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EXAMINATION OF MARINE ENGINEER OFFICER

ELECTRO TECHNOLOGY

CLASS I

(Time allowed - 3 hours)

Total Marks  100

     INDIA                                                                           Morning Paper
                                                  
                         N.B. -        (1) Attempt  SIX questions only with minimum of ONE question from each part.

                                           (2) All questions carry equal marks.

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

1. A 100 kW, 460V shunt generator on board ship was run as a motor on no load at its rated voltage and speed. The total current taken was 9.8A, including a shunt current of 2.7A. The resistance of the armature circuit at normal working temperature was 0.11(. Calculate the efficiencies at (a) full load (b) half load.

2. A single-phase transformer used for lighting circuit on board ship has 1000 turns on the primary and 200 turns on the secondary. The no load current is 3A at 0.2 power factor lag when the secondary current is 280A at a power factor of 0.8 lagging. Assume the voltage drop in the winding to be negligible. Find the current taken by the primary and its power factor.

3. A choking coil having an inductance of 0.25 henry and a resistance of 0.1 ohm is connected in series with a capacitor of 10.13 micro-farads capacitance. Calculate the resonant frequency, and also the voltage across the capacitor for the resonant condition if the supply voltage is 20 volts. The choking coil is used in a ships automatic circuit breaker.

4. Prove that, on the assumption of sine waves throughout, the rotating flux due to a three-phase system of magnetising currents is constant in magnitude. Where is this principle used and its application done on board ships.

5. A three-phase, star-connected 50-c/s, four-pole alternator has sixty slots on the stator, with two conductors per slot. The armature winding is of the double-layer type. Short-pitch coils are used, a conductor in slot No. 1, being connected to a conductor in slot No. 13. Determine the useful flux per pole required, to induce a line voltage of 6700 volts. Assume a sine wave of induced e.m.f.  with negligible variance as is prevalent on board ships. 

6. Sketch a fluorescent lamp and its ancillary equipment. Describe the effect of reduced voltage upon operation. Compare the ability of fluorescent lamps to withstand shock and vibration with that of incandescent lamps. 

Section B

7. A ship with an a.c. electrical system is connected to shore supply whilst in dock. Suggest with reasons why the motors of all pumps and fans have a tendency to run hotter than usual during this period. 

     Suggest with reasons how this tendency can be partially countered. 

8. (a) Explain why automatic voltage regulation    is required for an a.c. generator.            

(b). Explain why the setting of an automatic voltage regulator for an a.c. generator should not be altered while the machine is operating in parallel with another machine.                                   

(c).  Briefly describe the operation of an automatic voltage regulator.     

9. With reference to a.c. induction motors: 

     (a) State a suitable application for a wound rotor type motor, aboard ship.         

     (b) Explain how a squirrel cage motor can be arranged to run at different speeds.             
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