
  

Industry Presentation Session I 

Tuesday, October 6, 2026 – 13:00-15:00 

Session Chair: Haider Razak, Hammond Power Solutions, Canada 

 

13:00 – 13:20 

Arc Flash Protection and Mitigation Techniques in Medium Voltage Systems 

Author(s): Mirza Danish Baig, ABB Inc., Canada 

Abstract 

Arc flash events represent one of the most critical safety hazards in electrical systems, capable of producing temperatures 

exceeding 50,000 K, nearly nine times the surface temperature of the sun. This presentation addresses comprehensive 

strategies for arc flash hazard mitigation in electrical rooms and medium-voltage (MV) switchgear installations, combining 

theoretical analysis with practical implementation approaches grounded in IEEE 1584-2018 and NFPA 70E-2024 standards. 

Arc flash incidents originate from multiple sources including equipment failure, human error, aging infrastructure, and 

short circuits. The catastrophic consequences extend beyond personnel injury to significant equipment damage affecting 

circuit breakers, switchgear integrity, and substation operations. Understanding the physical characteristics of arc flash 

events including extreme heat, rapid pressure buildup, intense radiation, and projectile hazards, is fundamental to 

developing effective mitigation strategies. 

The presentation emphasizes a dual-layer protection approach combining passive and active mitigation techniques. 

Passive strategies include arc-resistant equipment design, pressure relief ducts and chimneys, and enclosure 

compartmentalization. These systems safely vent arc energy outside equipment and reduce internal pressure buildup. 

However, passive systems have limitations when access doors remain open, necessitating supplementary protection 

measures. 

Active arc-flash mitigation through specialized protective relays represents the technological frontier. These fast-acting 

systems detect arcs via optical sensors and over-current data, operating within 2.5 milliseconds. This is significantly faster 

than traditional protection schemes. Arc quenching devices such as the Ultra-Fast Earthing Switch (UFES) exemplifies 

advanced technology, independently detecting faults through dual sensing and collapsing arc voltage in less than 4 

milliseconds through rupture joint activation and grounding mechanisms. 

Arc flash studies quantify incident energy (measured in cal/cm²) at specified distances, establishing boundaries and 

informing Personal Protective Equipment (PPE) selection across IEEE categories 1-4. Critical analysis parameters include 

fault current magnitude, arcing duration, working distance, electrode configuration, and enclosure size. Minimizing arc 

duration through rapid fault clearance is paramount, as incident energy increases exponentially with time. 
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Integration of arc-resistant switchgear design standards (ANSI/IEEE C37.20.7 and IEC 62271-200:2021) provides systematic 

classification frameworks. Internal arc classification and arc-resistant types establish clear operational and safety 

parameters. 

This presentation synthesizes these concepts into a cohesive framework for electrical engineers, facility managers, and 

safety professionals. Attendees will gain practical knowledge for conducting comprehensive arc flash studies, 

implementing protection strategies, and designing systems that minimize personnel risk while maintaining system 

reliability. The emphasis on both passive containment and active suppression technologies positions organizations to 

exceed compliance requirements and establish industry-leading safety practices. 

 

 Mirza Danish Baig received his Masters degree in Electrical Engineering with a specialization 

in Energy and Environment from the University of Calgary in 2020. Danish is a registered 

professional engineer in the Province of Alberta and has more than 15 years of experience 

working with Medium Voltage Switchgear and components at three major manufacturers of 

electrical power distribution equipment. Currently, he is working with ABB as a Product 

Marketing Specialist for Medium Voltage Indoor Appa-ratus with a focus on MV Breakers, MV 

Switches, MV Instrument Transformers, UFES, and MV Sensors. 

 
 

13:20 – 13:40 

Alternate Motor Technologies for Next Generation Electric Vehicles (NGEVs) 

Author(s): Adil Usman and Pramod J Chaudhary, Varroc Engineering Limited, India  

Abstract 

The automotive industry is actively exploring and scrutinizing alternate motor technologies which employs reduced or no 
rare-earth (RE) elements for rotor field excitation. This significant shift in industry practices is taken forward due to the 
geopolitical supply chain vulnerabilities, extreme price volatility, and severe environmental concerns associated with 
traditional RE magnets.  Therefore the electric vehicle (EV) industries are finding suitable replacement to heavy RE (HRE) 
based permanent magnet synchronous motor (PMSM); with matching alternatives employing no critical rare earth 
elements. These include motors like - Induction motor (IM), synchronous reluctance motor (SynRM), switched reluctance 
motor (SRM), and wound rotor synchronous motor (WRSM) or electrically excited synchronous motor (EESM). In addition 
to RE free composition, the assertion of delivering competent performance in terms of torque, speed and efficiency; is  

practically been validated at industrial level. Each type of motor when employed in EVs appears to have its own 
performance merits and limitations, which shall be covered extensively in the presentation.  This industry presentation 
will delve into an ongoing transformation phase of EV industries (OEMs and Tier 1 suppliers) focusing on the transition, 
adoption and development of magnet free motors for electric transportation systems. The existing practice of employing 
PM based motors is found necessary to be substituted by potential non-RE motors which possess matching/or better 
capabilities and are found to be more promising. These motors can therefore be referred to as- Next Generation Electric 
Motors (NGEMs).  The presentation will outline the comparative assessment of potential RE-free motors; their prospects 
of employing/replacing them in 2-wheeler (2-W), 3-W and 4-W EVs; and finally address the pragmatic challenges in terms 
of manufacturing technology and cost of these motors. The strategies adopted to overcome the tangible obstacles will 
also be covered.  Moreover, the presentation will demonstrate comprehensive insights into the landscape of emerging 
trends and technological developments in the area of magnet free motors for the Next Generation Electric Vehicles 



(NGEVs), offering practical takeaways for engineers, professionals, researchers, and industrialists navigating similar 
initiatives.  

With the global technological shift in the automotive industry, it is projected that the market share of the RE free motors 
will boost significantly in next few years. This shall further drive the audience to stimulate greater interest and deeper 
understanding of the potential RE-free motors suitable for NGEVs. Whether you are a project manager, engineer, or 
decision-maker, this presentation on rare earth free motors will provide actionable strategies to enhance your approach 
to future EV motors projects and inspire innovative thinking in automotive industry. 

Dr. Adil Usman is currently working as an R&D Tech Lead at Varroc Engineering Limited, India. 
Dr. Usman was a postdoctoral researcher at the National Laboratory of the US Department of 
Energy (DOE) and at University of California Santa Cruz, United States between 2021-2023.  Dr. 
Usman holds a PhD degree in Electrical Engineering from Indian Institute of Technology (IIT), 
India. His research areas of interest include the design & development of next generation 
electric machines (NGEMs), condition monitoring of electric motors and State of Health (SOH) 
estimation for all electric transportation systems. He has more than 50 reputed research 
publications, more than 40 invited talks and several technical awards and recognitions to his 
name. Dr. Usman is a Senior Member of IEEE and is currently serving on the Board of Directors 

for the IEEE Industry Applications (IA) Society.  He is also serving on the Editorial- Board of IEEE Transactions on Industry 
Applications (IA), Industrial Electronics (IE), Transportation and Electrification (TE) and Power Electronics (PEL). 

 
 

13:40 – 14:00 

Wide Bandgap (WBG) Power Electronics Systems for Electrification of Off-Road Vehicles, 

Including Soft-Switching SiC Inverter 

Author(s): Dr. Brij Singh, John Deere, USA 

Abstract 

This presentation discusses publicly available information related to vehicle electrification projects at John Deere, 

highlighting several enabling technologies developed within the company. The scope includes high‑power converters 

based on both silicon (Si) IGBTs and silicon carbide (SiC) MOSFETs, including a 200 kW, 1050 VDC silicon carbide (SiC) dual 

inverter. The front‑end converter architecture, which transforms mechanical power from the vehicle engine into electrical 

power for the electric powertrain, will be described with a focus on heavy‑duty construction and agricultural vehicles. The 

presentation covers the development and test verification of key technologies that enabled the successful realization of a 

power‑dense (43 kW/L), high‑temperature inverter suitable for operation with 115 °C water‑ethylene‑glycol coolant, 

while achieving high efficiency (>98% across the entire coolant temperature range). In addition, a brief overview of 700V 

100kW  soft‑switching SiC (S2SiC) inverter technology will be provided. 



Dr. Brij Singh (IEEE Fellow) has earned all his degrees in electrical engineering including Ph.D. 

from IIT Delhi. He is a John Deere Technical Fellow in Power Electronics Engineering and serves 

as the Electrification R&D Manager at John Deere, USA. He has authored or coauthored 105 

research papers, holds 41 granted U.S. patents, many European patents, one trade secret and 

has over a dozen pending patents. His research interests include wide bandgap technologies, 

power electronics for precision agriculture, vehicle electrification, electric motor control 

systems, and power conversion systems. At John Deere, Dr. Singh has received three 

innovation awards and one collaboration award. He is the recipient of the 2020 IEEE Power 

Electronics Emerging Technology Award and served as an IEEE Power Electronics Society Distinguished Lecturer (PELS DL) 

from 2021 to 2024. He currently serves as the Chair of the IEEE PELS Distinguished Lecturer Program. In 2023, the U.S. 

Department of Energy recognized Dr. Singh’s outstanding contributions and technical leadership with a Distinguished 

Achievement Award. Since 2015, his research initiatives have been supported by U.S. federal funding, with approximately 

$19 million secured in direct and indirect awards. 

 

 

14:00 – 14:20 

Cloud-Based Predictive Maintenance and Health Indexing of VSI-Fed Medium Voltage Drives 

Author(s): Abdesh Khan, Senior MV Drive Expert, Schneider Electric Canada; Joel Pretorious, Industry Services Sales 

Leader, Schneider Electric Canada.  

Abstract 

Prediction and real-time monitoring of critical electrical assets, including medium-voltage drives, can be achieved through 

cloud-based asset management platforms that combine IoT data acquisition, cloud analytics, and expert support. In this 

presentation, the EcoStruxure Asset Advisor platform is presented as an example of this approach. It uses IoT data, cloud 

analytics, and expert support to detect problems early and prevent failures. Through data collection from various sensors, 

different analytics and algorithms are performed to detect anomalies and to calculate indicators such as aging index, 

health index, alarms probability, overall failure probability and thermal state in real-time and predicted scenarios. In this 

presentation, the EcoStruxure asset advisor platform will be demonstrated for the voltage source inverter (VSI) fed 

medium voltage industrial motor drive in an oil and gas application. Initially, the data acquisition sensors and their 

interface to the cloud for the VSI medium volage drive will be presented. Then, various analytics and algorithms that are 

performed to detect anomalies and to calculate the health indexes will be discussed. Finally, the specific asset advisor 

indicators of a VSI fed medium industrial motor drive installed in an oil and gas application will be presented. 

Dr. Abdesh Khan is a Senior Medium Voltage (MV) Variable Frequency Drive (VFD) Specialist 

with over 14 years of experience in commissioning, troubleshooting, and diagnostics of MV 

drive systems in heavy industrial applications. He currently supports Schneider Electric’s North 

American operations, providing technical expertise for complex MV drive projects. 

Previously, he spent over a decade at Rockwell Automation, where he specialized in resolving 

complex field issues related to MV drives and power quality across industries such as oil and 

gas, water treatment, metals, and manufacturing. 

Abdesh holds a PhD in Electrical Engineering and has published IEEE research in advanced 

motor drive control using machine learning and diagnostic techniques. He has also taught courses in industrial systems 

and controls at the post-secondary level. 



He is a Senior Member of IEEE, an Associate Editor for IEEE Transactions on Industry Applications, and actively contributes 

to advancing AI applications in industrial automation. 

 

Joel Pretorius is an Industry Services Sales Leader at Schneider Electric based in Calgary, 

Alberta, where he leads strategic growth initiatives focused on industrial automation, power 

systems, and lifecycle services. With deep expertise in bridge-to-cloud architectures, 

electrical distribution, and industrial digitalization, Joel helps customers modernize critical 

infrastructure while improving reliability, safety, and operational efficiency. 

Joel brings extensive experience working with Schneider Electric’s portfolio, including 

EcoStruxure™ solutions, Modicon PLC platforms, Altivar variable frequency drives, and 

advanced power management systems. He is particularly focused on driving value through 

integrated solutions that combine hardware, software, and services—enabling customers to transition from reactive 

maintenance to predictive and performance-driven operations. 

In his leadership role, Joel partners with industrial clients across sectors to develop modernization roadmaps, optimize 

asset performance, and implement scalable, future-ready solutions. He is also actively involved in sales strategy, solution 

enablement, and competitive positioning—supporting both customer outcomes and organizational growth. 

Joel is passionate about translating complex technical concepts into practical, business-driven solutions and is a strong 

advocate for innovation in industrial services. He frequently supports executive presentations, technical training, and 

customer engagements aimed at accelerating digital transformation in the industrial sector. 

 

14:20 – 14:40 

Introduction to Device Limited Arc Resistant (DLAR) Certified Switchgear 

Author(s): Gary H. Fox, PE, ABB, USA; Amar Kini, ABB, USA 

Abstract 

Device Limited Arc Resistant (DLAR) Switchgear may provide several advantages over that of traditional arc resistant 

switchgear. Traditional arc resistant switchgear requires the strengthening of the en-closure walls and sometimes internal 

barriers to the heat and pressure effects of arcing faults.   Provisions must be made to allow the exhaust of gasses that are 

byproducts of the arc to safely escape from within the enclosure, typically towards the ceiling or through a plenum to an 

area restricted from personnel. Outdoor applications typically must be enclosed in “e-houses.” DLAR switchgear can have 

standard indoor and enclosures.  No plenums are necessary.  Certification is maintained even when covers are open. This 

introduction to DLAR switchgear will include a short review of IEEE C37.20.7 type characteristics and test criteria for 

conventional arc resistant switchgear and contrast this to the test requirements for DLAR. An example of the 

implementation of DLAR and application considerations will be provided.   

Amar Kini has over 25 years of combined experience in R&D, product development, and 

manufacturing. He is currently the R&D Manager for ANSI Medium Voltage Metal-Clad 

Switchgear at ABB. He holds a master’s degree in mechanical engineering and is a member of 

IEEE.   

 

 

 



 

14:40 – 15:00 

Evaluation of Power Transfer Logic Design Based on Lessons Learned from Power System 

Incidents in Nuclear Power Plants 

Author(s): Moon-Young Kim, Korea Institute of Nuclear Safety, South Korea  

Abstract 

In nuclear power plants, safety features that perform essential safety functions are provided in order to maintain reactor 

core cooling and prevent core damage. To ensure the appropriate functioning of these safety features, a stable and 

uninterrupted power supply is required. The safety-related power systems(Class 1E systems) supplying power to safety 

features are designed based on the principles of redundancy, independence, and defense in depth to prevent loss of 

power. In the case of the defense in depth design for power systems in nuclear power plants, it is composed of various 

power sources including offsite power systems, emergency diesel generator systems, alternate power supply systems, 

and mobile power sources. The offsite power systems consist of two physically and electrically independent offsite power 

supply circuits. When one normal power supply circuit becomes unavailable due to electrical faults, a power transfer to 

the alternate power supply circuit is initiated enabling reliable power supply to safety buses and safety features without 

interruption. The power transfer which enables a switchover from normal power source to alternate power source plays 

a role in the first level of the defense in depth design for power systems. It is important to ensure a suitable design of 

power transfer to prevent loss of offsite power and to reduce risk on nuclear safety. The anticipated worst case scenarios 

in the design of power transfer should be adequately considered to achieve its intended purpose preventing loss of offsite 

power. A recent nuclear power plant incident revealed that the power transfer design without bus electrical protection 

allowed electrical faults occurring in normal power supply circuit to propagate to alternate power supply circuit, ultimately 

resulting in loss of all offsite power. The incident highlights the significance of sufficiently considering electrical faults on 

bus in the design of power transfer logic to prevent faults propagation between two offsite power supply circuits. 

Therefore, this study analyzes the causes of a recent loss of offsite power incident in nuclear power plant associated with 

the power transfer and evaluates the design improvement of power transfer logic to prevent electrical faults propagation 

based on lessons learned from the incident. 

Moon-Young Kim is a Principal Researcher at Korea Institute of Nuclear Safety, where he is 

responsible for the review and inspection of power systems in nuclear power plants. With 

over 20 years of experience in safety regulation of nuclear power plants and research on 

transient analysis of power systems. Moon-Young Kim contributed to activities on the 

development of IAEA nuclear safety standards and participated in the publication of IAEA 

technical documents (Design Provisions for Withstanding Station Blackout at Nuclear Power 

Plants, TECDOC-1770).  

 


