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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
1. Section A

2. A series motor is run on a 440-volt circuit with a regulating resistance of  R ohms for speed adjustment. The armature and field coils have a total resistance of 0.3 ohms. On a certain load, with R zero, the current is 20 amps, and speed is 1200 r.p.m. With another load and R equal to 3 ohms, the current is 15 amps. Find the new speed and also the ratio of the values of the power output of the motor. Assume the field strength at 15 amp to be 80 percent of that at 20 amps.

3. A three-phase, 500 volts, star-connected A. C. generator supplies a three-phase 74.6 kW mesh connected induction motor, the efficiency being 90 percent and the P.F. 0.85. Find the current in (a) in each motor phase, (b) in each generator phase. Find also in each case the active and reactive components.

3. A 440- Volt D.C. 3-wire system has 1000, 30 Watt lamps in circuit between the positive feeder and the middle wire, and 500 such lamps between the negative and the middle wire. By accident, the middle wire becomes disconnected from the generating station. What will be the P. Ds. between the outer and neutral immediately after this occurs?

4. Three equal resistance each of 2 ( are joined together to form a triangle ABC. An e.m.f. of 8 V and internal resistance 1( is connected across AB with positive terminal to A, and an e.m.f. of 12 V and internal resistance 1 ( is connected across AC with positive terminal to A. Using Kirchhoff's laws determine the current in AB, and the P. D. across C.B. 

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. A 30,000 tonne double hull tanker has two fresh water pumps driven by single phase AC motors. The developed voltage on the bus-bars is 230 volts. Assume a line loss of 0.001%. One of the single-phase a.c. motor has an input of 50 amperes at 230 volts. The b.h.p. is 10, and a Wattmeter records the power input as 9 kW. Calculate the value of the apparent power, the power factor, and the efficiency.

Section B

7. (a) Sketch an emergency standby battery charging-discharging circuit of the four pole switch type which allows one section of the battery to be on charge while the other section is available for discharge. Include in your sketch the arrangement for quick charge and trickle charge. 

       (b) State why one of the following battery types requires a trickle charge and the other does not: 

(i) Lead acid;

            (ii) Alkaline nickel cadmium. 

8. (a) With reference to limiting voltage dip and response time under impact loading: 

(i)State the effect of suddenly connecting a large increasing load across a ship's electrical power system, 

(ii) State the problems associated in obviating this effect,

          (b) Sketch a simple arrangement of a brushless alternator with an automatic voltage regulator in the circuit.

9. Reversing polarities of the bias has what effect on a transistor? What three factors limit the maximum collector current of a transistor? What difference exists between N-type and P-type semi-conductors?
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