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EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(GENERAL)

CLASS I

(Time allowed - 3 hours)

Total Marks 100

    INDIA                                                                          Morning Paper

                                  N.B. -        (1) Attempt SIX questions ONLY.

                                                    (2) All questions carry equal marks.

                                                    (3) Marks for each part question are shown in brackets.

                                                    (4) Neatness in handwriting and clarity in expression carries weightage
1. In view of the number of fatalities involving fixed gas fire extinguishing systems used for firefighting purposes, your company is considering alternative methods of protection for the machinery spaces. As Chief Engineer compile a letter to the company expressing your views for the retention or rejection of such a fixed gas fire extinguishing system and stating your opinion on viable alternative systems.

2. An acceptable method of dealing with accumulated oil found in the pump room bilges is either one or combination of the following:

(a) Transfer the oil to the sea chest

(b) Pump the oil into slop tanks

(c) Discharge the oil over the side on an outgoing tide

(d) Pump the oil into a clean ballast tank

State the correct answer and justify why the other methods are considered non acceptable in terms of contravention of national and the international rules on pollution.

3. With reference to chemical tankers:

(a) Sketch a suitable cargo pumping and stripping system, labelling the component parts and indicating the direction of fluid flow;

(b) State the requirements of the regulations evolved to reduce pollution of the sea by chemical tanker cargoes.

4.  (a) State the laboratory tests that may be carried out on specimens of steel for ships’plate giving reasons for these tests.



(b)   The basic compositions of two different plates used for ship building are given in Table. One is an example of modern practice whilst the other is a specification of a 1940’s tanker that split in two due to brittle fracture. Compare these two specifications critically and explain which of these two steels would be most resistant to brittle fracture.

	
	C
	M
	Si
	S
	P
	Al
	N

	Steel 'A'
	0.18%
	0.7%
	0.3%
	0.04%
	0.04%
	0.015%
	0.005%

	Steel 'B'
	0.19%
	0.57%
	0.03%
	0.029%
	0.042%
	0.005%
	0.008%


5. (a) Define proportional control action.

(b) Sketch and describe a simple pneumatic proportional controller.

(c) State a suitable process where a proportional controller may be employed.






(d) State ONE disadvantage of  “proportional only” action.



6. The side plating of the rudder of a vessel requires extensive welding repairs owing to cracks and pitting, and as Chief Engineer you are requested to supervise repairs to the rudder.

(a) Suggest a suitable type of welding process.


(b) State, with reasons, FOUR common welding defects.

(c) State what tests may be carried out before returning the rudder to service.

7. With reference to the carriage and pumping of liquefied gas cargo:

(a) Sketch a suitable pumping system labeling the component parts;



(b) State;

(i)  Why submerged hydraulically driven pumps are not used;


(ii) How overheating of pump drive shaft bearings is avoided;


(c) State how the risk of fire and explosion in cargo tanks is obviated both in the loaded and discharged condition.

8. During routine soundings it is found that leakage into a cofferdam is occurring from an adjacent deep cargo oil tank.

(a) As Chief Engineer state the procedure for directing safe entry by the engine room staff to ascertain the cause of the leakage.

(b) If the leakage persists discuss EACH of the following options as a possible remedy:

(i) Leave the cofferdam to flood with oil 

(ii) Flood the cofferdam with sea water

(iii) Seal the cofferdam and pressurize with air

(iv) Pump the leakage to bunker tanks.

9. With reference to electro-hydraulic steering gears:

(a) Sketch and describe a steering gear with two 50% torque units conforming to the single failure criteria.

(b) State, with reasons, the precautions necessary when operating on two rams only;

(c) Describe the tests necessary to ascertain that the gear will operate as required when one side of the circuit develops a malfunction.
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