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MERCHANT SHIPPING DIVISION (£ it
MINISTRY OF PORTS AND HIGHWAYS .. A

SRI LANKA

EXAMINATION FOR CERTIF ICATE OF COMPETENCY-
SECOND ENGINEER OFFICER- UNLIMITED- DECEMBER 2010

ENGINEERING KNOWLEDGE ~GENERAL

Time allowed three hours
Answer any six questions from Section A, two questions from Section B and two

questions from Section C
Answers with clear sketches/diagrams, neat hand writing and clear expression

Wil getfull marks

SECTION A- Answer any six questions

\J @With reference to rotary vane steering gear:
(a) (i) state the symptoms that would indicate leakage across vane seals; (4)

(ii) explain how reversal of bridge control results in the rudder moving from
port to starboard (or vice-versa). (4)
(b) State the steering gear tests that should be carried out before a voyage begins, ?)

3 @ Discuss the means by which corrosion of the following may be limited by
manufacturers and ship's personnel respectively: -

(a) Internal and external surfaces of auxiliary steam lines. 2)
(b) External surfaces of auxiliary boilers. 3)
(c) Water boxes of sea water coolers and condensers. 3)
(d) Main sea water inlet lines. (2}

failure occurs. #3)
(b) State. the difference between high stress/low cycle and low stress/high
cycle fatigue giving an example of each (4).
(¢) State how defects in the metal can influence—the -expected safe--life of a
component 2).
(d) State how fuel injection timing and cylinder power balance can
influence the possibility of fatigue cracks developing in the bedplate(2).

\. @(a) Briefly explain the term metal fatigue and further explain how fatigue

@ a. What limits the height above the surface of liquid from which a pump can be

made to lift on its suction side? 2)
b. What are the maximum lifts you would expect and factors could reduce the
efficiency of each of from . (2 each)

i. areciprocating pump,
ii. asimple centrifugal pump,
iii. a screw displacement pump?
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‘\ 5, With reference to fully automatic, domestic refrigeration system incorporating a

A\ number of cool rooms:
(a). Explain the sequence of events from a demand for refrigerating effect in a

o cool room until the room has fully cool down. 5)
=i (b) List devices incorporated into the system to protect the equipment from
= damage, stating the purpose of each. @)

(c) State the external indications of satisfactory operation of the plant (1)

6. Define the meaning and importance of the following terms relating to
lubricating oils: : (2 marks each)

(a) Viscosity iridex.
(b) Oxidation inhibitors.
(c) Pour point dispersants.

(d) Extreme pressure additives.
(e) Foam stability.

7. The steam condenser of a tanker having high pressure double evaporation water
tube boilers requires re-tubing. As a senior management level engineer you have
been entrusted with the task of selection of tubes. What specific characteristic
feature you would choose from the following to select a tube and why? (10)

(a) Allowed working pressure :
(b) Cross-section area

(¢) Nominal inside diameter

(d)Nominal outside diameter

\8\. (a) State reasons for the eliminating of keys and keyways in propellers and tail

N shafts. (3)
(b) Describe, with the aid of a sketch, how a keyless propeller is mounted on the

tail shaft. : (3)
(c ) State why intense localised heating should not be applied when removing

the propeller. 2)

SECTION B- Attempt only two question from this section (minimum of 8 marks
required)

\/@ A ship operating in the U.M.S. mode must have an automatic fire detection
system for the machinery space.
(a) Sketch a line diagram of the system showing how shipboard mains supply is
fed through battery charger and emergency battery to fire detector heads and fire
zone indicator panel and alarms. 4)

(b) In the event of a mains supply failure state the length of time for which the
emergency battery should be capable of operating the system. )

(c) Sketch and describe a /ine termination or other method of monitoring the
integrity of the system. 4
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To Be Taken

2 ) . Away Without
10)  Differentiate between squirrel cage and wound rotor motors, of the threé| bhh

3 a.c. induction type, in respect of the following: (10
w (a) rotor construction;
(b) torque characteristics;
. (c) speed variatior.
1. Diesel electric propulsion is now being chosen as the power plant for an

increasingly wide variety of vessels.
(a) Sketch a simple layout of such an installation. 6)
(b) Explain the advantages of selecting such a plant ()]

SECTION C- Attempt only two question from this section (minimum of 8 marks
required)

{ @ Describe with the aid of sketches, where appropriate, the following terms :-
‘ (2 marks each)
(a) Web frame -
(b) Inter-coastal
(c) Metacentre
(d) Freeboard
(e) Collision bulkhead.

13.. With reference to membrane tanks for the carriage of liquefied gas at very low .

temperatures:

(a) Describe with a sketch one method of building up the insulation; 4)

(b) State which alloy is used for the membrane and the reason; (50 i
(c) Explain why a secondary barrier is installed. 3) Ser

@Give a reasoned opinion as to the validity of the following assertions concerning
\\/ ship structure: ’

(a)  Crack propagation in propeller shaft ‘A’ brackets or spectacle frames is
indicative of inadequate scantlings and strength; %)

(b) The adequate provision of deck scuppers and freeing ports is as critical to
seaworthiness as watertight integrity 5)
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< 7. With reference to main engine thrust blocks:
a. Describe the location of trust pads and collar;
b. State approximate figure for clearance, outlining the possible effect of incorre
clearance:
c. State how thrust clearance is measured. (3)

\/:’ 9 (a) If an auxiliary diesel generator over-speeds and runs away while off the load, explain: -
"~ (i) How it can be stopped, . (4 marks each)
(i) What is likely to be the reasons for the failure.
(b) Give details of what checks are made after the machine has been stopped:
i1 Mechanically,
(ii) Electrically.

(4 marks each)

3

W f

"~ 9. a. Explain why variable exhaust valve closing can be advantageous in the operation of large
(3

slow speed engines.
b. Explain, with the aid of a sketch, how variable exhaust valve closing is achieved.  (4)
(€]

& Explain how high impact is avoided as the exhaust valve closes.
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MERCHANT SHIPPING DIVISION
MINISTRY OF PORTS AND AVIATION
SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY- SECOND
ENGINEER OFFICER - UNLIMITED- AUGUST 2010

ENGINEERING KNOWLEDGE - GENERAL
Time allowed three hours

Answer six questions from Part A, two questions from Part B and two questions from Part
C.

Answers with clear sketches/diagrams, neat hand writing and clear expression will get full
marks

Part A Answer any six questions

1. With reference to the International Convention for the Prevention of Pollution from
ships, state:-

(a) six annexes related to MARPOL 2)
(b) what SMPEP is and its significance “4)
(c) the principle requirements IOPP Certification 4)

2. (a) Sketch and describe the sealing arrangement of a refrigeration compressor shaft

where it passes through the casing. (5 Marks)
(b) What would be the effect on the system if this sealing arrangement fails?

(3 Marks)
(c) How would this failure be detected? (2 Marks)

3. With reference to Air Reservoirs.
(a) What are compensating rings and why are they necessary? (3 Marks)

(b) How are compensating rings fastened to the parent material of an air reservoir?
(3 Marks)
(¢) Explain the requirements governing the size/capacity of main engine starting air
reservoirs? (4 Marks)
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4. With reference to tanks containing hydrocarbon liquids and vapours;
(i) Define the following terms;
(a) Explosive limits;
(b) Vapour pressure;
(c) Flash point; (2 Marks each)

(ii) Explain how the atmosphere in cargo tanks containing varying percentage of
flammable gas can be maintained in a safe condition at all times.
(4 Marks)

5. With reference to an automatic water sprinkler, fire detecting , alarm and
extinguishing system for accommodation spaces.

(a) Sketch a typical system. (4 marks)
(b) State the source of water available (2 marks)
(¢) Describe the sprinkler head and its operation. (2 marks)
(d) State how the temperature rating of the sprinkler bulb is determined.
(2 marks)

6. With reference to pour point of fuel oil:

(a) Define the term pour point. (2 marks)
(b) Explain how the pour point of a fuel oil may be estimated onboard using
simple testing equipment; (4 marks)
(¢) Explain consequences of bunkering a fuel with a pour point of 35 C
(3 marks)
7. With reference to dry docking, define the responsibilities of the second engineer:
(a) prior to docking (4 marks)
(b) whilst the vessel in dry dock (3 marks)
(¢) prior to flooding and leaving the dock (3 marks)
8. (a)  Identify with reasons the principal properties of Freon-22 which makes it an
attractive refrigerant. (4 marks)

(b) Describe with sketches how an automatic expansion valve of a direct
expansion plant operates and is adjusted. (4 marks)

(c) State how compressors are protected against appreciable “carry over” of
liquid refrigerant, and when this is likely to occur. (2 marks)

PART B Answer any two questions (minimum of 8 marks should be obtained from
this section)

9. (a) Sketch a circuit diagram for a single phase, capacitor start, induction motor with
terminal connections clearly labeled. (4 marks)
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Proper.
(b) State the function of a Capacitor. \ gyization,
(¢) Explain the effect of the capacitor becoming open circuit when the is:
(i) Stationary and about to be started.
(i1) Running normally.

10.(a) Explain the term ‘soft starting’ as applied to electric motor (2 Marks)
(b) state the advantages of solid soft starting over conventional starting

systems (5 Marks)
(a) Describe two applications where soft starting of electric motors would be
desirable (3 Marks)

11. The direct on line start squirrel cage motor is used for most electrical drives on a.c.
powered ships. Describe with sketches as necessary one method of overcoming
each of the following problems:

(a) High starting current; (5 marks)
(b) Low starting torque; (5 marks)

PART C Answer any two questions (minimum of 8 marks should be obtained
from this section)

12. With reference to'Roll-on, Roll-off ferries:
(a) Describe the problem of free surface effect; (4 marks)
(b) Explain how it is intended that water should be cleared from car or cargo
decks; (3 marks)
(¢) Describe possible methods for improving the stability and survivability of
these vessels. (3 marks)

13. (a) Describe the double bottom and framing arrangement used in the machinery
space to cope up with the concentrated loads and vibration, together with shaft and

thrust block support. (6 marks)

(b) Give reasons for the choice of thrust block position. (4 marks)

14. With reference to the prevention of hull corrosion discuss:
(a) Surface preparation and painting of new ship plates. (3 marks)
(b) Design of the ships structure and its maintenance. (4 marks)

(c) Cathodic protection by sacrifical anodes, of the internal and external areas of
the ship. (4 marks)
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MERCHANT SHIPPING DIVISION\
MINISTRY OF SHIPPING
SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY- SECOND
ENGINEER-750 KW OR MORE- AUGUST 2010

ENGINEERING KNOWLEDGE - MOTOR
Time allowed three hours

Answer any six questions
Answers with clear sketches/diagrams, neat hand writing and clear expression will get full
marks

1. You have been appointed as the Second Engineer of an eight years old vessel, recently
purchased by your shipping company. Write a report to the engineering superintendent
covering the inspection of main propulsion machinery carried out by you to ensure its trouble

free operation. (16)
2. (a) Explain the significance of piston speed in Diesel engine operation making particular
reference to combustion and maintenance aspects. (6)
Discuss the considerations which determine the piston speed in: (5 marks each)

(a) direct drive main engines,
(b) geared or Diesel-electric installations.

3. (a) Discuss the reasons leading to the more general adoption of the two-stroke cycle for main

propelling units, and the four-stroke cycle for auxiliary and generating units. 8)
(b) What means may be adopted to increase the power output of each type ()
(c) State the alterations to be made for each type. “

4. Show how the following defects would alter the form of an indicator diagram:- (4 marks each)
(a) Partially choked air inlet
(b) Partially choked nozzle
(c) Leaky piston rings
(d) Late opening of fuel valve.
Explain the effect each would have on the running of the engine.
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5. Describe a method used for the manufacture of piston rings stating the ring material. ~ (4)
(a) With the aid of a sketch of the cross-section through a piston ring and groove, describe the

ring operation, relating this to wear pattern. 4)
(b) Discuss the statement piston ring sealing is only as effective as liner lubrication 4)
(c) Explain the procedure for fitting new piston rings and the bedding-in mechanism. 4)

6. Discuss the validity of EACH of the following statements with respect to auxiliary boilers:
(16)
(a) The safety valves should be set to lift at not more than 3% above the maximum design
working pressure;
(b) The safety valves should be set to lift at 10% above the maximum design working
pressure;
(c) The safety valves should be set operate at 10% below the maximum design working
pressure;
(d) There is no circumstance where the Chief Engineer is responsible for setting safety
valves.

7. Suggest with reasons. which one or combination of the following conditions is
likely to contribute most to breakage of piston rings: (16)
(a) Engine overload,
(b) Engine coolant pump stalled.
(c) Turbo charger fouled on gas side,
(d) Partially choked air intake filter,
(e) Worn cylinder liner,
(f) Inadequate cylinder lubrication.

8. With reference to main engine structures:

(a) Point out two areas of apparent weakness, “4)
(b) State how the weaknesses commonly manifest themselves, “4)
(c) Give a reason for the weaknesses in the areas identified, “4)
(d) Suggest how resultant faults may be avoided or corrected. “)

9. Draw a line diagram of a complete main engine starting air system on a UMS
operated ship labelling all the principal components and indicating the direction of (10)
flow in all lines. 3
(a) Explain how the system functions. 3)
(b) State with reasons what protection devices are incorporated.
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MERCHANT SHIPPING DIVISIQN, , (o
MINISTRY OF PORTS AND AVIATIO \

SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETANCY-
SECOND ENGINEER OFFICER-UNLIMITED — MARCH 2010
ENGINEERING KNOWLEDGE- MOTOR

Time allowed- Three hours

Answer any six questions

Marks as indicated ‘

Answers with clear sketches/diagrams, neat hand writing and clear expression
will get full marks.

1z Describe, with the aid of sketches, a turbocharger bearing lubrication
system, stating the type of bearing employed and explaining the advantages
and disadvantages of the lubricating system described. (16)

2. (a) State the difference between basic mineral oil and high duty (HD) oils
for diesel engine lubrication. (8)

(b) Discuss the use of the oils in (a) for the various lubrication duties with
large slow speed cross head engines and in medium speed engines. (4)
(c) Explain how oils for the different application discussed in (b) may be

maintained in a suitable condition. 4)
3 (a) State how cylinder power balance may be assessed for:
(i) Slow speed crosshead engines: 3)
(ii) Medium speed trunk piston engines 3)
(b) State the reasons for any difference in methods used in (a) above and
explain which is likely to be most accurate. 5)
(c) Explain how reasonable cylinder power balance may be restored to an
engine. 5)
4. With reference to crankcase explosions in medium speed 4 — stroke engines
(a) The conditions that may initiate an explosion. 6)
(b) What may cause a secondary explosion? (6)
(c) How a crankcase explosion relief valve works? (4)

5. Suggest with reasons which one or combination of the following conditions is
likely to contribute most to failure of top end bearings - (16)
(a) ovality in pins,

(b) excessive clearance between slipper and guide plates,

(c) engine overload,

(d) badly worn cylinder liner,

(e )dirty lubricating oil filters
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6. With reference to fuel and safety:
(a) Explain the meaning of the term closed flash point and indicate how it is

obtained ; “

(b) State the reasons for the minimum closed flash point stipulation for fuel in
storage and give the permitted figures; ©)

(c) State the meaning of the term self ignition temperature; (4)

(d) State, with reasons, the safety devices fitted to fuel storage tank vent and
sounding pipes and indicate precautions that should be taken to ensure that

these device function correctly. 4)

7. (a) Sketch an arrangement of side and end chocking as applied to large marine
2 — stroke engines and show the positioning relative to the engine
foundation by a simple sketch. (10)
(b) State why such arrangements are employed. 3)
(c) Indicate how tightness of the chocks is checked and adjusted. 3)

8. With regard to the injection and combustion of fuel oil explain the significance
of the following, specially when a very high viscocity fuel oil is being used

(4 marks each)
(a) Ignition delay
(b) Atomisation
(c) Penetration
(d) Turbulence
9. Sketch a Cylinder relief valve for a large diesel engine (6)
Define the conditions under which it may lift. (6)

Explain why it needs regular attention although it may never have lifted

(C))
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MERCHANT SHIPPING DIVISION
MINISTRY OF PORTS AND AVIATION
SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER OFFICER- UNLIMITED- MARCH 2010

ENGINEERING KNOWLEDGE —~GENERAL

Time allowed three hours

Answer any six questions from Section A, two questions from Section B and two
questions from Section C

Answers with clear sketches/diagrams, neat hand writing and clear expression will
get full marks

1. (a) Define the nature and cause of tin oxide corrosion in bearings. (6)
(b) State how this action is identified. (5)
(c) State how an affected bearing is restored to service. (35

o

Compare the following methods of crack detection, defining their advantages and
limitations: (4 each)
(a) Radiographic,

(b) Ultrasonic,

(c) Magnetic,

(d) Dye penetrant

[dentify with reasons, which one of the following statements relating to plate heat
exchangers is false. : (16)
(a) Plate relief patterns are designed to create turbulence,

(b) The scantlings of carrying bars and clamping bolts are designed to accommodate
enlargement of pack,

(c) Titanium and stainless steel are used to reduce plate failure,

(d) The temperature and pressures of fluids handled are completely unrestricted.

(%)

4. Explain how main engine lubricating oil condition is assessed from:

(a) Condition of main machinery bearings, “4)
(b) Simple tests on board ship, 4
(c) Laboratory analysis ashore. 4)
State how deterioration is inhibited by good practice. 4)

5. Give a detailed note on the following measures with reference to safety , legal aspects
and operational requirements (8 marks each)
a. Measures to stop exhaust gas leakage in the engine room
b. Measures to stop oil leakages in the engine room.
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6. Explain why most oily water separators operate within the turbulent flow range.(8)
Explain how the effectiveness of simple gravity type separators can be improved at

the design stage. (8)
7. With reference to centrifugal pumps explain the cause of the following faults:

(a) Failure to deliver water, 6)

(b) Serious reduction in capacity, 3

(c) Excessive vibration. (5)

8. Accidents regularly occur due to premature accidental release of CO ; into machinery
spaces. With reference to this, state the procedure or arrangements that you as
Second Engineer would adopt with respect to the following:

(i) Contractors working on the CO ; system; (8)
(i) Understanding between bridge and engine room in the event of fire. (8)

SECTION B (8 marks required from Section B)

9. (a) Describe fully one method of determining the efficiency of a large turbo-

alternator. ®
(b) Why is plain overload protection insufficient in the case of large alternator (8)

10. Draw the equivalent circuits for a single-phase transformer, explaining the

significance of each portion of the circuits. (10)
Construct a vector diagram, comparing it step by step with the equivalent circuits
diagram. (6)

11. Which of the following statements is true concerning polyphase
synchronous propulsion motor?
(10)
(A) The motor is started as an induction motor.
(B) Resistance is gradually added to the rotor circuit.
(C) The starting current is held below the rated current.
(D) The field winding is energized for starting purposes only.
Justify your answer stating why the other conditions were not considered (6)
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SECTION C (8 marks required from Section C)

12. (a) Classification Society regulations draw attention to the importance of good design
and a high standard of workmanship in the fitting and repair of bilge keels.
(i) Describe how the design and method of attachment reduces the possibility of

damage to the shell plating, 2)
(i) State the authority that must be afforded the opportunity to inspect the fitting

and repair. 2)
(i) State what non-destructive testing is carried out. ?2)
(b)State why bilge keels do not extend for the full length of a ship. &)
(c)Evaluate the effectiveness of bilge keels for large wall sided vessels. (5)

13. (a) State FOUR sources of excitation that may induce vibration into the main hull
girder.

(b) Suggest methods for reducing the vibration levels induced by EACH of the exciting
forces in (a).

14. With reference to the prevention of hull corrosion discuss:

(a) Surface preparation and painting of new ship plates. (6)

(b) Design of the ships structure and its maintenance. (5)

(¢) Cathodic protection by sacrificial anodes, of the internal and external areas of the
ship.  \ 3)
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MERCHANT SHIPPING DIVISION Away Without
MINISTRY OF PORTS AND HIGHWAYS 0.5 1
SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-
ENGINEER-750 KW OR MORE- DECEMBER 2010

ENGINEERING KNOWLEDGE - MOTOR /
Time allowed thrce Bours

Answer any six questions
Answers with clear sketches/diagrams, neat hand writing and clear expression will get full
marks -

1. With reference to a cylindrical boiler which has undergone major repairs, explain:-

+- - (a) How is the boiler prepared for carrying out hydraulic test (8)
* (b) What is the test pressure to which boiler is subjected to 4)
- (¢) What inspection should be made before, during and after the test 4)

// 5) a. What are the cayses and efficts of the contamination of crankcase lubricating oil in diesel
A engines 8)

b. Describe very briefly methods of testing the condition of the oil on board. (8)

\_/;/3 ! The vessel upon which you are engaged as a Second Engineer shows a significantly hi gher
fuel consumption than that of a sister vessel trading on the same route at the same voyage

and speed, Comipie a report to head office stating why the increased fuel consumption is due
to hul fnd not to engine mismanagementior hull/propeller damage:  (16)

i 2

/‘ 4 )With reference to newly acquired vessel which has been laid up:
a. Describe the preliminary checks that should be carried out before starting a Inedium

speed main propulsion engine. ' (8)

b.Describe the checks that should be made after starting the engine. (8)

\/5{\/ a. Explain reasons for progressive slackness of camshaft chains in service. %
b. State what effect “stretch™ has on timing. (4)

¢. Describe with sketches how correct tension and timing is restored. 4)

d. State how tightness is achived when the nc rmal method proves inadequate 4)

6. ] With referencs io iisten rod assembly:

ke a. Describe the procedure for preparing 4 piston assembly for survey, after the piston
moved from the engine. (6)

ons, the natire and locations of faults which may found during

C 1biy; (4)
Describe the procedure for checking the piston crown profile and piston ring groves.
(6)
s
P
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(a) Describe the overhaul of a boiler safety valve and expiain, using sketches
where necessary, those parts, which require particularly close attention.  (8)
(b) Describe the setting of boiler safety valves to comply with classification
society requirements. 8

With reference to mechanical/hydraulic governors explain: (4 marks each)
(a) Why flyweights are driven at a higher rotational speed than the engine.

(b) How dead band effects are reduced

(c) How hunting is reduced

(d) How the output torque is increased.

The emergency generators for a 300 passenger ship has to be completely renewed.
The company contracted for the work has no previous experience of marine
installation. You as the Second Engineer have been requested to write the
specification for the type and installation of the generators.

(@) Outline your proposal for the type of engine. (8)

(b) State the necessary requirements for approval and certification needed. (8)

With reference to large main engine structures: (4 marks each)

(a) Point out two areas of apparent weakness,

(b) State how the weaknesses commonly manifest themselves,
(c) Give areason for the weaknesses in the areas identified,
(d) Suggest how resultant faults may be avoided or corrected.
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MERCHANT SHIPPING DIVISIOX
MINISTRY OF PORTS AND AVIATION

SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER OFFICER- UNLIMITED- FEBRUARY 2009

ENGINEERING KNOWLEDGE -MOTOR

Time allowed three hours

Answer any six questions

Answers with clear sketches/diagrams, neat hand writing and clear expression will
get full marks

1: Write a report to your company's Superintendent Engineer outlining the
breakdown of a turbocharger out at sea, and suggest remedial measures to prevent
a recurrence of similar trouble. (16)

2 Suggest with reasons, how one or combination of the following conditions is likely

to contribute most to design of piston rings with the objective of preventing it
from breaking. (16)

(1) Engine overload,

(ii)  Engine coolant pump stalled.

(iii)  Turbo charger fouled on gas side,

(iv)  Partially choked air intake filter,

(v)  Worn cylinder liner,

(vi)  Inadequate cylinder lubrication.

g You have been appointed as the Second Engineer of an eight years old vessel,
recently purchased by your shipping company. The vessel was laid up for a period
of one year, draw out a list of essential item covering the inspection of main
propulsion machinery carried out by you to ensure its trouble free operation and

compliance with statutory certification. (16)

4. As Second Engineer explain the procedure to be adopted for the complete
inspection of a main engine cylinder unit emphasizing the areas of significant
interest. (16)

9 With reference to main engine starting and reversing:

(a) Define the function of air distributors, (6)

(b) Explain how crankshaft rotation is possible from any angular position (5)
(c) Give reasons why air distributors are not fitted to some large direct reversing
engines. )




image24.jpg
5. Explain how a new bottom half, main bearing is fitted to a large Diesel engine. 7

Discuss the possible results of: (3 marks each)
(a) insufficient bearing clearance,

(b) excessive bearing clearance,

(¢) misalignment of the crankshaft

6. After prolonged full power operation of a main engine it is noticed that the temperature
of the coolant return from one piston is appreciably higher than the remainder.
Describe how the cause is traced and corrected. (16)

7. (a) Describe three different patterns of tube used in exhaust gas boilers.
(b) Give TWO reasons why a tube is condemned.
(c) Describe how it is replaced by a spare tube.
(d) Suggest with reasons the possible consequences of allowing an exhaust gas boiler
to run dry during full power operation of the main engine. (4 marks each)

8. (a) Explain how the power developed in an engine cylinder is determined:

i. from indicator cards; 6)
ii. by electronic means (6)
(b) State which of these is the most representative and why 4

9. With reference to air compressors state why: (4 marks each)

a. Piston ring freedom and condition is important.

b. Correct clearance volume is critical to performance.

c Suction and delivery valves need to be maintained in good working

condition.

d. Suction filters should be of large size and kept clean.
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MERCHANT SHIPPING DIVISION
MINISTRY OF PORTS AND AVIATION
SRI LANKA

EXAMINATION FOR CERTIF ICATE OF COMPETANCY-
SECOND ENGINEER OFFICER-UNLIMITED —DECEMBER 2009
ENGINEERING KNOWLEDGE- MOTOR

Time allowed- Three hours

Answer any six questions

Marks as indicated

Answers with clear sketches/diagrams, neat hand writing and clear expression will
get full marks.

2. Discuss the reasons leading to the more general adoption of the two-stroke cycle for
main propelling units, and the four-stroke cycle for auxiliary and generating units. (8)

What means may be adopted to increase the power output of each type? “4)
State the alterations to be made for each type. “)

3. Show how the following defects would alter the form of an indicator diagram:-
(a) Partially choked air inlet (4 marks each)
(b) Partially choked nozzle
(¢) Leaky piston rings
(d) Late opening of fuel valve.
Explain the effect each would have on the running of the engine.

describe the ring operation, relating this to wear pattern. (5)
(b) Discuss the statement piston ring sealing is only as effective as liner lubrication(6)
(¢) Explain the procedure for fitting new piston rings and the bedding-in

mechanism. )
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EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER OFFICER - UNLIMITED- FEBRUARY 2009

ENGINEERING KNOWLEDGE - GENERAL
Time allowed three hours

Answer six questions from Part A, two questions from Part B and two questions

from Part C.
Answers with clear sketches/diagrams, neat hand writing and clear expression will

get full marks
Part A

1. (a) State the hazards which may be encountered when entering an enclosed space
and the precautions that should be taken. (5)

(b) Sketch and describe an OXygen analyzer which can be used to sample the
atmosphere in void or closed spaces. 5)

[§5]

Describe with sketches, how load sharing is achieved between two medium speed

engines driving a controllable pitch propeller through reverse/reduction gearing.
(10)

3. With reference to centrifugal pumps :
(a) Sketch typical discharge characteristics showing variation of throughout as
discharge head and speeds are alerted (5)
(b) State the relevance of the discharge characteristics for the selection of an

emergency fire pump. (5)

4. With reference to oily water separators : (5 marks each)
5 describe, with the aid of a sketch, the circuit for an interface detector
i explain the consequences if the interface position is incorrect

S With reference to the lubrication of a reciprocating  Freon refrigeration
compressor
(a) state, with reasons, the characteristics of by the lubricating oil in use in
such systems. (4)
(b) discuss EACH of the following with respect to cause, effect and remedy
i copper plating (2 marks each)
ii freon cloud point
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il freon floc point

6. A L.O. purifier vibrates badly when just shutting down and coming to a stop.
Suggest some reasons for this vibration problem, when you have already made an
inspection of its drive mechanism and casing and found nothing unusual.  (10)

78 (a) Explain why, in spite of accurate alignment under static conditions, use of
flexible couplings and copious supply of lubricant, main reduction gearing in still
subject to pitting, scuffing and other tooth damage. (5)

(b) Discuss the significance of viscosity in relation to the function of marine
turbine oils as used in main propulsion installations, stating how the viscosity is
controlled and what could cause it to change in service. (5)

8. (a) State the standing instruction you, as Second Engineer, would issue with
respect to the action to be taken in the event of a boiler uptake fire.
(b) State how the incidence of uptake fires may be minimized.
(c) State the reasons for blow-back from the furnace of an auxiliary boiler.
(d) State the standing instruction you, as Second Engineer, would issue with

respect to the avoidance of boiler furnace blow-back.
(2.5 marks each)

Part B (Minimum of 8 marks from this part is compulsory)

9..  In general, polyphase induction motors can be started on full line voltage by means
of a: (2.5 marks each)
(a) compensator starters
(b) autotransformer starters
(c) across-the-line starters
(d) primary-resistor starters
Briefly Justify Your Answer

10. With reference to a three phase shipboard electrical distribution system;
(a) Enumerate the advantages of an insulated neutral system; '
(b) Enumerate the disadvantages of an insulated neutral system;
(c) State why an Earthed neutral system may be earthed through a resistor;
(d) Compare the use of an insulated neutral system as opposed to the use of an
carthed neutral system with regard to the risk of electric shock from either system.
(2.5 marks each)
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11, (a) State the necessary conditions required prior to the synchronizing of el

alternators.

(b) Describe the type of cumulative damage that may be caused when aiternatorS%ee
incorrectly Synchronized. 4)

(c ) Explain how the damage referred to in (b) can be avoided / reduced. 3)

Part C (Minimum of 8 marks from this part is compulsory)

12. (a) Describe the arrangement made in a main structural bulkhead for a watertight

door aperture. )
(b) Differentiate between the categories of watertight door and state the regulation
pertaining to each type. (5)

13. With reference to the ships anchor cable arrangement, using simple sketches,
illustrate how each of the following are attached to the ship.

(a) Cable stopper; €)]
(b) Anchor windlass; (4)
(c) Chain locker end of cable clench. (3)

14.(a) Sketch a steel hatch cover of the self stowing type with rising and fallen tracks.(5)
(b) Describe the hatch cover sketched in Q. 14 (5
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MINISTRY OF SHIPPING
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EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER OFFICER - UNLIMITED- DECEMBER 2008

ENGINEERING KNOWLEDGE - GENERAL
Time allowed three hours

Answer six questions from Part A, two questions from Part B and two questions

from Part C.
Answers with clear sketches/diagrams, neat hand writing and clear expression will

get full marks

Part A
1. (a) State why chemical tankers have individual cargo pumps where as bulk crude
' carriers have pump rooms. 4 marks
(b) Describe a pump and drive arrangement designed for the discharge of
hazardous chemical cargo. 6 marks
2 (a)  Describe a vacuum sewage system 4 marks
(b)  With reference to the system described in Q2(a) 2 marks each
1. state advantages of such system
2.state why a holding tank may be required to be fitted to the system
3..state the problems resulting from the retention of untreated sewage in a
holding tank.
3. Describe , with the aid of a sketch, an oil content monitoring system that employs
optical fibre technology. 10 marks
4. (a) With reference to fatigue of engineering components explain the influence of
stress level and cyclical frequency on expected operating life. 4 marks
(b) Explain the influence of material defects on the safe operating life of an
engineering component 3 marks

(c) State the factors which influence the possibility of fatigue cracking of a bed -
plate transverse ~ girder and explain how the risk of such cracking can be
minimized. 3 marks
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Part B

10.

L5

Describe the periodic check tests which should be made on a CO2 fire
extinguishing system regarding:- 2.5 marks each
1. Device to warn the impending entry of gas into the machinery space.
2. Distribution pipes.
3. Release arrangements.
4. Quantity of extinguishing media.

Give a reason why conformity to each of the following is considered good
practice in air COMpressors: 2.5 marks each

(a) The minimum of oil lubrication in cylinders,

(b) Absolute cleanliness of intake filters,

(c) The finest safe clearance of top end, bottom end and main bearings,

(d) Design clearance volume.

With reference to main propulsion shafting, explain the advantages and
disadvantages of plain/plummer blocks compared with roller bearings.
10 marks

Discuss the usual problems encountered in operating a diesel engine operated
emergency fire pump which had been inoperative for a long time with special
reference to the following: 2 marks each -

1.starting arrangements, )

2.cooling systems,

3.fuel and its supply,

4.suction and priming ,

5.leakages from cocks, joints, glands etc.

(Required minimum of 8 marks from this part)

With reference to insulation testing of electrical equipment:

(a) state the purpose of insulation testing and why it is carried out on a regular

basis; 4 marks
(b) describe the procedure for taking a set of insulation reading on an electric
motor; 3 marks

(c) state the precautions to be taken when testing an a.c generator. 3 marks

(a) Explain the purpose of fuses in electrical circuits. 2 marks
(b) Describe, with the aid of sketch, a high rupturing capacity fuse, stating
where it may be used. 4 marks
(¢ ) Describe a miniature circuit breaker, stating where it may be used.

2 marks

Explain, with the aid of sketches, the operation of two types of earth fault
detection in an electrical distribution system. 10 marks
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Part C (Required minimum of 8 marks from this part)

12, (a) Explain the purpose of transverse watertight bulkheads
(b) Describe how each of the following are sealed when passing through a

watertight bulkhead:
1: an electrical cable; 3 marks
2 the main transmission shaft 3 marks

13 (a) Describe a method of ship stabilization that employs a passive tank system.
4 marks
(b) State advantages and disadvantages of the system described in Q 13(a).
6 marks
14, (a) Explain how panting and pounding occur at the forward end of a ship.
4 marks.
(b) Sketch the structure at the forward end of a ship, showing how it is
strengthened to resist the effect of panting and pounding. 6 marks
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MINISTRY OF SHIPPING
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EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER OFFICER - UNLIMITED- DECEMBER 2008

ENGINEERING KNOWLEDGE - MOTOR

Time allowed three hours

Answer any six questions

Answers with clear sketches/diagrams, neat hand writing and clear expression will
get full marks

1. (a) Explain how an explosion in an engine air start system might occur. (6)
(b) As Chief Engineer, state what action you would take to ensure that an
explosion from the causes described in (a) is avoided. (5)
(c) Describe how the air start system is designed and state what devices are fitted
to prevent or limit damage in the event of an explosion. 5)

2. At acertain speed vibration occurs in a turbocharger.

(a) State with reasons the possible causes. (6)
(b) Explain how the cause can be detected and corrected. (5
(c) Explain how the risk of future incidents can be minimised. (5)

3. With reference to oil cooled pistons in large marine diesel engines. (4 marks each)
(a) state the possible symptoms which may indicate the presence of a crack in the
piston crown of an operating engine.

(b) describe how the presence of a crack may be investigated with the engine stopped.

(c) describe the potentially serious consequences of continuing to operate an engine
with a piston which has an undetected crack;
(d) describe a typical crack and explain probable causes.

4. Amongst the various factors which influence the economic operation of a slow speed
marine diesel propulsion engine, discuss in detail the part played by cylinder
temperature in the wear of cylinder liners with particular reference to the following:

(a) engine loading, (6)
(b) scavenge air temperature and (5)
(c) fuel combustion. (%)
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To achieve optimum main diesel engine efficiency, devices such as a mean indicated
pressure (MIP) calculator, have been developed to monitor combustion and fuel
system condition.

(a) Describe a system of performance monitoring of a main diesel engine using an

MIP calculator. (8)
(b) Outline briefly how shipboard computers might be used in the main diesel engine
faultfinding process. (®)

An auxiliary engine exhibits a tendency to hunt to such an extent that the engine
speed variation prohibits the connection of the machine to the switchboard.

(a) Discuss the possible causes of hunting. (8)
(b) Explain how the problem of hunting can be rectified. (8)

As Second Engineer, you have been requested to obtain a set of indicator cards from

the large slow speed engine of a recently purchased second hand ship. (4 Marks each)

(a) Describe your initial checks and preparations.

(b) State, with reasons, the types of cards you would consider necessary and explain
the procedures for obtaining these.

(c) State, in order of importance, the additional information required with the cards.

(d) State your procedure for analysis of the cards and obtaining cylinder powers.

Give a reasoned opinion as to the validity of the following assertions:
(a) Tightening of main tie bolts within prescribed limits is simply to avoid over

tightening of the bolts, (8)
(b)Weakness in ship's support structure is of little consequence if engine structure
possesses considerable rigidity. (8)

. Give reasoned opinions as to the accuracy of the following statements:
(a) The optimum performance of fuel injectors is essentially a compromise, ~ (6)
(b) Cooling of injectors is not necessarily beneficial, (5)
(c) 'Fall off in injector performance is wholly due to suspended solids in the fuel and
carbon 'build up' an the nozzles 5
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MERCHANT SHIPPING DIVISIO!
MINISTRY OF PORTS & AVIATION
SRI LANKA

EXAMINATION _FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER - UNLIMITED- FEBRUARY 2008

ENGINEERING KNOWLEDGE - MOTOR
Time allowed three hours

Answer six questions.

Marks as indicated

Answers with clear sketches/diagrams, neat hand writing and clear expression will
get full marks

1. As Second Engineer, you have been requested to obtain a set of indicator cards from
the large slow speed engine of a recently purchased second hand ship. (4 marks each)
(a) Describe your initial checks and preparations
(b) State, with reasons, the types of cards you would consider necessary and explain
the procedures of obtaining these
(c) State, in order of importance, the additional information required with the cards
(d) State your procedure for analysis of the cards and obtaining cylinder powers.

2. Give areasoned opinion as to the validity of the following assertions:
(a)Tightening of main tie bolts within prescribed limits is simply to avoid over-

tightening of the bolts, (8)
(b)Weakness in ship’s support structure is of little consequence if engine structure
possesses considerable rigidity. (8)

3. Give reasoned opinions as to the accuracy of the following statements:
(a) The optimum performance of fuel injectors is essentially a compromise  (6)

(b) Cooling of injectors is not necessarily beneficial (5)
(c) “Fall off” in injector performance is wholly due to suspended solids in the fuel and
carbon ‘build up’ on the nozzles. 5)

4. (a) With the aid of a diagram, describe the operation of an electronic governor fitted
to an auxiliary diesel engine (8)
(b) As an engine fitted with an electronic governor behaves erratically during load
changes, explain the possible causes. (8)
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_ With reference to safety valves, explain why:
(a) When operating under steam, the lift may be as little as one twenty-fourth of the
valve diameter, where as the hand easing gear must provide a lift of a quarter of

the diameter; (8)
(b) A nozzle shaped seat features in some designs; @)
(¢) A Thermo-disc valve lid features in some designs. (&)

(a) If an auxiliary diesel generator over-speeds and runs away while off the load,

explain: -
(i) How it can be stopped, 4)
(ii) Explain likely to be the reasons for the failure. 4
(b) Give details of what checks are made after the machine has been stopped:
(i) Mechanically, 4)
(i1) Electrically. (4)

~ Sketch and describe the rotor of a turbo-charge blower, showing the glands utilised to

ensure air and gas tightness. (6)
Discuss the considerations leading to selection of suitable rotor bearings, how the

bearings may break down in service and how the engine may be run with the turbo-
charger out of action. (10)

. Sketch and describe the high pressure lubricating oil pumps as fitted to a large two-
stroke Marine Propulsion Engine crosshead. (10)
Discuss the advantages and disadvantages of this arrangement. (6)

. With reference t0 compression ignition engines explain the meaning and significance
of the following terms :- (4 marks each)

(a) After burning
(b) Ignition delay
(c¢) Detonation
(d) Turbulence.

{(
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EXAMINATION FOR _CERTIFICATE OF COMPETENCY-
SECOND ENGINEER - UNLIMITED- FEBRUARY 2008

ENGINEERING KNOWLEDGE — GENERAL
Time allowed three hours

Answer six questions from Part A, two questions from Part B and two questions

from Part C.
Answers with clear sketches/diagrams, neat hand writing and clear expression will

get full marks

SECTION A
Attempt six questions only from this section.

1. (a) Briefly describe the cause and effects of bacterial attack of lubricating oil. (4)
(b) Bacterial activity has been detected in the lubricating oil of the main engine fitted
¥ in the ship aboard which you are serving as Second Engineer. Write a letter to the
owner/operator of the ship indicating the action you intend taking and offer
suggestions with respect to the avoidance of future incidents. (6)

88}

(2) With reference to fatigue of engineering components explain the influence of stress
level and cyclical frequency on expected operating life. 3)

(b) Explain the influence of material defects on the safe operating life of an

engineering component 3)
(c) State the factors which influence the possibility of fatigue cracking of a bed-plate
transverse girder and explain hov the risk of such cracking can be minimized. (4)

3. Describe how the following conditions can be avoided in auxiliary boilers:

i (a) Furnace distortion £ ) 3)
(b) Smoke-box or uptake fires 3)
(c) High boiler water density @)
(d) Difficulty in maintaining working water level. 2)

4. You have been appointed as the Second Engineer of an older vessel recently
o purchased by your shipping company. Describe in a letter to the engineering
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EXAMINATION F OR CERTIFICATE OF COMPETENCY- SECOND
ENGINEER OFF ICER - UNLIMITED- APRIL 2011

ENGINEERING KN OWLEDGE - GENERAL

Time allowed three hours

Answer six questions from Part A, two questions from Part B and two questions from Part
C.

Answers with clear sketches/diagrams, neat hand writing and clear expression will get full
marks

Part A Answer any six questions

1. You were instructed to change the water treatment in the auxiliary boiler for a specified
period of time. As Second Engineer report to head office how the trial has been productive of
information and data applicable to the improvement of boiler management. (10)

2. Draw in detail, a cargo valve actuator incorporated in a pneumatic control system. Explain
how valve position is supervised from a remote control station. (10)

3. Identify three different corrosion problems encountered in ship structure. (5 marks each)
(a) Define the origins and significance of each.
(b) State what precautions are taken to reduce their effects.

4. State why fresh water produced by using a low grade heat source can be unfit for human
consumption. (5 marks each)
(a) State how the system should he operated to avoid this danger.
(b) State how the distillate must be treated to render it fit for drinking.

5. Compare the following methods of crack detection, defining their advantages and limitations:

(a) Radiographic, 3)
(b) Ultrasonic, 3)
(c) Magnetic, 2)

(d) Dye penetrant, 2)
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supérintendent your inspection of the ship's fire fighting equipment to ensure
satisfactory condition and operation. : (10)

5. (a) Sketch and describe a low pressure evaporator utilizing low grade heat to produce

/ the distillate. 3)
q (b) Describe the “treatment system” that the distillate must pass through before it is
regarded as potable water. 2)
(c) What is the “Residual Free chlorine content” recommended for purified fresh
water used on board the ships. 2)
(d) State the prohibitions placed on the use of the evaporator with regard to location
of the vessel. 2)

6. Explain the usual problems encountered during operation of a automatic control of a

auxiliary air compressor. (5)
Describe a method of controlling the output of an air compressor other than that by
using a control valve. (5)

7. A large ship side over board discharge valve appears to be leaking sea water

" apparently because of corrosion or a crack in its body.
(a) Suggest some measures you would propose to the Chief Engineer to rectify the

leakage. (5)
(b) Concurrently the fitter on your ship comes up with a brand new equivalent
valve and suggests to replace it immediately. What specific conditions you would

look for to even attempt such a repair? (5)

8. With reference to free fall boats, state the special features of the boat and explain
with sketches

a. The means of launching - 5)
b. The constructional features by virtue of which it can with stand the impact
when released. : (5)
Section B

Answer any two questions. (At lest 8 marks required from this section)

9. With reference to rotary vane steering gears:
(a) Describe, with the aid of a sketch, how such a unit incorporates an integral
rudder carrier; (6)
(b) Explain how vertical rudder movement is accommodated. “4)
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10. (a) With the aid/of a sketch show the method of attachment, which allow:

P balanced rudder to move.
v (b) Explain how the angular and vertical movement of a semi-balanced rud

limited; giving typical limits.
(c) Outline the procedure for the inspection of a rudder, in dry-dock. 3)

11. (a) Sketch a watertight door and frame showing the manner of attachment to the
bulkhead and the additional reinforcement carried by the bulkhead to compensate

for the aperture. 3)
(b) Explain how water tightness of the door and frame mating surfaces is ensured with
a hydrostatic pressure tending to force the faces apart. 3)
(¢) (i) Describe the means of closing the door; )
(ii) State the number of closing stations and the position of each. 2)
Section C

Answer any two questions. (At lest 8 marks required from this section)

12. A ship operating in the U.M.S. mode must have an automatic fire detection system

~ for the machinery space.
(a) Sketch a line diagram of the system showing how shipboard mains supply is fed
through battery charger and emergency battery to fire detector heads and fire zone

indicator panel and alarms. (4)
(b) In the event of a mains supply failure state the length of time for which the

emergency battery should be capable of operating the system. (3)
(c) Sketch and describe a line termination or other method of monitoring the

integrity of the system. } (3)

13. The direct on line start squirrel cage motor is used for most electrical drives on a.c.
powered ships. Describe with sketches as necessary one method of overcoming each

of the following problems:
(a) High starting current; (5)
(b) Low starting torque; 5)

14. With reference to the provision of a shore electrical suppiy to a ship:
v (a) Sketch an arrangement for taking A.C. shore supply and checks to be carried out

prior to taking shore connection. (5)
(b) Describe the method of safely connecting the arrangement sketched in (a) to the

shore supply. 5)
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A,
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b.
C.

Explain the form of protection provided for electrical equipment associate

with ship’s steering gear. 3)
Explain the difference between short circuit and over current protection of
electrical equipmient (4).
Explain how the setting of an electrical overload protection device %
determined. 3)

SECTION II1

12,

e o

State how freshwater tanks are prepared for inspection @y
State how the surface of the steelwork is treated prior to refilling )
Give reasons for the manner of treatment employed in (b) = {2)

Give reasons why fresh water from such tanks is quite suitable for human
consumption and yet fresh water produced by evaporation of sea water is not
necessarily suitable for such purposes. 3)

" 13. Describe suitable arrangements for each of the followings: .

14,
i

/

4. Penetration of a watertight bulkheads by:
i. rotating shafting i 2)
ii. baliast pipe. : ' 2
- lii. electrical cables. ¥ 2)
b. ventilating trunk passing a fire proof bulkhead. 2)
Explain how a fire is prevented from spreading along the trunking. 2

a,

Explain reasons why scuppers are generally located in close proximity to
superstructure, deckhouses and other weather deck errections where as freeing

ports are generally located in open areas of the weather deck. “)
- Explain why it is essential that scuppers and freeing ports should function
satisfactorily at all times. 3)
Explain why large capacity scuppers with non-return valves located in the
enclosed vehicular deck in a RO/RO vessel. 3)
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EXAMINATION _FOR _CERTIFICATE _OF COMPETENCY-
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ENGINEERING KNOWLEDGE - GENERAL
Time allowed three hours

Answer six questions from section A, two questions from section B and two

questions from section C.
Answers with clear sketches/diagrams, neat hand writing and clear expression will

get full marks

SECTION A

Attempt six questions only from this section.

1. With reference to sea water cooled multi-tubular heat exchangers state:

(a) the materials used for the construction of the tubes, tube plate, and water boxes.

“
(b) The various types of corrosion that the parts in (a) are subjected to. 3)
(c) measures employed to reduce or prevent above corrosion. 3)

2. Describe the fabrication of a replacement 200 mm diameter sea water elbow pipe
using a standard 90 degree bend and two slip-on flanges, using the ship’s electric
arc welding plant. (10)

3. (a) With reference to fatigue of engineering components explain the influence of

stress level and cyclical frequency on expected operating life. 4
(b) Explain the influence of material defects on the safe operating life of an
engineering component. 3)

(c )State the factors which influence the possibility of fatigue cracking of a bed —
plate transverse girder and explain how the risk of such cracking can be
minimized. 3)
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4. With reference to refrigeration systems:

a) sketcha thermostatic expansion valve. 4)
b) Explain effect of long lengths of piping after a thermostatic expansion valve.
3
¢) Explain the purpose of the equalizing connection to the valve you have
sketched. 3)
5. (a) Sketch a fully automated air conditioning system (6)

(b) With reference to an air conditioning system
(i) describe how conditioned air is maintained within the comfort range

and state the effects on the crew of air which is too dry. )
(ii) State how harmful bacteria are eliminated from this system @)

6. Describe a method by which each of the following parameters can be measured and
the signals transduced and fed into pneumatic control system: (2 each)

a) temperature

b) pressure

c) flow

d) liquid level

e) rotational speed

7. (a) Describe an automatic self desludging centrifuge suitable for dealing with
fuel of density up to 10101(g/m3 at 15°C. (4)

(b) Explain how the centrifuge described in Q.7(a) is able to remove water from a
fuel which has a density that is higher than that of water and state any factors

that may assist the operation. 3)

(c) State how the problem of catalytic fines in fuel oil may be dealt with.(3)

& With reference to centrifugal pumps:

(i) Sketch typical discharge characteristics showing variation of throughout as
discharge head and speeds are alerted %)

(b) State the relevance of the discharge characteristics for the selection of an
emergency fire pump. 5)
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SECTION B
Attempt two questions only from this section.

9. Direct on line starting for large induction motors such as those for bow thrust units,
may not be viable.

(a) State the reasons for this. 4)
(b) Sketcha starting system that may be used for such motors. 4)
(c) Describe the starting method sketched in (b ). 2)

10. (a) Ina.c. generators, voltage dip occurs in two stages.
(i) Sketcha voltage-time graph showing the pattern of voltage dip. (3)
(i) Referring to this graph, state with reasons the effect on the electrical
system of a small power installation when a large load is suddenly

switched on. 3

(b) Explain each of the following categories of voltage control:
(i) Error operated; )
(i1) Functional. 2)

11. With reference to automatic Power Management System (PMS) for the control of the
operation of the main switchboards and generators:

a) list the features that the power management system controls in
order to comply with the requirement for Unattended Machinery
Space (UMS) operations; 7
b) explain how the generators and switchboard would be controlled
following a power failure of the Power Management System. (3)

SECTION C
Attempt two questions only from this section.

12. The palm of the rudder of a vessel requires extensive welding repairs and as Second
Engineer you are requested to supervise.

(a) Suggest a suitable type of welding process. 4

(b) State, with reasons, four common welding defects that can occur there.
3)

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

)
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13.  (a) With reference to fatigue of hull structures explain the influence of stress

level and cyclical frequency on expected operating life. (5)
(b)  Explain the influence of material defects on the safe operating life of
forged components of stern fittings (5)
14. (a) Explain how panting and pounding occurs at the forward end of a ship.
4

(c) Sketch the structure at the forward end of a ship, showing how it is
strengthened to resist the effect of panting and pounding. 7
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EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER OFFICER - 750 KW OR MORE-

APRIL 2007 -

ENGINEERING KNOWLEDGE - MOTOR
Time allowed three hours

Attempt any six questions.
Marks are indicated within brackets

Appropriate sketck s/diagrams, should be provided wherever pessible.

i Assume you are instructed to submit to_the Superintendent Engineer a
complete set of indicator cards together her with relevant data. Give full account
of your work in taking the cards and preparing them for submission. Tabulate
the data you forward, both that_extracted from the cards and otherwise
obtained, giving typical fi gurcs taken from a large 2 stroke slow speed main
propulsion unit. (16 marks)

2./ (a) As Second Engineer, outline your instructions to members of the ship's
engineering staff for m_Becuon of the main engine timing chain. (8 marks)
(b) The inspection in'(a) has revealed that the roller chain Tieeds replacement.
Describe how this is achieved. (8 marks)

3. (a) Explain how static and dynamic imbalance of crankshafts can be overcome
while balancing. (6 marks)

(b) Discuss the methods employed to obtain primary, reciprocating balance in
anengineand explain why they are not compieiely successful. (5 marks)

(c) Describe- engme additions which may be fitted to overcome preblems
resulting from primary or secondary imbalance. (5 marks)

4.~ Some off-specifications_fuel has becn received on board. ROB of old fuel is
insufTicient for a voyage, exg_gg/\v_ngr_egﬁrlg avhat actions <h0uld be taken to
mxwg_ and enable safe operation of the engine if following fuei
properties were above specified levils:
(a) Ignition quality ) (5 marks)

(hmw (6 marks)
(5 marks)

(c) Viscosity |

//
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B 39
S R o in total dissolved solids of boiler water is observed. Explaiiz.
(a) Your action to identify the causc of such increase f (6 marks)
(b) Steps to bring down the TDS and operate boiler safely in emergency
(5 me:ks)
(c) Permwmnu‘e\ctivcegcjion taken to bring the boiler to normal condition
;i (5 mzrks)

6. “With reference to large riain engine strucluras: (4 marks eac1)
(a) Point out two areas of apparent weakness,
(b) State how the weaknesses commonly manifest themselves,
(c) Giveareason for the weaknesses in the areas identified,
(d) Suggest how resultant faults may be.avoided or corrected.

7.l/Fo|lowing a recent turbocharger overhaul it is observed that the scaverze air

pressure is lower than it was previously and the engine power output is alsa
S ' (4 marks each:

reduced. ;
(a) State, with reasons, the possible causes of the problem.
{b) State, with reasons, what = zine ‘operational information should be gath e
order to enable the possibic cause-of thé preblem w be detected.
(c) Explain how the defect may be rectified. o T
(d) State the instructions, which should be issued with respect to furi-
turbocharger overhauls in order to prevent similar incidents.

Cal

o

(a) Explain the term Variable Injection Timing (VIT) when applied to fuel pur
and state why a change in timing of fuel injection may be required. (3 marl

(b) Describe, with the aid of sketches, a VIT fuel pump and explain hove the
change in timing is achieved whilst the pump is in operation. (5 mark+"

(¢ ) Explain how it may be determined that individual fuel pumps arc injecting ti.
aaHreet quantity of fuel with the correct timing ata particular pump s3ting

’ (6 marks)

9.<"A report on the analysis of the main crosshead enginc crankcase lubricating i’

indicates the following contaminants or property changes. In EACH of the
following cases giv’e’@mm_cyossiblc causes of the contamination =

p@w;, explaining how the actual cause wo! be detected:

(a) the piesence of fresh water;

(b) white metal fraginents;

(c) reduced alkalinity reserve:

(d) reduced anti oxidation reserve: - Ny

S
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MERCHANT SHIPPING DIVISIO
MINISTRY OF PORTS & AVIATION
SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER - UNLIMITED- APRIL 2007

ENGINEERING KNOWLEDGE - GENERAL
Time allowed three hours

Answer six questions from Part A, two questions from Part B and two questions
from Part C.
Appropriate sketches/diagrams, should be provided wherever possible.

SECTION A

Attempt six questions only from this section.

]f/(a) How is the efficiency of a refrigeration tompressor affected by the following:
(i) excessive clearance volume (3 marks)
(i) insufficient cooling media (3 marks)

b) Suggest a few changes in‘a system using R-12 in order to use R-22.
g8 g Y g
. - (4 marks)

2.‘@) With reference to any main shaft bearings which is excessively loaded, or very
lightly loaded state for each condition what are the: (2 marks each)
(i) Consequences of continuously running with either type of load
(i)  effects on adjacent bearings
(iii)  remedial steps
(b) Explain why load distribution on main shaft bearings changes in service.
3 (4 marks)

3.“Discuss the effects of varying the percentages of the following constituents on the
physical properties of steel: & (1%2 marks each)
(a) Carbon,  ~
(b) phosphorus,
(c) manganese,
(d) molybdenum
Describe for each of any three alloy steels of different specification, its
metaliurgical composition, mechanical properties and the reason for selection in a
specified marine machinery application. - (4 maiks)
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6. With reference to centrifugal pumps:

A (a) With the aid of a simple sketch, describe the principle of operation of a
/
o
1 (b) State the purpose of a volute casing;
; (c) Explain how pump performances may be enhanced to cater for large discharge head;
(@)
: (d) Sketch a priming arrangement and describe how it operates. 4
s
7. Explain how main engine lubricating oil condition is assessed from:
(a) Condition of main machinery bearings, )
(b) Simple tests on board ship, (@)
(¢) Laboratory analysis ashore, 2
State how deterioration is inhibited by good practice. “
8. Define the metallurgical composition, mechanical properties and the reason for
18 selection in a specified marine engineering application of the following metals:
= (a) Nodular cast iron, 3)
(b) High tensile steel, 3)
(c) Titanium. “4)
SECTION B
Attempt two question only from this section (minimum of 8 marks required from this
section)
;l 9. a) Describe the principle of operation of the synchronous induction motor. )
b) Explain in detail what occurs when the motor is started up and pulls into synchronism. )
10. (a) Outline the operation of a Ward Leonard speed control system “)
(b) Explain how a Ward Leonard system may be modified to provide electronic control for
( electric propulsion system. (6)
\ b4

11. With reference to time lag in the operation of overcurrent protective devices:

() describe two methods of obtaining time lag; (6)

(b) explain the purpose of time lag; 2)

(c) explain discrimination with respect to electrical distribution systems. 2)
SECTION C
Attempt two question only from this section (minimum of 8 marks required from this
section)

12 (a) Sketch a transverse section through a duct keel, labeling its component parts, indicating
the duct keel position in the ship structure. )
(b) Explain why duct keels are fitted. 3)
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SECTION B
Attempt two questions

9 “Direct on line starting for large induction motors such as those for bow thrust units,
may not be viable.

a. State the reasons for this. (4 marks)
b. Sketch a starting system that may be used for such motors.

(3 marks)
c. Describe the starting method sketched in (a, b). (3 marks)

10. (a) In a.c: generators, voltage dip occurs in two stages.
(i)  Sketch a voltage-time graph showing the pattern of voltage dip.
(2 marks)
(i) Referring to this graph, state with reasons the effect on the electrical
system of a small power installation when al'a_rggé_load is suddenly

switched on. ( 3 marks)
(b) Explain each of the following categories of voltage control:
(i)  Error operated; (2 Y2 marks)
(if)  Functional. (2 2 marks)
11. (a) Explain the term single phasing as applied to poly phase induction motors.
i (3 marks)
(b) State the likely causes of single phasing and the consequences if motors are
not adequately protected. (3 marks)
(c) Describe with the aid of sketches three methods for mator protection should
single phasing occur. - (4 marks)
SECTION C
Attempt twc questions

12. Describe the double bottom and framing arrangement used in the machinery space
to cope up with the concentrated loads and vibration, together with shaft and

thrust block support. (6 marks)
Give reasons. for the choice of thrust block position. (4 marks)
137 With reference to membrane tanks for the carriage of liquefied gas at very low

temperatures:

(a) Describe with a sketch one method of building up the insulation; (4 marks)
(b) State which alloy is used for the membrane and the reason; (3 marks)

(c) Explain why a secondary barrier is installed. ** (3 marks)

14..~ Describe the Hull Inspection that you would carry out as the senior engineer of
a ship in dry dock stating what defects you may find and the repairs that may
be necessary with respect fo: o (2 marks each)
(a) Shell plating.
(b) For’d end of ship.
(c) Aftend of ship.
(d) Openings in shell plating.
(e) Propeller and stern tube.
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SECTION B

Attempt two questions

9.“Direct on line starting for large induction motors such as those for bow thrust units,

may not be viable. s
a. State the reasons for this. (4 marks)
b. Sketch a starting system that may be used for such motors.
(3 marks)
e Describe the starting method sketched in (a, b). (3 marks)

10.7 (a) In a.c. generators, voltage dip occurs in two stages.
(i) Sketch a voltage-time graph showing the pattern of voltage dip.
(2 marks)
(if)  Referring to this graph, state with reasons the effect on the electrical
system of a small power installation when a Iarggp&ls_suddenly

switched on. ( 3 marks)
(b) Explain each of the following categories of voltage control:
(i)  Error operated; (2 2 marks)
(ii)  Functional. (2 2 marks)

11. (a) Explain the term single phasing as applied to poly phase induction motors.

* (3 marks)
(b) State the likely causes of single phasing and the consequences if motors are
not adequately protected. (3 marks)
(c) Describe with the aid of sketches three methods for motor protection should
single phasing occur. (4 marks)
SECTION-C
Attempt two questions

12. Describe the double bottom and framing arrangement used in the machinery space
to cope up with the concentrated loads and vibration, together with shaft and

thrust block support. (6 marks)
Give reasons for the choice of thrust block position. (4 marks)

137 With reference to membrane taiks for the carriage of liquefied gas at very low
temperatures:

(a) Describe with a sketch one method of building up the_insulation; (4 marks)
(b) State which alloy is used | for the membrane and the reason; (3 marks)
(c) Explain why a secondary barrier is instailed. - (3 marks)

t4.«~ Describe the lﬂﬂ_ln\;fectlon that you would carry out as the senior engineer of
a ship in ary dock stating what defects you may find and the repairs ‘that may
be necessary with respectto: ~ (2 marks each)
(a) Shell plating.
(b) For’d end of ship.
(c) Aftend of ship.
(d) Openings in shell plating.
(e) Propeller and stern tube.
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MERCHANT SHIPPING DIVISION
MINISTRY OF SHIPPING
SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-
SECOND ENGINEER - UNLIMITED- DECEMBER 2006

ENGINELRING KNOWLEDGE < GENER#AE (M o f‘w ;
Time allowed three hours

Answer any six questions
Answers with clear sketches/diagrams, neat hand writing and clear expression will get full marks -

Marks are indicated within brackets

L. With reference (o large main engine structures: (4 marks each)
(@]~ Point out two areas of apparent weakness,
b) State how the weaknesses commonly manifest themselves,
(c) Give areason for the weaknesses in the areas identified,
(d) Suggest how resultant faults may be avoided or corrected.

2. (a) Sketch a commonly employed method of attachment between crosshead and
slippers. (6)

(b) Explain why guide clearance is strictly limited. (%)

(c) Give reasons why lubricant is usually fed to the slippers and not the guides. (5)

3,"Suggest with reasons, how one or combination of the following conditions is likely
to contribute most to design of piston rings with the objective of preventing it from
breaking. (16)

(a) Engine overload,

(b) Engine coolant pump stalled.

(¢) Turbo charger touled on gas side,

(d) Partially choked air intake filter,

(e) Worn cylinder liner,

(f) Inadequate cylinder lubrication.

/ 4/ (a) Explain the need for cylinder head relief valves. (6)
9 (b) Describe the circumstances under which they would operate. (35)
" (c) State, why they need regular attention. . (5)

5. Describe how to 'blow down' and 'open up' the primary side of a double evaporation
boiler for inspection. Identify with reasons those parts, which normatly require close
examination during internal inspection, on the secondary side. ; (16)
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6. /With reference to main propulsion engines , compare exhaust systems in four stroke
engines using poppet valves in the cylinder head with those utilising ports in the liner

uncovered by the piston in two stroke engines. (10)
State the advantages and disadvantages of each system giving a reasoned explanation
as to why such systems are adopted for each type of engine. (6)

7/ (a) A number of main engine cooling water temperature and lubricating oil pressure
alarms have occurred during periods of UMS operation and no faults have been
detected on the engine.

(1) State possible reasons for these alarms operating. 3)

(i1) Explain how the faults may be detected. 3)

(ii)State the action to be taken in order to minimise future spurious alarms.(3)
(b) State the standing instruction you, as Second Engineer, would issue to an
engineer joining your ship with respect to his action when responding to alarms
during UMS operation at night. 7

8/ Discuss the types and causes of deterioration in Diesel engine lubricating oil what
role do additives play in the chief life of lubricating oils. (16)

9.
‘/ (a) Values of some main engine exhaust temperatures displayed in the engine

control room differ from those displayed on the engine for the same

cylinders.

(i) Explain how it may be determined which readings are inaccurate. 3)
(i) State possible reasons for these inaccurate readings. 3)

(1ii)Explain how the location of the faults may be detected. (E3 5

(b) State the periedic checks, which should be undertaken to ensure that remote
engine instrumentation is reading accurately. (7)
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4. Describe the factors contributing to the detetd orating of insulation of the
\/N following (2.5 marks each)
a) Exhaust pipes.
b) Condensate pipes-
¢) Air compressor discharge pipes.
d) High pressure superheated steam pipes.

A W ith reference to auxiliary boiler safety valves:

W a) explain the term « qecumulation of pressure” (5 marks)
b) Describe with the aid of sketches two methods by which degree of
accumulation is reduced. (5 marks)

/ With reference to main air compressor explain:
\} a) Why there are invariably of the reciprocating type- (3 marks)
b) What advantage is gained from a hybrid design, which part rotary and
part reciprocating. (4 marks)
¢) Why multistage are generally used for starting putposes. (3 marks)

7. With reference toa transmission shaft coupling which enables the propeller
shaft to be withdrawn onward.
a) Describe the coupling and method of fitting and dismantling.(4 marks)
b) - State how the grip of the coupling can be checked when fitted.
(3 marks)
¢) State what precaution should be taken when dismantling the coupling.
(3 marks)

. Qketch in detail a Sewage System of the Chemically Treated, Recirculatory
and Holding Type. (5 marks)
Describe the system and its operation when cecirculation is in progress, whilst
the ship is in port. r (5 marks)

SECTION B
Attempt any two questions

7
\/ﬁ With reference to the provision of shore electrical power supply to a ship:
a) Sketchan arrangement for taking A.C. shore supply. (5 marks)
b) Describe the method of safely connecting the arrangement sketch in (a)
{o the shore supply- (5 marks)

" Direct on line starting for large induction motors such as those for bow
L thrusters, may not be viable. (5 marks each)
a) Esxplain the reasons for this.
b) Sketch and describe a starting system that may be used for such
Motors.
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I1. a) In a.c. generators, voltage dip occurs in two stages.

i Sketch a voltage-time graph showing pattern of voltig
dip.

ii. Referring to this graph, state with reasons the effect on
the electrical system of a small power installation when a
large load is suddenly switched on.

b) Explain each of the following categories of voltage control;(5 marks)
i Error operated. F
il Functional

SECTION C
Attempt any two questions

12. With reference to membrane tanks for the carriage of liquefied gas at very low
temperatures:
a) Describe with the aid of a sketch one method of building up insulation.
(4 marks)
b) State with reasons the alloy, which is used for membrane. (3 marks)
¢) Describe with the aid of a sketch how the tanks are located and
supported longitudinally and transversely. (3 marks)

13. Sketch and describe the construction of collision bulkhead of a large tanker.
= Include principal dimensions in the sketch. (10 marks)

a) State how the bulkheads are tested for watertightness. (4 marks)

b) Ifit is necessary to penetrate the bulkhead, precautions must be taken
to ensure that the watertight integrity and strength of the bulkhead is
maintained. With this in mind, describe, using simple sketches, how

\/1{. With regard to ship construction details for transverse watertight bulkheads:

the following pass through bulkheads. (2 marks each)
i Main transmission shaft
ii. Fuel oil transfer pipes.

iii. Air and sounding pipes.
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EXAMINATION FOR CERTIFICATE OF COMPETENCY-

MERCHANT SHIPPING DIVISION *
MINISTRY OF SHIPPING \ !
SRI LANKA \

ENGINEER OFFICER CLASS 2- DECEMBER 2005

ENGINEERING KNOWLEDGE - MOTOR
Time allowed three hours

Answer any six questions
Answers with clear sketches/diagrams, neat hand writing and clear expression will
get full marks

f During a river passage the propeller of a light ship is rotating at dead slow revolutions

-
3.

ahead when it strikes a large floating object causing a momentary drop in engine

revolutions. As the Chief Engineer of the vessel describe in report format the
inspection of the vessel’s propulsion and transmission system that you would
supervise to ensure it is safe for the vessel te continue its voyage. Assume that the

vessel is anchored and that no outside assistance is available. (16 marks)
Wlth reference to plston Tings: i
(a) State with reasons the causes of breakage (6 marks)
(b) State how maintenance and engine operation can minimized breakage.
(5 marks)
(c) Explain the possible consequences with respect to performance and safety of
operating engine with broken or severely worn rings. (5 marks)

With reference to main boiler super heater arrangements:
(a) Compare the advantages and disadvantages of contra flow with parallel flow
design. (6 marks)

- (b) Describe how the element tube banks are supported yet allow for expansion

(5 marks)
(c) Describe how boiler carryover affects super heater effectiveness and condition
(5 marks)

% It is noted in engines burning heavy fuel that the top of the piston crown may

waste and gradually burn away. Explain reasons and what is done to rectify this
condition.
(16 marks)
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5. If a main engine piston seizes in its liner at sea and it is not possible to replace the
unit, explain, in detail, what provisions are made in the engine , to enable the ship to
reach port. (16 marks)

Dl af A o

7,)@/ An auxiliary engine exhibits a tendency to hunt to such an extent that the engine
speed variation prohibits the connection of the machine to the switchboard.
(a) Discuss the possible causes of hunting. (8 marks)
(b) Explain how the problem of hunting can be rectified. (8 marks)

/§/ Sketch and describe the arrangement of a main engine camshaft chain. (8 marks) |

Describe the repair procedure following fracture of one chain link during operation of
the engine, give possible reasons for the failure and explain how the. chain is set
initially at the comrect degree of tension. y (8 marks)

8. Explain with the aid of sketches, the cycle of operation of either a free piston or an
open cycle gas turbine installation. (8 marks)

Discuss its advantages and limitations as the main ~ means of propulsion on a ship

as compared to conventional marine machinery. (8 marks)

(9 Assume you are instructed to submit to the Superintendent Engineer a complete set
of indicator cards together with relevant data: Give full account of your work in
taking the cards and preparing them for submission. Tabulate the data you forward,
both that extracted from the cards and otherwise obtained, giving typical figures
taken from a large 2 stroke slow speed main propulsion unit. (16 marks)

ol ?3;
" W
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- MINISTRY OF SHIPPING
SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-
ENGINEER OFFICER CLASS 2- DECEMBER 2005
=D ER DTRIL AR CLASS 2- DECEMBER 2005

ENGINEERING KNOWLEDGE — GENERAL
Time allowed three hours

Answer any six questions
Answers with clear sketches/diagrams, neat hand writing and clear expression will
get full marks

ﬁ/ Foreign going vessels are required to possess a valid safety equipment certificate
renewed at intervals after survey of the safety equipment.
(a) Compile a list of items that are contained in the safety equipment survey.

(8 marks)
(b) From the list compiled in explain how these items would be examined and
identify possible defects. (12" marks)

2. Discuss the causes of corrosion and the means by which corrosion of the following
may be limited by manufacturers and ship's personnel respectively: - (4 marks each)
(a) Internal and external surfaces of auxiliary steam lines.

(b) External surfaces of auxiliary boilers.
(c) Water boxes of seawater coolers and condensers.
(d) Main sea water inlet pipes.

3. A rudder of a vessel requires extensive welding repairs and as Second Engineer you

are requested to supervise,

(a) Suggest a suitable type of welding process. (6 marks)
(b) State, with reasons, four common welding defects. (5 marks)
(c) State what tests may be carried out before returning the rudder to service.

(5 marks)

/& With regards to main transmission shaft flange coupling arrangements:
(a) Sketch a hollow type coupling bolt and the hydraulic head/nut and loading rod
which are used to fit it; ( 6 marks)
(b) Describe how the bolt is fitted., (5 marks)
(c) State the advantage of the hollow coupling bolt as compared to the traditional type
of coupling bolt. - (5 marks)

O
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13. (a) Sketch the arrangement of rudder stock, bearings, glands and method of suspension of a
pintleless rudder, labelling the components parts. (6)
(b) State how the bearingwear down is measured and what prevents the rudder from
jumping, (C)
14. a) Describe the method of attachment of bilge keel. 5)
b) State reasons for not extending bilge keels the entire length of the vessel. 3)

¢) Explain principles of roll damping that bilge keel exploit. 2
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5. Describe with a sketch a pneumatic relay and show how feed back can be achieved
when such a relay is used in conjunction with a flapper mechanism. (16 marks)

A@’ (a) Explain why centrifugal pumps cannot handle air or vapours to effect priming
yet turbo-blowers operating on the same principle can. (6 marks)

(b) If a vessel is fully laden, how may it be ascertained that the fire pump priming
arrangements would operate satisfactorily in the ballast condition. (5 marks)
(c) Explain a method of priming suitable for a centrifugal pump. (5 marks)

Q/ '(a) Describe a transverse bow thrust unit using a controllable pitch propeller. Mention
should be made of how it is supported and how the strength of thrust and reverse

thrust are achieved. - { (8 marks)
(b) State. with reasons, a suitable prime mover for the controllable pitch propeller.
(4 marks)

(c) State with reasons whether the thrust unit delivers a relatively low pressure head
with high volume output or high pressure head with low volume output.
(4 marks)

{@’/‘ Reverse osmosis is the modemn alternative for shipboard production of drinking water.
“ ~ (a) Describe using simple diagrams if necessary, the principle of reverse osmosis.

; (8 marks)

(b) (i) Sketch a line diagram showing a single pass system for producing fresh water
from sea water. (4 marks)
(ii) Describe such a system. (4 marks)

(a) Enumerate the advantages of an insulated neutral system;

(b) Enumerate the disadvantages of an insulated neutral system;

(c) State why an Earthed neutral system may be earthed through a resistor;

(d) Compare the use of an insulated neutral system as opposed to the use of an
Earthed neutral system with regard to the risk of electric shock from either
system.

%With reference to a three phase shipboard electrical distribution system;

(4 marks each)

Nt
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MERCHANT SHIPPING DIVISIQ;\{
MINISTRY OF SHIPPING
SRI LANKA \

EXAMINATION FOR CERTIFICATE OF COM®P.
ENGINEER OFFICER CLASS TWO- AUGUST 2

ENGINEERING KNOWLEDGE - GENERAL
Time allowed- 3 hours
Attempt ten questions as follows: ’\\

Six questions from Section I Rl e
Two questions from Section 11

Two questions from Section II

Marks for each part of question are shown in brackets

Neatness in handwriting and clarity in expression, Illustration of an Answer with
clear sketches/ diagrams carries full marks.

SECTION I

'/As a second engineer officer, state the instruction and training you would give to stdff
under your control for the following situation:- (10 marks) )
/,Enlry into enclosed spaces.
Precaution that must be observed whilst personnel are in the space and the
action to be taken in the event of an accident.
" Do such instructions and training from part of the ISM Code and where would
these be found in the ISM Documentation?

a"Sketcha simple cross section through a single stage centrifugal pump with a

/ fully shrouded single entry impeller; name the components of the pump and
7 _-indicate the direction of fluid flow. (5 marks)
b. Describe:- (5 marks)
i.”"The function of the impeller and how suction is created by it
? ii#” The function of the volute casing

iii State the material of each component of the pump

3. With reference to pneumatically operated control valves:
a. State four reasons for fitting a valve positioner; (4 marks)
b.  Explain the operation of a positioner in control engineering terms; (3 marks)
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¢. Exlplain the immediate action that can be taken to restore control upon failure
of the positioner bellows. (3 marks))

W/ Describe the possible causes, manner of repair and subsequent modification of
operating conditions associated with any thefe of the following failures:- ( 10 marks)
a. Collapse of auxiliary boiler furnace brickwork
b._-Rupturing of auxiliary steam heating line
P V{/ racturing of unsupported fuel oil pipe.
0 & Falling-off of performance of lubricating oil cooler
»e,/Fo8ling of bilge suction lines

V{ The by-products of oxidation, as a result of water contamination of hydraulic oil, are
generally removed by one or a combination of the following:
ta Cellulose type filters
/ b. Gums, varnishes, and acids
(, ) ¢. Neutralized by oil additives —

~17 Magpnetic type filters,

State the correct answer, with justification as to why the reasons other than your
answer cannot perform the task. (10 marks)

e

;;./Sketch and describe an indirect refrigeration system that uses brine (4 marks)
<~ State Two reasons for incorporating brine system in a refrigeration circuit

£ (3 marks)
i & Describe how brine temperature may be adjusted to serve refrigerated cargoes
requiring different storage temperatures ( 3 marks)
7. ;
a.  With reference to a rotary vane steering gear: (6 marks)

i. State what symptoms would indicate leakage across vane seals.
ii. Explain in detail how reversal of bridge control results in the rudder
moving from port to starboard (or vice-versa)
" b. State what steering gear tests your would carryout before a voyage beings
(4 marks)

8. State with reasons the principal causes of fire in accommodation and service spaces
WWH sea and in port. Also:-

4. What means are provided in terms of construction and equipment to prevent
& B/«(nd fight accommodation fires? (6 marks)
" Explain why fire hazards in ship under repair in a yard are more than when at
seca? (4 marks)

SECTION II
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alternators.
— (Describe the type of cumulative damage that may be caused when
are incorrectly Synchronized.
€. -Explain how the damage referred to in (b) can be avoided/ reduced.
- For two alternators operating in parallel the consequences of:

1. Reduced torque from the prime mover of one machine

alterna

&

ii. Reduced excitation on one machine

10.
a./State why switch boards are required for A.C. system having voltage to earth
" /greater than 55V
' b~ Explain how section of an electrical system aboard ship can be isolated for
7 aintenance work
‘C./gescribc, with reference to electrical connections, the procedure to replace a

3-phase induction motor with spare motor

L1. With reference to a three phase shipboard electrical distribution system:
a. Enumerate the advantages of an insulated neutral system;
b. Enumerate the disadvantages of an insulated neutral system;
¢. Describe how the Earthed neutral system in Earthed;
d. Compare the use of an insulated neutral system as opposed to the use of an
Earthed neutral system with regard to the risk of electric shock from either

system.
SECTION Il

12, With reference to Roll-on, Roll-off ferries:
a. Describe the problem of free surface effect;
b. Explain how it is intended that water should be cleared from car or cargo
decks;
c. Describe possible methods for improving the stability and survivability of
these vessels.

i

a” With the aid of a sketch describe the methods of attachment for a bilge keel
and hence explain what protection is made to reduce the possibility of the
i shell being punctured in the event of damage to the keel.
/g/smte why the keel does not extend for the length of the ship
" Evaluate the effectiveness of bilge keels for large wall sided vessels.

4.
Ld./Descn'be the double bottom and framing arrangement used in the machinery
space to cope up with the concentrated loads and vibration, together with shaft
J; thrust block support.
b7 Give reasons for the choice of thrust block position. s
&7
e“:,/ =
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get full marks N

a. Describe how each of the following bailer water conditions are confrolled:
i. Alkalinity - (2 marks each)

ii. Phosphate reserve
iii. Oxygen content
b. Explain why it is necessary to maintain each if the conditions in (a) within
close limits. . (6 marks)

2. Certain forces are set up in hydraulic coupling when they are transmitting torque.
How do these forces come about and how are they balanced? (16 marks)

“/{/Explain why air coolers and water separators are generally associated with large
turbochargers. (6 marks)

~Give a reasoned explanation for the position of the air cooler and water separator
relative to the compressor ' (6 marks)
&

~State the faults to which air coolers are susceptible and how they are dealt with
(4 marks)

,

4.‘41cr prolonged full power operation of a main engine it is noticed that the
temperature of the coolant return from one jacket is appreciably higher than the
remainder. ’

‘/{eScn’bc how the cause is traced and corrected. (16 marks)
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\*{ With reference to reciprocating air compressors explain why:
/.?J High flash point, low viscosity, oil is used for ¢
v

ylinder lubrication, (5 marks)
- Restriction of ajr intake as a means of reducing

throughput is dap gerous,

(3 marks)
,\M{// Tubular ajr coolers are superior to cooling coils, (4 marks)
d. Valves are often a source of trouble, (4 marks)

6. Sketch a main engine shaft driven g

enerator arrangement with an electroni
for freq uency correction,

€ System

" (6 marks)
Describe the operation of the generator arrangement sketch (10 marks)
7. Ifan auxiliary diege[ generator over speeds and run away while off the Joad. Explain
\wﬁ./How it can be stopped. 4 marks
.. What is likely to be the reasons for the failure. 4 marks
%e details of what checks are made after the machine has been stopped.
A Mechanically‘ 4 marks -
vf{ Electrically, } 4 marks
A : .
U8, Describe the process of inspecting the runmng gear of a main engine. 8 marks
What is the purpose of such mspection and what defects may be found? 8 marks
\'/9. a;./Sketch a self-cleaning filter and describe its operation (6 marks)
b, Explain why the quality of filtratj

on is directly related to oil flow rate (Smarks)
fthis filter in comparison to basket type of

(5 marks)

¢)./State advantages/disadvantgges 0
[ilter
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Attempt six questions only

Marks for each part question are shown in brackets.

Neatness in handwriting and clarity in expression, Ilustration of an Answer with
clear sketches/ diagrams carries full marks

~+. With reference to UMS engine remote control and monitoring system:

" a In the event of complete failure of such monitoring and control systems state.
with reasons, how you, as Second Engineer, would organize the engine room
staff to ensure safe operation of the engine during; (6 marks)

I. normal deep sea conditions:
1l. maneuvering
b. State. with reasons important engine parameters which should be manually
monitored following failure of the UMS system (5 marks)
¢. Explain how the cause of failure of the UMS system may be traced. (5 marks)

(18]

You have been appointed as the Second Engineer of an eight years old vessel,
recently purchased by your shipping company. The vessel was laid up for a period of
One year, draw out a list of essential item covering the inspection of main propulsion
machinery carried out by vou to ensure its trouble free operation and compliance with
statutory certification. (16 marks)

(98]

a. If an auxiliary diesel generator over-speeds and runs away while off the load,
explain:- : (8 marks)
i. how it can be stopped
il. what is likely to be the reasons for the failure )
b. Give details of what checks are made after the machine has been stopped:
(8 marks)
i. mechanically.
ii. eclectrically

“4. With reference to a two stroke . slow speed main propulsion engine air starting
system:

a. state, with reasons, three safety features incorporated in an air start system.
(5 marks)
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S Wi relerence g mechanicy)y hydrautic 8ovemors explain: 4 '_ﬂ‘ilk

@ why Myweights are driven af » higher fotational spee than the engine-

b, how dead band effects are reduced

¢ how hunting js reduced

d. how the Output torque jg increased.

6. A port on (fe analysis of fhe Mmain crosshead engip, - e Follawing
indicages the ﬁ)Howing Lontaminants o Property changes. 1, EACH of the . change.
cases give I'Casons for the possible Lauses of the contamination o pz'opert-\",,g each)
CXplaining heyy the actual cause would pe g&(gte_d, ((h et

& the presence of fresh water;

b white metal ﬁ'agrnems;

C. reduced alkenlinit_y reserve;

A reduceg anti oxidation reserve

. il
g
’ Crinkease Jubricating

) -cssure
(7./ Fo”owing drecent turboclmrgcx' overhaul it jg obscrved thy the Scavenge air s
is lower than it wyg previously angd the engine Power output is 415, reducect < each)
(dmarks
a4 State, with reasons, the bossible caygeg of'the problen.
b. State, with reasons, what engine operationa] mtl)rm:l(ion should [
order to cnaple the possible cause of the problep, to be detectey,
¢ Explain how the defect may be rectjfied. : futurc
d. Stae the instructions, Which shoyld be issued With respeqt to
turbocharger overhauls ip order to prevent simjlay incidents,

-ed In
Hyered
wzathe

e
pas wInps
a. Explaiy the term Variable Injection Timing (VIT) vihep applicd to he= 1 12 Sics)
and stafe why g change in timing of fuel injection may be requireq, (FEREz 1/ the
b. L)c<:uri!_)c, with the aid of sketches, 4 VIT fuel PYmp and explyj; 2.0 V¢
change ip timing is achieveq whilst the PUMp is in eperation (5 make f’) , the
S Explain how it may be determineq that individyga) lue] Pups are injyg £ 1142
Corpegt quantity of fye| with the correct timing g 4 particular pump sgr g2 £2-
- i (5 mags »
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B s ) ) L N | o G
1 With Yespect G yrupk Prston engines state, with reasons, the causes, effects an s x

A e

(,xf'avoiduucc of:

a. Carbonizagion of crankease orl; (5 marly
b. CXeessive piston ring wear; (6 mark

. 8 higl.' levels of water in Crankcase o) (5 marlg
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ENGINEERING KNOWLEDGE — GENERAL

Attempt ten questions as follows:

Six questions from Section 1
Two questions from Section 11
Two questions from Section TI1

Marks for each part question are shown in brackets
Neatness in handwriting and clarity in expression, [llustration of an Answer with
clear sketches/ diagrams carries full marks

Section |

1.

[

(5%}

b

Describe a vacuum sewage system (4 marks)
With reference to the system described in A.1(a) (2 marks each)
i. State advantages of the system;
it. State why a holding tank may be required to be fitted to the system:
iii. State the problems resulting from the retention of untreated sewage in
a holding tank

Explain the action of each of the following metallurgical mechanisms.
i. Creep;
. Brinelling;
iii.  Fretting;

iv. Fretfing corrosion (6 marks)
State with reasons, where each of the mechanisms in Q 2(a) may occur in a
ship propulsion system. (4 marks )

Explain how oil carry over occurs in starting air compressors. (4 marks)

State how the problems of oil carry over is minimized. (3 marks)

State factors that contribute to air start line explosions in diesel engines.
(3 marks)
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i How is the efficiency of a refrigeration compressor alfected by the following:

i Excessive clearance volume (3 marks)
1. Insufficient cooling media (3 marks)

b. Suggesta few changes ina system using R-12 to a systen using R-22
(4 marks)

‘N

ln-view of tlie number of fatalities involving inert gas used [or {ire fighting purposcs,
your company is considering alternative methods of protection for the machinery
Spaces. As Sccond Engineer compile a letter to the Company expressing your vicws
for the retention or rejection of inert gas systems and stating your opinions on viable
alternative systems. (10 marks)

6. Itis important to maintain the quality of lubricating oils in main and auxilary dicscel

cugines.

a. Discuss critically the methods used to maintain crankease oils on the various

ships in which you have served. (5 marks)

b. Drawing conclusions from (a) state, as Second Engiueer. your intended

method of maintaining crankcase oil quality. (5 marks)
7

& Stale the standing instruction you, as Second Engincer, voould issue with

respect Lo the action to be taken in the event of a boiler uptake fire. (4 marks)

b. Statc how the incidence of uptake fires may be minimized. (2 marks)

¢ Stalc the reasons tor blow-back from the furnace of an auxiliary botler.

(2 marks)
d. State the standing instruction you, as Second Enginect, would issue with
respecet to the avoidance of boiler furnace blow-back. (2 marks)

8. T With reference to the sutvey of ships:

1) What is the main objective of the survey of ships and what other benelits
arise from the survey results? (4 marks)

i) What is the legal basis for the conduct of surveys? (3 marks)

1) Name three conventions under which surveys are conducted tor a
container cargo ship and give the name ot at least onc certificate
associated with each of the convention. (3 marks)

Section 1

L. With reference (o the circuit breaker for an a.c. generator (5 marks each)
a. Explain the sequence of events that might occur if the breaker opens on a

i short circuit and state the check you would require following such event.

b. Givea safe procedure to follow should a main circui: breaker tail to open
under fault condition.
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Answer any six questions

Answers with clear sketches/diagrams, neat hand writing and clear expression will get full marks

1. Suggest with reasons which one or combination of the following conditions is likely to
contribute to failure of top end bearings: (16)

(a) Ovality of pins.

(b) Excessive clearance between slipper and guide plates.
(c) Engine overload.

(d) Badly worn cylinder liner.

(e) Dirty lubricating filters.

2. With reference to cylinder lubrication:
(a) state with reasons FOUR desirable properties of a cylinder lubricant; @)
(b) explain how the correct grade of lubricant for a particular engine may be determined;(4)
(c) explain how the effectiveness of cylinder lubrication may be assessed; “)
(d) explain how piston rings assist in promoting effective cylinder lubrication. “4)

3. (@ Outline advantages and disadvantages of planned maintenance schemes for main

and auxiliary diesel engines. 4)
(b)  Identify main advantages and disadvantages of condition monitoring as a method
of deciding when machinery overhaul is necessary. (©)

(C)  Suggest the means that are commonly available to check the condition of a diesel
engine and provide guidance on when maintenance is actually needed. (8)
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State how safety is achieved with regard to £as emission in battery rooms wh¥e

large number of lead acid cells are stored with reference to: (10 marks)
a. Provision of lighting;

Authei
¥

19

b. Ventilation if a fan is fitted;
c. Type of distilled water container for topping up
d. Useof tools and replacement of defective batteries.

°

(%]

With reference to electronic control systems;
a. Draw a simple block diagram for temperature control: (5 marks)
b. Describe each component shown in the diagram in (a) (5 marks)

Section [[I

,*/ With reference to dry docking, define the responsibilities of the Second Engineer;

4. Priorto docking; (3 marks)
b. Whilst the vessel is in dry dock; : (3 marks)
¢. Prior to flooding and leaving the dock (4 marks)

2. With regard to ship construction details for transverse watertight bulkheads:-
a. State how the bulkheads are tested for water tightness. (2 marks)
b Ifitis necessary to penetrate the bulkhead, precaution must be taken to ensure
that the watertight integrity and the strength of the bulkhead is maintained.
With this in mind, describe, using simple sketches, how the following pass
through bulkheads. (2 marks each)
i. Main transmission shaft.
ii. Electrical cables.
iii. Fuel oil transfer pipes
iv. Air and sounding pipes.

w)

a. Sketch a watertight door and frame showing the manner of attachment to the
bulkhead and the additional reinforcement carried by the bulkhead to
compensate for the aperture. ( 3 marks)

b. Explain how watertightness of the door and frame mating surfaces is ensured

with a hydrostatic pressure tending to force the faces apart. (3 marks)

(i) Describe the means of closing the door; (2 marks)

(i) State the number of closing stations and the position of each (2 marks)

(2]
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Attempt TEN questions as follows:

SIX questions from Section T

TWO questions from Section IT

TWO questions from Section I11

Marks for each part question are shown in brackets

All questions carry equal marks

6xf222 =

SECTION I
tempt SIX questions from this section

1. A biological swage system develops a fault which necessitates opening the unit for

repair detail
a. The risk associated with opening the unit: (5)
b. The precautions taken to reduce the risks 5)
2
= a. Sketch and describe the high pressure cut out for a refrigeration unit 6)
b. The refrigeration compressor has cut out due to operation of the hp cut-out
state.
1. The possible causes: @
ii. How these causes would be found and possible remedies 2)

o- As a second engineer officer, state the instructions and training you would give to
% staff under your control for the following situations.
a.  Entry into enclosed spaces: and %)
(B Rescue of a person overcome by fumes in confined space such as a pumproom

&)
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. Describe a reverse osmosis system for the production of drinking water (6)

a.

b, State

i, Pretreatment used with RO equipment (2)
ii. The post-treatment necessary (2)
R
X , .
v a Describe a bow thruster unit (6)
b. Explain how direction and strength of thrust is controlled #)

6. Misalignment of the main shafting between engine and propeller causes bearing

overload and shaft stress
4. State the difficulties associated with checking shaft alignment and the reasons

why results are unreliable due to external factors 5)
b. Explain with a simple sketch how bearing load is assessed (3)
¢. Explain how uneven loading could be rectified 2)
z
i
& Explain the operation of one type of fire detector head used in periodically
unattended engine rooms. ) ) (@]
b. State the type or types of head fitted for fire detection in an unmanned engine
room, ideally of a vessel in which you have served. 2)
¢. State the power source for the system 2)
% With reference to sprinkler fire fightirg systems for accommodation spaces:
Sketch a section stop valve. ©)

Explain how a section alarm is initiated in the event of a fire. 2

Explain how an alarm system is tested. 2)
When the system is charges is a temperatute climate state how the expansion

of the liquid is catered for when the vessel proceed to tropical regions. 2

pooe

SECTIONII #
Attempt TWO questions from this section

9. Sketch and describe an arrangement for automatic connection of emergency batteries

X at loss of main power. Include in your answer. &)
4. Means of obtaining the d.c. charging supply from a.c. mains 2)
b. A method of maintaining charge on lead acid batteries; (1Y
c. The arrangement to check that batteries operate at loss of main power &)

2

1. The length of time for which transitional batteries of passenger ships must
)]

o

srovide power
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ENGINEERING KNOWLEDGE — GENERAL
Attempt ten questions as follows:

Six questions from Section I

Two questions from Section II

Two questions from Section I

Marks for each part question are shown in brackets
Full marks will be given to answers with sketches

SECTION I

i : :
.~ a Sketchan oily water separator and explain the various stages of separation
that occur as the liquid passes through 6)
_b. Explain how the separator reduces oil content of the discharge to the levels

¥ required by present legislation “(2)

¢. State methods of disposal of oil retained by the device 2

2
/ a. With the aid of a simple sketch, explain the operation of a basic air
conditioning unit - (6)
b. With reference to your sketch, explain the following
i. How the problem of increase in humidity of cooled air is overcome (2)
ii. How discomfort caused by the excessive drying effect of heated air is
overcome: ‘ 2y

/. The sea water in bilge, ballast and circulating systems promotes corrosion and
)  erosion. Each system is also a potential source of flooding. Explain how these factors
are taken into consideration with regard to the following.
4. Materials used for shipside sea water inlet valves: §-© 3)
b. Materials used for pipe systems: v, 3)
c. Pipe system design and installation )
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4. With regard to evaporators for the low temperature production of water for domestic

(.~ consumption state

a. Why they should not be operated in coastal waters (@)
b. Reasons for sterilization of the product (2)
¢ The usual treatment to make the water potable. ()
d. Reasons why scale formation is not a major problem ()
¢. Ways of minimizing scale formation or otherwise dealing with it 2

5. Identify:

- a The types of contamination likely t be found in hydraulic systems for deck
o machinery: ©)
b. The sources of such impurities: 3)
¢. Means used to prevent problems with contamination 3)
6. Briefly describe and give advantages and disadvantages of the following types of
propeller shaft bearings
a. Plain bearing: 3)
b. Tilting pad bearings: (€)]
¢. Roller bearings: 3)
7
a. Sketch and describe a pneumatical ly operated control valve W
b. Explain how the valve is operated if the controller fails @
8.

.~~~ Ontaking over as a Second Engineer on a ship which has been laid up for some
o months

a. Jtemise with reasons the checks you would carry out on the multibottic

Carbon Dioxide fire extinguishing system. -(5)

b. How would you assess the state of the portable fire extinguishers in the engine
room. (2)

c. What other items concerning fire fighting you need to check 3)

SECTIONII g

9. With reference to three phase induction motors:

a. define with reasons the type of bearings normally fitted 4)
b. compare the size of the air gap with that of other electrical motors. 4
¢. state why such a motor might run in the wrong direction and how the fault
would be corrected. 2)
J.0.
J a. Explain the meaning of single phasing applied to a.c. motors and what effect it
has on the running and starting up of such machinery. ©G)y

b. Make a simple sketch of thermal overload relay and single phasing preventer,
and briefly explain how it operates. 5)
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4. (a) Define the term of fatigue as applied to engineering components.

N

Gk

(b)  Explain how fatigue failure is influenced by the presence of slag in welﬁ?
(¢)  Define the residual stress and explain how this can influence the fatigue life of a
component. 3)

(c) During a crank case inspection a crack has been discovered in the lower section of
a bedplate transverses girder. Explain the action you as Second Engineer , would take to
ensure safe operation of the engine if facilities to repair the damage were not immediate
available. ©6)

5. (a) Describe, with the aid of sketches, a turbocharger bearing lubrication system, stating
the type of bearing employed and explaining the advantages and disadvantages of the
lubricating system described. ®)

(b) One of the main engine turbocharger on the vessel aboard which you are serving as
Chief Engineer has suffered a sudden and unexpected failure. Write a letter to the
shipowner/operator concerning the incident and stating the action undertaken in
bringing the vessel to a port of refuge. 8)

6. Suggest with reasons. which one or combination of the following conditions is likely to
contribute most to breakage of piston rings: (16)
(a) Engine overload,

(b) Engine coolant pump stalled.

(¢) Turbo charger fouled on gas side,
(d) Partially choked air intake filter,
(e) Worn cylinder liner,

(f) Inadequate cylinder lubrication.

7. With reference to safety valves, explain why:
(a) When operating under steam, the lift may be as little as one twenty-fourth of the valve
diameter, where as the hand easing gear must provide a lift of a quarter of the diameter;

©

(b) A nozzle shaped seat features in some designs; %)

(¢) A Thermo-disc valve lid features in some designs. 5)
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8. With reference to main engine charge air coolers:
(a) Describe with the aid of a sketch, the charge air cooler for a diesel engine. (@)
(b) Describe the procedure for routine cleaning of both the air and water sides of a charge
air coolers. @)
(¢) State the importance of maintaining correct charge air temperature. 2)

9. With reference to main engine thrust block:
(@) Describe the lubricating of the thrust pads and collar; (8)
(b) State an approximate figures for clearance, outlining the possible effect of
incorrect clearance; 5)
(c) State hopw thrust clearance is measured ®)




