alexandru Trifan, PE-Systems, Germany

Type of presentation: Best Practices

Presenter’s Biography: Alexandru Trifan holds a Bachelor’s and a Master’s degree in Mechatronics

from the Technical University of Darmstadt, Germany. He has been working as an R&D Engineer
at PE-Systems for over four years, focusing on automation, modeling, and the development of
methods for design automation in power electronics. In line with his company’s motto, his work
contributes to streamlining and accelerating the design process in this complex field. Drawing
from practical project experience and continuous method development, he provides insights into
how structured automation can lead to better engineering outcomes and long-term process
improvements.

Abstract of the Presentation:

The rapid electrification of society and the emergence of new semiconductor technologies are putting increasing pressure
on engineers to deliver power electronic solutions with shorter development cycles. Yet, today’s design process remains
slow, iterative, and often yields suboptimal prototypes. Two major obstacles stand in the way of true design automation:
the lack of high-quality, structured data, and the fragmented, multi-vendor nature of the design process. This presentation
introduces the concept of the machine-readable datasheet as a foundational enabler for automation in power electronics.
We analyze current pain points in data access across key stakeholders—device manufacturers, simulation tool providers,
and end users—and highlight how file-based measurement silos and model misuse hinder progress. By establishing a
standardized, updatable data interface between manufacturers and the design ecosystem, we unlock automation
workflows such as model synthesis, component comparison, and early-stage design exploration. Attendees will gain
insight into how structured data exchange can shift power electronics development from verification-centric to synthesis-
driven, paving the way toward faster, more robust design cycles.



