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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. Explain the terms "electric field strength", permittivity" and "relative permittivity". A P.D. of 10 kV is applied to the terminals of a condenser consisting of two circular plates each having an area of 100 sq. cm separated by a dielectric 1 mm. thick. If the capacitance is 3 ( 10 micro-farad, calculate the electric flux density, and the relative permittivity of the dielectric.

2. A 240 volt shunt motor has an armature resistance of 0.4 ohm and a field resistance of 120 ohm. It runs at 460 rev/min and the armature current is 25 amperes. What resistance must be placed in the shunt field circuit in order to raise the speed to 560 rev/min, the torque remaining constant. Assume the flux to be proportional to the field current.

3. Three coils each, having a resistance of 10 ohms and an inductance of 0.02 henry, are connected (a) in star, (b) in mesh, to a three-phase, 50 Hz supply, the line voltage being 500 volts. Calculate for each case the line current and the total power absorbed.

4. Describe how the phase winding of three-phase machines must be connected to give (a) a STAR connection (b) a Delta connection. What is the ratio of line voltage to phase voltage and line current to phase current in each case? A 3 phase Star connected alternator generates a phase e.m.f. of 500 V and is loaded so that a current of 530 amps. flows in each phase and lags 60 behind the voltage. Calculate (a) the power factor, (b) the line voltage, (c) the line current, (d) the kVA output, and (e) the kW output.

5. A circuit consists of two coils connected in series. One coil has a resistance of 17.32 ohms with a reactance of 4 ohms. The circuit is connected to a 240-v 50c/s a.c. supply.

Calculate  (a) The total current in the circuit and its phase angle. (b) The voltage across each coil and their phase angles. 

6. If a turbo-electric propulsion equipment of a 2-pole alternator is driven at 2,800 r.p.m. and supplies a 36-pole induction-synchronous motor. Calculate the propeller speed.

Section B

7. With reference to electrical equipment in areas aboard ship having potentially flammable atmospheres:

(a) Explain the hazards involved.

(b) State the design features that render the equipment safe.

(c) Explain the precautions necessary when maintenance work is being carried out.

8. Describe the effects of reduction in the applied voltage connected to a standard a.c. squirrel cage motor with respect to:

(a) Temperature of windings (b) Starting current. (c) Starting torque. (d) Speed.

9. (a) Sketch a simplified circuit of a reverse power relay.

      (b) Explain briefly how the reverse power relay operates.

      (c) Explain why there is a time delay incorporated before the reverse power relay operates.

