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Part - 1

1. With reference to electronic control systems:

(a) Draw a simple block diagram for temperature control;

(b) Describe each component shown in the diagram in (a).


2. With reference to a three phase shipboard electrical distribution system:

(a) Enumerate the advantages of an insulated neutral system;

(b) Enumerate the disadvantages of an insulated neutral system;

(c) Describe how the Earthed neutral system is Earthed;

(d) Compare the use of an insulated neutral system as opposed to the use of an Earthed  neutral system with regard to the risk of electric shock from either system.


3. Low horsepower, polyphase, induction motors can be started with full voltage by means of _____________.




(a) compensator starters






(b) autotransformer starters






(c) across-the-line starters






(d) primary-resistor starters






Justify Your Answer  stating why the other options are not appropriate.










4. When the series field of a compound wound DC generator is proportioned to the shunt field, providing for increased voltage with increased load, the generator is known as_____________.
(a) series compounded
(b) flat compounded
(c) over compounded
(d) shunt compounded
Justify Your Answer  stating why the other options are not appropriate.


5. 
Explain polarization in dielectric materials. Specify its units.


Find polarization in a dielectric material with 

           (r = 2.8 if D = 3.8 × 10–7(C/m2.



6. 
What is a floating neutral? Explain how two watt meters are used to measure the power factor of a circuit in a balanced load system.



Part - 2

7. Explain the working principle of a three phase induction motor. A 50 Hz, 4-pole induction motor has an emf in the rotor. The frequency of the rotor current is 2 Hz. Determine the (i) the synchronous speed, (ii) the slip, (iii) the speed of the motor.


8. A series-connected d.c. motor has a field  and armature  resistance  of 0.1 ohm and runs at 600 rev/min when taking a full-load current  of 100A from a 210V supply . Calculate the speed of the motor when the torque is reduced 75 per cent.



9. A part of the control system, a d.c. generator is provided with two sets of  field windings, acting cumulatively as shown in the diagram and specified below.

(a) A control-field winding bowing 250 turns/pole and resistance 25 ohm

(b) A shunt-connected field winding having 500 tunn/pole and resistance 50 ohm.

Tests show that the generated e.m.f. is directly proportional to excitation over the normal  operating range and that with the control-field winding  only excited and carrying 4 A, the open-circuit terminal p.d, of the machine is 50 V.

    A constant load-current of 10 A is to be maintained while  the load resistance , across the output terminals ,varies from 2 ohm to 10 ohm.Determine the trange of additional resistance RA ,to be connected in series with the separately-excited, control-field winding across a 100 V d.c, source.

     Neglect all voltage drops in the armature winding and the demagnetising effect of armature reaction.Assume speed of armature rotation to be constant.


10. A system, supplying a 100 kW lighting load at unity power factor and a 300 kW induction motor at 0.85 (lagging) power factor, is to have its power factor improved to 0.95 (lagging), by the use of a 100 kW synchronous motor. Determine the power factor and kVA of the synchronous motor.
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