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NB : (1)Answer SIX  Questions : 



SECTION -ONE :- Answer atleast TWO  Questions



SECTION -TWO :- Answer atleast TWO  Questions

       (2)All Questions carry equal marks

       (3)Neatness in handwriting and clarity in expression carries weightage

SECTION – 1

1. (a) With the aid of a sketch describe a diode barrier system that may be fitted in an electrical circuit designated intrinsically safe.

(b) Explain the operation of the diode barrier shown in the circuit in (a)


2. (a)  (i)  Describe the characteristics of a d.c. motor.

          (ii) Explain the advantages of such a motor for deck machinery.

    (b) Describe with the aid of a sketch a control system for the motor in (a).


3. Diesel electric propulsion is now being chosen as the power plant for an increasingly wide  variety of vessels.

(a)  Sketch a simple layout of such an installation.

(b)  Explain the advantages of selecting such a plant.



4. In the event of a failure of the main electrical power supply on a ship, an emergency source of power must be available.  State the circuits which must be fed from such a source and discuss the reasons governing the selection of such circuits.



5. The heating of conductors as a result of resistance in a distribution circuit causes a power loss expressed as_____________.
(a) line droop
(b) line loss
(c) IR drop
(d) hysteresis
Briefly Justify your Answer


SECTION - 2

6. 
Explain the torque-slip characteristics of an induction motor. A 10 H.P., 230 V, 3-phase, 50 Hz, 6-pole squirrel cage induction motor operates at a full load slip of 4% when rated frequency are applied. Determine (a) full load speed, (b) full load torque in Newton meters, (c) frequency of rotor current under this condition.


7. A 550 kVA, 50 Hz, single phase transformer has 1875 and 75 turns in the primary and secondary windings respectively. If the secondary voltage is 220 V, calculate 

 (a) Primary voltage   (b) Primary and secondary currents. (c) maximum value of flux.


8. A battery consisting of 48 cells, having an internal resistance of  0.02 ohm per cell, is to be charged so that the e.m.f per cell is raised from 1.8 to 2.2V. Determine the maximum number of carbon lamps of a parallel bank, which may be switched on in series with the circuit, so that the current from the 200V mains does not exceed 10A at the commencement of charging. If the circuit remains unaltered, calculate the current flowing through the battery when the charge is approaching completion. Each lamp is marked 110V,32 c.p. and requires 3.5 watts per candle power.



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 range 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. The low-voltage release of an a.c. motor-starter consists of a solenoid into which an iron plunger is drawn against a spring. The resistance of the solenoid is 35 ohm. When connected to a 220 V, 50 Hz, a.c. supply the current taken is at first 2 A, and when the plunger is drawn into the “full-in” position the current falls to 0.7 A Calculate the inductance of the solenoid for both positions of the plunger, and the maximum value of flux-linkages in weber-turns for the “full-in” position of the plunger.
-----------------------X------------------

