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Batch-I
2. Speed Control of DC Motor Drives:
2.1-Speed Control methods.
2.2-Single phase rectifier fed uncontrolled and controlled drives.
2.3- Chopper fed drives.
2.4-Closed loop control and Phase locked loop control of DC drives.
BATCH-II

1. Electric Drive:
1.1-Definition.

1.2-Components of electric drive system.

1.3-Advantages and applications of drives.

1.4-Factors governing the selection of motors.

1.5-Classification of drives.

1.6-Drive characteristics and nature of load conditions.

1.7-Selection of motor for particular drive.

1.8-Dynamics of motor load combination.

1.9-Multi quadrant operation.

1.10-Nature, classification and components of load torques.

BATCH-III
4. Electric Traction:

4.1-Definition and features of traction.

4.2-Classification of traction systems.

4.3-Types and choice of track electrification systems.

4.4-Review of characteristics and suitability of traction motors.

4.5-Transmission of drive and auxiliary equipment.

4.6-Loco wheel arrangement and riding qualities.

4.7-Train lighting system.
BATCH-IV
3. Speed Control of AC Motor Drives:
3.1-Speed control methods of induction motors.

3.2-Phase controlled drives.

3.3-Frequency controlled drives.

3.4-Slip power recovery schemes.

3.5-Voltage current and frequency control and closed loop control.
3.6-Variable frequency control of synchronous motor drives.

3.7-Self-controlled synchronous motor drives.
BATCH-V
5. Control of Traction Motors:
5.1-Speed time curves and speed distance curves.

5.2-Tractive effort.

5.3-Specific energy consumption.

5.4-Mechanics of train movement.

5.5-Coefficient of adhesion.

5.6-Control of traction motors.

5.7-Rheostatic control.

5.8-Series parallel control.

5.9-Drum controllers.

5.10-Constant current systems.

5.11-Multiple unit control.

5.12-Thyristor and feedback controls.

5.13-Magnetic levitation suspension systems.
BATCH-VI
1. A motor having suitable control circuit develops a torque given by Tm=aѡ+b and drives a         

    load whose torque may be expressed as TL=cѡ2+d, where a, b, c and d are positive

    constants. 

(i)
Determine the relations among these constants in order that the motor can start

            together with the load and have an equilibrium operating speed?

(ii)
Calculate the equilibrium operating speed?

(iii)
Predict will the drive be stable at the speed?

(iv)
Determine the initial acceleration of the drive?

(v)
Determine the maximum acceleration of the drive?
2. A 220 V, 1000 rpm, 175 A separately excited dc motor has an armature resistance of    .

    0.07Ω.It is fed from a single phase fully controlled rectifier with an ac source voltage of    

    230 V, 50 Hz. Assuming continuous conduction, Calculate

(i)
Firing angle for rated motor torque and 850 rpm.

(ii)
Firing angle for rated motor torque and -500 rpm.

(iii)
Motor speed for α=1700 and rated torque.
3. Two DC series motors each 1500 volts and armature resistance 0.25 ohms  take 500 amps during starting .If the effective weights of the train is 150 tonnes  and dead  weight of the train is 120 tonnes ,track resistance of 45N/tonne ,tractive effort /motor 40 KW  ,speed at the end of starting  period 40 kmph, find (i)duration of starting period and (ii)the speed of the train  at transition.(2014 (8 b))
4. A train has schedule speed of 30 kmph over a level track ,distance between stations being 1km .station stopping time is 20 seconds .Assume braking retardation of 3kmphs and maximum speed 25% greater than average speed ,calculate acceleration required to run the service.(2013(2) (7 b))-(2010(NR) (6 b)change is 3 kmph)-(2010(OR1) (6 b))
5. A 400 tonne goods train is to be hauled by locomotive up a gradient of 20% with acceleration of 1kmphs.coefficient of adhesion is 20%, track resistance 40N/tonne and effective rotating masses 10% of dead weight. Find weight of locomotive and number of axles, if axle load is not to increase beyond 22 tonnes. (2013(2) (8 b))
6. The specific energy output of a train weighting 100tonne is 21Wh/tonne/km ,during a run of 5 km .if the combined efficiency of the trains is 70% ,determine the consumption of the motor during the run .(2012(NR) (7 b))
7. An electric train has quadrilateral speed-time curve as follows:

                    (i)  Uniform acceleration from rest at 2kmphps for 30seconds

                    (ii) Coasting for 50 seconds

                    (iii)Duration of braking 20 seconds.

If the train in moving a uniform up gradient of 10 in 1000, tractive resistance of 40Nw/tonne, rotational inertia effect of 10% of dead weight, duration of station stop 15 seconds and overall efficiency of transmission gear and motor as 75%, find the schedule speed and specific energy consumption of run. (2013(1) (6 b))-(2011(OR2) (6 b))-(2010 (OR2) (7 b))
8. A Train with locomotive having 4 motors has a total mass of 250 tonnes starting from rest, the train attains a speed of 40 kmph in 20 seconds on a 1.1upgradient. The gear ratio is 3, gear efficiency is 95%, the wheel diameter is 95cm, Train resistance (average) is 40N/tonne and rotational inertia is 10%. Find the torque developed by each of the motors and the minimum weight of locomotive, given the coefficient of adhesion as 0.25.(2012 (OR1) (2 b))
9. An electric train has an average speed of 42kmph on a level track between stops 1400metres apart. It is accelerated at 1.7kmphps and is braked at 3kmphps. Estimate the energy consumption at the axle of the train per tonne-km. Take tractive resistance constant at 50N per tonne and allow 10% for rotational inertia.(2012(OR1) (7 b))
10. A train runs at a service in which there is a stop after every 800 m and scheduled speed is 30km/hr. Each stop is 20sec duration and the values of acceleration and retardation are 2 and 3kmphps respectively. Determine the trapezoidal speed-time curve to represent the run.(2012(OR2)(1) (7 b))
11. An electric train weighing 300 tonnes runs 10% up gradient with following speed-time curve.

(i)
Uniform acceleration of 1.5kmphps for 30sec.

(ii)
Constant speed for 40 sec.

(iii)
Coasting for 30 sec.

(iv)
Braking at 2.5kmphps to rest.

Calculate the specific energy consumption if traction resistance is 45NW/tonne, rotational inertia effect 10% and overall efficiency of transmission and motor 75%. (2011(NR) (7 b))
12. A 400 tonne train starts up a gradient 1 in 75 at the rate of 1.6kmphps. The tractive resistance is 66.75 Nw/tonne and the allowance rotational inertia has to be made at the value of 10%. Calculate the energy in kwh usefully employed in attaining a speed 48kmph from rest.(2011(OR1) (7 b))
13. The average speed of an electric train between two stations which are 5km apart and are on the same level is 40kmph. If both acceleration and retardation during braking are 2kmphps, Determine the specific consumption per tonne per km. Assume (i) Specific track resistance of 50NW per tonne, (ii) Combined efficiency of the train as 80% and (iii) The effect of rotational inertia as 10%. (2012(OR2)(2) (6 b))
14.A train is required to run between two stations situated 2.5 km apart with an average speed of 50kmph. Acceleration and retardation are respectively 2 kmphps and 3 kmphps. Find its maximum speed assuming simplified (trapezoidal) speed time curve. Calculate also the distance travelled by it before the brakes are applied.(2015 (8 b)) 
NOTE:  Your report should be submitted before one week containing all questions answers in    

              the same order which is given above according to batch wise. 
Text Books:

1. Fundamentals of Electrical Drives by GK Dubey

2. Power Electronics: Circuits, Systems and Applications by MH Rashid

3. A First Course on Electric Drives by SK Pillai 

4. Utilisation of Electrical Energy by E. Open Shaw Taylor and VVL Rao
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