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EXAMINATION OF MARINE ENGINEER OFFICER

ELECTRO TECHNOLOGY

CLASS I

(Time allowed - 3 hours)

INDIA (2001)                                                                  Morning Paper
                     Total Marks  100

                        N.B. -        (1) Attempt  SIX questions only with minimum of TWO question from each part.

                                           (2) All questions carry equal marks.

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

1. Explain the working principle of a three phase induction motor. A 50 Hz, 4-pole induction motor has an emf in the rotor. The frequency of the rotor current is 2 Hz. Determine the (i) the synchronous speed, (ii) the slip, (iii) the speed of the motor.

2. Explain how rotating magnetic field is produced in three phase winding with three phase supply. A 4-pole, 3-phase induction motor operates from a supply whose frequency is 50 Hz. Calculate (i) Speed at which the magnetic field of the stator is rotating, (ii) Speed of the rotor when the slip is 0.04, (iii) The frequency of the rotor current when the slip is 0.03.

3. What are the factors which determine the synchronous speed of a motor? The star-connected rotor of an induction motor has a stand-still resistance of 4.5 ohms/phase and a resistance of 0.5 (/phase. The motor has an induced emf of 50 V between the slip-rings at stand-still on open circuit when connected to its normal supply voltage. Find the current in each phase and the power factor at start when the slip-rings are short-circuited.

4. What is slip? What are the factors on which the torque of a induction motor depends? Calculate the pitch factors Kp for a winding having 24 stator slots, 4 poles, when the coil span is 1 to 6.

5.  (a) Why A.C. generators are constructed with a stationary armature and revolving fields? 

(b) What is the common frequency used for A. C. supply in India? 

Find the number of armature conductors in series per phase required for the armature of a 3-phase, 50 Hz, 10-pole alternator with 90 slots. The winding is to be star connected to give a line voltage of 11000 V. The flux per pole is 0.16 wb.

6.  (a) Explain the principle of transformers. 

      (b) Derive the expression for the emf of a transformer winding.

A 20 kw lighting transformer of efficiency 95% is on full-load for 6 hours per day. Find the all day efficiency if the full-load losses are equally divided between copper and iron.

PART B

7. Describe the protective device carried on, and peculiar to, A.C. switchboards. 

State why, a breaker may not open upon severe and prolonged voltage dip. 

8. Give a reasoned opinion as to the accuracy of the following statements: 

(a) Low transient dips and low short-circuit currents involve opposing conditions in alternators, 

(b) Excessive voltage dip can have serious effects on lighting, motors and contact breakers. 

9. Identify the common causes of overheating in squirrel cage induction motors. 

State what preventive maintenance is necessary to minimise the possibility of overheating. 

10. (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.
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Answers

Answer 1 
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Answer 2 

Sol:

Ns = 
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N = Ns(1 – S) = 1000(1 – 0.04) = 1440 rpm.



fr = Sf = 0.03 × 50 = 1.5 r.p.s. = 90 rpm.

Answer 3

Sol:
Line voltage = 50 V.


e.m.f. per phase at stand-still = 
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 = 6.38 A.


Power factor = 
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Answer 4

Sol:
Number of stator slots = 24


Number of poles = 4


( Stator slots/pole = 6


If the coils are placed in 1 and 6, then it is short-pitched and the distance equal to 5/6th of the pole-pitch.


Hence it is short by 
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Kp = cos
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 = cos 15° = 0.9659.

Answer 5 

Sol:
Number of slots per pole = 
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Slots per pole per phase = 
[image: image13.wmf]3

9

 = 3.



Kb = 
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Eph = 
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 = 6352 V = 2 × flux × Kb × f × ( × S


(
S = 3726 conductors.

Answer 6

Sol:
Total losses on full-load = 5% of 20 kw = 1 kw.


( Cu. Loss = 0.5 kw, iron loss = 0.5 kw.


O/P of 20 kw for 6 hours/day = 120 kw h.


Copper losses for 6 hours/day = 3 kw h.


Iron losses for 24 hours/day = 12 kw h.


I/P of energy during 24 hours = 135 kw h.


All day efficiency = 
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 = 88.9%.
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