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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 a minimum of TWO Questions from each Part.

                             (2) All questions carry equal marks.

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

1. A two wire ring distributed as shown below in the figure is 300m long and is fed at 240V at A. At a point B, 150m from A, there is a load of 120A and at C, 100m in the opposite direction, there is a load of 80A. The resistance per 100m of single conductor is 0.03(. Find – 

(a) the current in each section

(b) the p.d.s. at B and C.
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2. A shunt runs on no load at 700 revs/min off a 440V supply. The resistance of the shunt circuit is 240(. Calculate the additional resistance required in the shunt circuit to raise the no load speed to 10,00 revs/min. The following table gives the relationship between the flux and the shunt current. 

	Shunt current – (a)
	0.5
	0.75
	1.0
	1.25
	1.5
	1.75
	2.0

	Flux/pole - (mWb) 
	6
	8
	9.4
	10.2
	11.8
	11.2
	10.5


3. A delta connected load  is arranged as in figure, calculate – 

(a) The phase current 

(b) The line currents

The supply voltage, line is 400V at 50 Hz.
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4. 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. 

5. (a) Define (base current amplification factor). 

      show ( =     (    


                  1 - ( 


(b) A transistor is connected as shown in figure in common emitter (CE) configuration, in which, collector supply is 8V and voltage drop across resistance Rc connected in the collector circuit is 0.5V. 

The value of Rc = 800(. If ( = 0.96. 

Determine - 

(i) collector emitter voltage 

(ii) base current. 
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6. (a) How does a zener maintain constant voltage across a load in the breakdown region?

(b) A series voltage regulator is required to supply a current of 1A at a constant voltage of 6V. If the supply voltage is 10V and the zener operates in the breakdown region, draw the circuit. Assume ( = 50, VBE = 0.5V and minimum zener current = 10mA.

PART B

7. (a) With reference to single phasing applied to a.c. motors: 

(i) Explain the meaning of single phasing; 

(ii) Describe its effect, 

(iii) State the most common cause of single phasing.

(b) Sketch a simple diagram of a direct on line starter,showing in detail the overload and single phase protection trip.

8. (a) Sketch a simple cross section through a nickel-cadmium alkaline cell. 

(b) Describe the cell stating the materials used in its construction. 

(c) State the changes that occur in the cell during the discharge and charging process. 

9. (a) Explain why the neutral line on a three phase shipboard electrical distribution system is usually insulated as against the shore practice of having the neutral line earthed.

(b) State the disadvantages of the insulated neutral line three phase system. 

10. (a)  With reference to electric cables: 

(i)State three insulating materials.

(ii) State five desirable properties of the insulating materials. 

(iii) State where metal sheathed armoured cable should be grounded (earthed).

(b) Show by means of sketches how cables are passed through the following:

 (i) Refrigerated space bulkhead. 

(ii) Watertight bulkhead; 

(iii) Watertight weather deck.
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Answers

PART A

Answer fro Question No. 1

Current in section AB = 86.7A

Current in Section BC = - 33.3A from C to B

The p.d.s at B and C = 233.2v

Answer for Question No.2

355(
Answer for Question No. 3

3.77 heading VBR by 900
IB = 4.3A

Answer for Question No. 4


Here f =  PN    =   4 ( 1500   = 50Hz

  120            120 

( Eph = 2.22 KDZph(f volts

=  2.22 ( 0.966 ( (4 ( 2 ( 2) ( 14 ( 10-2 ( 50 

=  2.22 ( 0.966 ( 16 ( 14 ( 10-2 ( 50 

=  2.22 ( 0.966 ( 8 ( 14

=  240.19 volts/phase 

Terminal voltage = (3 ( 240.19 = 1.732 ( 240.19 = 416V. 

Answer for Question No. 5

(a) ( / 1 - ( 

(b) (i) 7.5 v  (ii) 0.026mA

Answer for Question No. 6

(b) (i) IB = 20 mA  V2 = 6.5V      (ii) 3.5V    ( 120(
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