

 
                                                                          78ET-1

                                                                                       Sr. No. 6

[image: image1.png]


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 single-phase transformer 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.

2. A wooden ring has a mean diameter of 20 cm and a cross-sectional area 5 cm2. A coil ‘A’ having 200 turns is wound uniformly on this ring. A coil ‘C’ having 400 turns is wound uniformly over coil ‘A’. A steady direct current 2A in coil ‘A’ is reversed in 3 milli-seconds. Calculate the average value of the e.m.f. induced in coil ‘C’ as a result of this reversal. Assume all magnetic flux produced by the current in coil ‘A’ links all the turns of coil ‘C’. What is the value of the mutual inductance between the two coils. 

3. It is intended to place an additional 67 KW load across a supply main so that the leading power factor of the synchronous motor to be installed will bring the combined load to unity. The existing load consists of an induction motor supplying 135 KW at 93 per cent efficiency and 0.85 p.f. Estimate the kVA input required and the p.f. of the synchronous motor if its efficiency is 91 per cent. 

4. A 3-phase, 50 cycle induction motor with its rotor star-connected gives 400 volts (r.p.m.) at standstill between the slip-rings. Calculate the current and power factor in each phase of the rotor winding at standstill when joined to a star-connected circuit each limb of which has a resistance of 8( and an induction of 0.025H. The resistance per phase of a rotor winding is 0.15( and the inductance of 0.25H. 

5. Two single-phase alternators each have a terminal voltage of 2000 volts and are linked through an 8-ohm reactor, the resistance of which is negligible. A load of 500 kW at unity power-factor is taken off the bus bars at one particular point. What are the kVA loads on the two alternators, assuming equal inputs? 

6. A single-phase synchronous motor operates on 500 volts. Its synchronous reactance is 0.6 ohm, and its resistance is 0.2 ohm. What is the back e.m.f. of the motor when operating on 0.8 power-factor lagging, the armature current being 80 amperes? 

Section B

7. What is meant by the term magnetic hysteresis? Explain why when, iron is subjected to alternating magnetization, energy losses occur due to both hysteresis and eddy current?

8. What is the effect on the operation of the induction motor: -

(a) of increasing the length of the air gap (b) of using open slots

(c) of using semi-coded stator slots (d) Of using semi-closed rotor slots?

Discuss the mechanical construction of the motor with special reference to air gap requirement.

9. Write notes on the following subjects: -

(a) Discrimination in circuit protection. (b) Preferential tripping in switch gear.

      (c) Reverse current protection.
