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In the previous class discussed the following topics:

❖ Components of Load Torque

❖ Classifications of Load Torque

❖ Time and Energy Loss in Transient Operations

❖ Steady State Stability of an Electric Drive System

Discussed in the Previous Class 
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Lecture Outcomes 

❖ Power Electronics Converters 

❖ Introduction of Electric Vehicles

❖ Types of Converters used in Electric Drives

❖ Battery Management Systems for Electric Vehicles 

❖ Lecture remarks: Key points of today’s class  
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Introduction of Power Electronics Converters 

➢ Power electronics converters play a crucial role in controlling and optimizing the 

performance of electric drives. 

➢ These converters facilitate the efficient and precise conversion of electrical energy, 

enabling the speed and torque control of electric motors.

➢ Types of converters: 

1. AC to DC converters (Rectifiers) 

2. DC to AC converters (Inverters)

3. DC to DC converters (Choppers)

4. AC to AC converters  (Cyclo-converters)
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Applications of Power Electronics Converters in Electric 

Drives

Variable Frequency Drives (VFDs):

➢ Power electronics converters, such as inverters, are widely used in Variable Frequency 

Drives. 

➢ They convert fixed AC voltage and frequency from the power supply to variable 

voltage and frequency, allowing precise control of motor speed. 

➢ VFDs are extensively used in industrial applications for energy savings and process 

control.



6

Applications of Power Electronics Converters in Electric 

Drives

Electric Vehicle Drives:

➢ In electric vehicles (EVs) and hybrid electric vehicles (HEVs), power electronics 

converters are employed to control the energy flow between the battery and the electric 

motor. 

➢ Converters, including inverters and DC-DC converters, manage power distribution, 

enable regenerative braking, and control the speed of the electric motor.
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Applications of Power Electronics Converters in Electric 

Drives

Renewable Energy Systems:

➢ Power electronics converters are essential in renewable energy systems where electric 

drives are used to harness energy from sources like wind turbines and solar panels.

➢ Converters interface with these systems, ensuring the efficient transfer of power to the 

electrical grid or energy storage systems.
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Applications of Power Electronics Converters in Electric 

Drives

Uninterruptible Power Supplies (UPS):

➢ In UPS systems, power electronics converters provide a seamless transition between the 

utility power and backup energy sources. 

➢ Converters maintain a stable and reliable power supply during grid disturbances or power 

outages, ensuring continuous operation of critical equipment.
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Applications of Power Electronics Converters in Electric 

Drives

Industrial Motor Drives:

➢ Power electronics converters are extensively applied in industrial motor drives for 

various applications such as pumps, fans, and conveyors. 

➢ These converters enable precise speed and torque control, leading to improved 

energy efficiency and process control.
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Applications of Power Electronics Converters in Electric 

Drives

Home Appliances and HVAC Systems:

➢ Electric drives powered by converters are used in home appliances like washing 

machines, refrigerators, and air conditioners. 

➢ By controlling the speed and operation of the motors in these devices, converters 

enhance energy efficiency and overall performance.
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Applications of Power Electronics Converters in Electric 

Drives

High-Speed Trains and Locomotives:

➢ Power electronics converters are crucial in the traction systems of high-speed trains and 

locomotives. 

➢ They control the speed and torque of electric motors, ensuring efficient and smooth 

operation while optimizing energy consumption.



12

Applications of Power Electronics Converters in Electric 

Drives

Flywheel Energy Storage Systems:

➢ Power electronics converters are employed in flywheel energy storage systems to 

manage the charging and discharging of the flywheel. 

➢ Converters play a key role in regulating the flow of energy between the flywheel and the 

electrical grid.
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Applications of Power Electronics Converters in Electric 

Drives

Aerospace Applications:

➢ Electric drives in aerospace applications, such as aircraft and satellites, utilize power 

electronics converters for motor control, contributing to improved efficiency and 

reliability.
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Medical Devices:

➢ Power electronics converters are used in various medical devices, including pumps, 

ventilators, and robotic surgical systems. 

➢ They enable precise control of motorized components, enhancing the performance and 

accuracy of medical equipment.

Applications of Power Electronics Converters in Electric 

Drives
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Introduction of Electric Vehicles
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Components of Electric Vehicles
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Introduction of Electric Vehicles

Table I. Comparison of EV motors
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Types of Electric Vehicles
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New Electrical Energy Storage Sources for Electric Vehicles
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Background of Electric Powertrain 
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Types of Motor Configuration in EVs 
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Types of Electric Motors in EVs 
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Source of Torque Ripples in BLDC Motor
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Control Techniques to Mitigate Torque Ripples of BLDC Motor 
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FOC Technique to Control of BLDC Motor 
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DTC Technique to Control of BLDC Motor 
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Intelligent Controller Technique to Control of BLDC Motor 
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Source: W. Liu, T. Placke, and K.T. Chau, “Overview of Batteries and Battery Management for Electric Vehicles,” in Science 

Direct, Energy Report, vol. 8, pp. 4058-4084, 2022.

Fig. 1. Research domain in EVs.

Research Domain in EVs 
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Source: W. Liu, T. Placke, and K.T. Chau, “Overview of Batteries and Battery Management for Electric Vehicles,” in Science 

Direct, Energy Report, vol. 8, pp. 4058-4084, 2022.

Fig. 2. Industrial value chain and 

circulation of rechargeable battery for EVs.
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Source: W. Liu, T. Placke, and K.T. Chau, “Overview of Batteries and Battery Management for Electric Vehicles,” in Science 

Direct, Energy Report, vol. 8, pp. 4058-4084, 2022.

Fig. 2. Advanced Battery Management System for EVs.

Advanced Battery Management 

System for EVs
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Fig. 2. Functional Block Diagram of Battery Management System for EVs.

Source: W. Liu, T. Placke, and K.T. Chau, “Overview of Batteries and Battery Management for Electric Vehicles,” in Science 

Direct, Energy Report, vol. 8, pp. 4058-4084, 2022.
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Key Points from Today’s Class 

❖ Power Electronics Converters 

❖ Introduction of Electric Vehicles

❖ Types of Converters used in Electric Drives

❖ Battery Management Systems for Electric Vehicles
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Key Points from Next Class 

In the next class, we will be discussing on the 

❖ Open-loop and closed-loop control techniques for electric drives

❖ Speed control, torque control, and position control methodologies

❖ Control of DC drives fed through single-phase and three-phase  semi-converter
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Thank you so much for your attentions 

Q & A
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