List of questions from the course AE1B14PO1

“Electric drives and Traction 1”

Winter semester 2015/2016
A. Mechanics, dynamics, energetics, thermal dynamics 
1. General equation of motion and its solution

2. Reduction of torques on the working machine shaft while their angular speeds are unequal

3. What is driving torque, load torque, dynamic torque, passive torque, active torque?

4. Types of motor characteristics

5. Types of mechanical characteristics of working mechanisms

6. Methods for moment of inertia determination

7. Drive static stability 

8. Electromechanical transient performance, mathematical solution for linear torque-speed characteristic 

9. Numerical solution of general electromechanical transient performance

10. Run-up, time of run-up, regular time of run-up, mechanical time constant

11. Electric drive operational states
B. Drives with separated excited and series  D.C. motors 

1. Operational characteristics Ω = f(M), I = f(M), [Ω = speed, M = torque] If = const. of separately exited D.C. motor

2. Mathematical model of separately exited D.C. motor
3. Block diagram of the speed controller for speed control using armature voltage change

4. Amplification and transfer function of controlled rectifier

5. Control of drive with one converter for active and passive loading torque, speed reversion
6. Control of converter group without circulating currents and with circulating currents

7. Mathematical model of series D.C. motor

8. Operational characteristics Ω = f(M), I = f(M). of series D.C. motor

9. Run-up of series D.C. motor with resistance in armature circuit

10. Braking of series D.C. motor in resistance

11. Speed reversion of series D.C. motor

C. Drives with A.C. motors 

1. Mathematical model of induction motor, simplification for steady states

2. Torque of induction motor, maximum torque, slip at maximum torque of induction motor

3. Induction motor starting

4. Starting by use of impedance in rotor circuit

5. Counter-current braking. Recuperation braking.
6. Braking by use of D.C. current, braking torque

7. Speed control using stator voltage. Softstarter.
8. Induction motor speed control using variable frequency. U=f(f) 

9. Fundamental principle of vector oriented control 

10. Fundamental principle of direct control 

11. Mathematical model of synchronous machine

12. Transformation of stator system on rotor

13. Synchronous machine steady state, torque equation

14. Phasor diagram for constant power and variable excitation, “V” curves

15. Synchronization of the synchronous motor after an asynchronous run-up.
16. Excitation system with transmission to rotor by slip rings

17. Excitation system without transmission to rotor by slip rings

18. Development of rotating field of “ventil” synchronous   machine

19. Operation principle and connection of step motor power part

20. Operation principle and connection of power electronic converter for switched reluctance motor

21. Operation principle EC motor

22. Operation principle of electric drive with the linear motor
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