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Course Outcomes:
e Be able to understand the principle of electrical drives
e Be able to understand the dynamics of electrical drive systems
e Be able to select suitable converters and their controls for drive applications
e Be able to use MATLAB/SIMULINK in simulating and designing of controllers for electrical drive systems.
Be able to explain the principles of vector control drives.

Module 1 Introduction to Electrical Drives
Elements of Modern Electrical Drives
Dynamics of Motor-Load System
Equivalent rotating system and fundamental torque equations
Components of load torque
Load and Motor torque-speed characteristics
Quadrant of operations
Steady state stability
Thermal consideration

Module 2 Power Electronic Converters in Electrical Drives
Controlled rectifier: modelling, control and simulation
Switched-mode converters: modelling, control and simulation
Current ripple in current controlled converters
Current Control Converters:

hysteresis

ramp comparison in stationary and rotating frames
Space Vector Modulation
Simulation of PE Converters

Module 3 DC motor drives

Construction, modeling and transfer function of the DC machine
Converters for DC drives & quadrant of operations

Closed-loop control of DC drives ¢ MATLAB/SIMULINK
Simulation of DC motor drives

Module 4 Induction motor drives
Induction motor: Steady state equivalent circuit
Scalar control: open loop constant V/Hz control:
Current control constant V/Hz
Dynamic modelling of IM
Vector control: rotor flux, stator flux and direct torque control
Simulation of AC motor drives
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