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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. By reference to the way in which a D.C. shunt –connected generator may be considered to build-up its excitation explain what is meant by the term “critical resistance”.  When the field circuit of a D.C. machine is separately excited and the armature is driven at rated speed the following characteristics is obtained.

	Field Circuit Current (A)
	1.0
	1.5
	2.0
	2.5
	3.0

	Armature Circuit terminal p.d. on no-load.
	180
	207
	220
	225
	227


The resistance of the field winding is 70 - ohms. The machine is then shunt connected. Determine: -

(a) The no-load terminal p.d. when the machine is driven at rated speed and with an additional 20( resistor in the shunt-field circuit.

(b) The value of the additional field circuit resistance required if the machine is to attain the same terminal p.d. on no-load as in (a) when the speed at which the armature is driven is increased by 15 per cent.

2. Sketch a curve representing the growth of current in an inductive circuit when connected to a constant voltage supply. A coil of resistance 100( and inductance 9H is energized from a 200V supply. Calculate: -

(a) The time constant of the oil. (b) The final steady current.  (c) The initial rate of rise of the current.

(d) The energy stored in the magnetic field under normal operation.

 (e) The value of the discharge resistor which will limit the induced e.m.f. at switch off to 1.5 times the supply voltage.

3. A 70kVA transformer supplies – 

(a) A heating and lighting load of 10kW at unity p.f. and,

(b) A motor load of 75kVA at 0.766p.f. lagging.

Calculate the minimum rating of the power factor improvement capacitors, which must be connected in circuit to ensure that the transformer does not become overloaded.

4. The following values refer to a germanium diode: - 

	Forward Current (MA)
	0
	0.1
	0.18
	0.22
	0.4
	0.6
	0.8
	1.1
	1.6
	2.3
	3.45

	Forward voltage (mV)
	100
	140
	160
	180
	200
	220
	240
	260
	280
	300
	320

	Reverse current ((A)
	
	-0.2
	-0.3
	-0.4
	-0.4
	
	
	
	
	
	

	Reverse voltage (mV)
	
	-200
	-400
	-600
	-800
	
	
	
	
	
	


        Plot the anode characteristics for the above diode and determine from it –

(a) The “forward” D.C. resistance when the current is 3 mA.

(b) The forward anode voltage when the d.c. resistance is 200.

5. Find the no-load terminal voltage of a three-phase, four- pole a.c. generator from the following data. Flux per pole (assumed sinusoidally distributed) = 0.14 webers. Slots per pole per phase = 2. Conductors per slot = 2. Assume a Distribution Factor of 0.966. The machine is driven at 1500 rev/min and is star connected. 

6. A single-phase alternator required an excitation current of 1.9A to produce a short circuit full-load current of 100A. The same excitation current results in an open-circuit voltage of 430V. The armature resistance is measured to be 0.77(. Find the full-load voltage regulation at unity power factor when the terminal voltage is 500V.

Section B

7. Explain what is meant by and the significance of four of the following terms: -

(a) Voltage stabilization 

(b) Filter choke

(c) Rectification

(d) Grid bias voltage.

(e) Zener effect.

8. With respect to an emergency standby lead acid battery:

(a) Describe the safety aspects considered in the design and construction.

(b) State, with reasons, two causes of short circuit.

(c) State, with reasons, five causes of fall off in rated capacity.

9. (a) Sketch a direct on line starter suitable for a three phase a.c. induction motor.

      (b) Explain the limitations of the direct on line starter with respect to length of starting time and repeated successive starts. 
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