Electrical Drives 6"semester Electrical

Sr. No. Date of Delivery of Lecture Planned Topic

1 1 Review of emf and torque equations of DC machine

2 1 review of torque-speed characteristics of separately excited dc motor, change
in torque-speed curve with armature voltage,

3 1 example load torque-speed characteristics, operating point,

4 1 armature voltage control for varying motor speed

5 1 Flux weakening for high speed operation.

6 1 Review of dc chopper and duty ratio control.

7 1 chopper fed dc motor for speed control,

8 1 steady state operation of a chopper fed drive, armature current waveform and
ripple

9 1 calculation of losses in dc motor and chopper, efficiency of dc drive, smooth
starting

10 1 Review of motoring and generating modes operation of a separately excited dc
machine,

11 1 four quadrant operation of dc machine;

12 1 single-quadrant, two-quadrant and four-quadrant choppers;

13 2 Steady-state operation of multi-quadrant chopper fed dc drive, regenerative
braking.

14 2 Control structure of DC drive, inner current loop and outer speed loop

15 2 dynamic model of dc motor — dynamic equations and transfer functions,

16 1 modeling of chopper as gain with switching delay,

17 1 plant transfer function, for controller design,

18 1 current controller specification and design,

19 1 Speed controller specification and design.

20 2 Review of induction motor equivalent circuit and torque-speed characteristic,

21 2 variation of torquespeed curve with (i) applied voltage, (ii) applied frequency
and (iii) applied voltage and frequency,

22 2 Typical torque-speed curves of fan and pump loads, operating point, constant
flux operation, flux weakening operation.

23 1 Review of three-phase voltage source inverter,

24 1 generation of three-phase PWM signals,

25 2 sinusoidal modulation, space vector theory,

26 1 conventional space vector modulation;

27 1 constant V/f control of induction motor

28 2 Steady-state performance analysis based on equivalent circuit, speed drop with
loading, slip regulation.

29 1 Impact of rotor resistance of the induction motor torque-speed curve,

30 1 operation of slip-ring induction motor with external rotor resistance,

31 2 starting torque, power electronic based rotor side control of slip ring motor,

32 1 Slip power recovery.




