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MII\[ISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER- MAY 2017
ENGINEERING KNOWLEDGE -1 (GENERAL)

TIME ALLOWED - THREE HOURS

Attempt TEN questions only as follows:

SIX questions from Section A

TWO questions from Section B

TWO questions from Section C

Marks for each part question are shown in brackets

All questions carry equal marks

Answers with clear sketches/diagrams, Neat handwriting and clear expression will get full marks.

SECTION A

1. You have been appointed as Chief Engineer to a dry cargo vessel recently purchased by your
shipping company. The company superintendent requests that you examine the vessel with a
view to increasing its deadweight capacity without altering the ship’s length. Outline the
suggestions that you would make, justifying your proposals. [10 Marks]

2. The vessel on which you are serving has been subjected to port state control. The procedures
for port state control apply to ships which come under the provision of certain international
convention and protocols.

a) State those conventions and protocols and specifically point out the areas covered by
certification, which are issued under these conventions and protocols.

[6 Marks]
b) Explain how you prepare the Engine room and your Staff for a PSC inspection.
[4 Marks]
3. With reference to automatic control systems:
a) Explain the term proportional band width [2 Marks]
b) State how proportional band may be adjusted on EACH of the following
i) Motion balance controllers [2 Marks]
i) Stack type controllers [2 Marks])
c) Explain the consequences if the proportional band is set incorrectly.
[4 Marks]
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SECTION B — (minimum of 10 marks required)

9.
a) Draw a block diagram of an Electronic overcurrent relay [3 Marks]
b) Explain the Inter-relationships of the elements in the system mentioned in (a)
[3 Marks]
¢) Describe how the system works or operated [4 Marks]

10. With reference to voltage variation profiles caused by load changes imposed on alternating
current generators when starting large motors on line:

‘a) Sketch a voltage dip, showing an acceptable recovery time; [2 Marks]
b) State FOUR salient factors that cause the variation in part (a); [4 Marks]
¢) Outline FOUR salient factors that assist recovery from the deviation shown in part (a)
[4 Marks]
11. With reference to alternating current generators:
a) Explain the meaning of the term synchronous impedance; [4 Marks]
b) Explain with the aid of phasor diagrams, the effect of altering the excitation of one of
a pair of machines that are operating in parallel. [6 Marks]

SECTION C-— (minimum of 10 marks required)

12. a) Sketch a midship section for a chemical carrier of the Type | [3 Marks]
b) Compare the design features of midship of the chemical carriers Type 2 and 3 with above
sketched Type 1 [3 Marks]
¢) With reference to the above (a) and (b) explain how the location of the cargo fulfills the
requirement of the IMO Bulk Chemical Code. [4 Marks]

13. a) Define the term of open water efficiency as applied to a ships propeller.  [2 Marks]
'b) Describe the losses that affect the open water efficiency of the propeller.  [3 Marks]
c) State the cause of ship wake. [2 Marks]
d) Explain the propeller-hull interactions that contribute to the hull efficiency [3 Marks]

14. a) Describe with the aid of sketches, the influence on a statical stability curve of each of the
followings:
i) An increase in the breath of the ship, with the draught, freeboard and KG remaining
constant; [3 Marks|

ii) An increase in the freeboard of the ship, with the draught, breath and KG remaining
constant; [3 Marks]

b) A vessel sailing in calm conditions develops an appreciable angle of heel. There is no
bilging. Explain why this may have occurred stating TWO actions that could be taken to
restore the initial upright condition. [4 Marks]
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MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER

ENGINEERING KNOWLEDGE — I (GENERAL)

TIME ALLOWED - THREE HOURS

Attempt only TEN questions as follows:

SIX questions from PART A

TWO question from PART B

TWO question from PART C

Marks for each part of the question are shown in the brackets

Pass Mark 50% of the total marks INCLUDING minimum of 10 Marks for each PART B and C.

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

PART A

1. With respect to the Inventory of Hazardous Materials ("IHM") to assist compliance with the
Hong Kong International Convention for the Safe and Environmentally Sound Recycling of
Ships, 2009;

(a) State the objectives of the [HM (2 Marks)

(b) Briefly explain the contents of the Inventories in:

(i) Partl, (4 Marks)
(i)  PartIl;and (2 Marks)
(iii)  Part IIL (2 Marks)

2. (a) Sketch the hydraulic circuit for a ram type steering gear that complies with the single
failure concept and automatic isolation. (6 Marks)

(b) Describe how automatic isolation, for the hydraulic circuit sketched in part (a), is
achieved within 45 seconds should leakage of system oil occur. (4 Marks)
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8. With reference to auxiliary boilers:
(a) state the effects of a persistently leaking safety valve on EACH of the following:
(i) the feed system; (1 Mark)
(ii) the valve itself. (3 Marks)
(b) explain the actions necessary to correct a leaking safety valve whilst at sea.

(6 Marks)

PART B

9. State the main electrical items covered in a Classification Society periodical survey.
(10 Marks)

10. Describe, with the aid of a block diagram, the operation of a load sensing electronic governor
controller for an A.C. generator. (10 Marks)

11. (a) Describe, with the aid of a sketch, a static excitation system for a generator. (8 Marks)

(b) Explain TWO advantages of static excitation. (2 Marks)
PART C
12. (a) Define propeller slip, explaining how it is calculated. (2 Marks)

(b). State, with reasons, FOUR conditions which will affect the propeller slip. (8 Marks)

13. As Chief Engineer officer, write a dry dock specification for the repair of the following
damage that has occurred, stating what factors have to be considered when costing the
repairs.

(a) Damage to water ballast tank number 1 port wing. The shell plating 15 mm thick for
approx. 2 m? has to be removed and replaced along with the relevant damaged stiffeners
which have been set up. (10 Marks)

14 (a) Explain the Harmonized System of Survey & Certification (HSSC). (4 Marks)

(b) With reference to the load line certificate, explain what items would be inspected and
how those items are kept in compliance. (6 Marks)
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MINISTRY OF PORTS & SHIPPING \\\ffti
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER

ENGINEERING KNOWLEDGE — I (GENERAL)

TIME ALLOWED - THREE HOURS

Attempt TEN questions only as follows:

SIX questions from Section A

TWO questions from Section B

TWO questions from Section C

Marks for each part of the question are shown in the brackets

Pass mark 50 % of total AND also need to obtain the minimum of 8 Marks in each Section B and C.

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

Section A

1. As the chief engineer of a vessel which pass through a heavy storm and subsequent the
steering gear abnormally'sluggish,

a. Describe the inspection you would carry out in order to find the causes of

malfunction [4 Marks]
b. State the corrective actions that may be carried out at sea, that will allow the
vessel to continue to nearest port [4 Marks]
¢. Explain the tests and inspections that should be carried out till you reach nearest
port stated in Q1.b. [2 Marks]
2
a. Describe with the aid of a sketch, a type of outboard seal fitted to an oil lubricated
stern tube. [6 Marks]
b. State with reasons the materials used for the components of the seal described
above Q2.a. [2 Marks]
c. Explain how seal design caters for wear and shaft movement. [2 Marks]

.

3. With regards to auxiliary boiler control system.

a. With aid of a sketch describe the basic operation of a burner control systemi.
[6 Marks]

b. State how items in the system safely tested for its functionality. [4 Marks]
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4. With regards to oily water separators.

a.

Explain in detail what action you would take as Chief Engineer if oily water
separator oil content measuring equipment found defective during routine

inspection. [5 Marks]
Sketch and describe the working principle of tarroil content monitoring
equipment and its operating system. [S Marks)

5. Explain each of the following metallurgical mechanism

a.

oA o

6. Your vessel has been detained due to three major non conformities (NCs) during an ISM
audit. Prepare a report in the format of an email, addressin
with the suggested steps to rectify the NCs.

Creep [2 Marks]
Fretting [2 Marks]
Fatigue [2 Marks]
Brinnelling [2 Marks]
State with reasons where each of the mechanism above may occur in a ship

propulsion system [2 Marks]

¢ the engineer superintendent
[10 Marks]

7. Discuss the influence of the following properties / contents have on fuel characteristics
and its economic use

a.

o a0 o

Viscosity [2 Marks]
Density [2 Marks]
Ignition quality [2 Marks]
Compatibility [2 Marks]
Vanadium and ash content |2 Marks]

Sketch a cargo space inert gas system that uses washed and cooled flue gas form a

boiler [S Marks]

List 5 (five) safety devices built into the inert gas system, stating the function of

EACH. [S Marks]
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Section B

9. With reference to a three phase electrical distribution system

a.

b.

Discussed the advantages and disadvantages of an insulated neutral system

[4 Marks]
State how an earthed neutral system is earthed and the measures taken to limit the
maximum earth fault current [2 Marks]

Describe a suitable earth fault monitoring system for ship use 220 v system and
explain the procedure for rectifying a single earth fault in this system
[4 Marks]

10. With reference to automatic voltage regulators (A.V.R) fitted to electric generators:

a.

b.

Sketch an A.V R, incorporates with thyristors [2 Marks]
Draw voltage dip curve and state an acceptable recovery time from initiation of a
voltage change, [2 Marks|

Considering control and automation concepts explain, achieving of following in
an A.V.R.

i. Stability, [2 Marks]
ii. Load change, [2 Marks]
iii. Fast response [2 Marks]

11. With reference to large electrical transformers on board ships:

a.

g e @

Section C

12.

et

State where transformers may be used [1 Mark]

State the typical efficiency range for a transformer [1 Mark]

State the regulations pertaining to transformers [3 Marks]
State the protective devices that are fitted [2 Marks]
Briefly describe the maintenance requirements [3 Marks]
Describes the action of anti-fouling paint [3 Marks]
Describes the use of self-polishing anti-fouling paint [3 Marks]
Explains the ban on harmful types of antifouling paint [4 Marks]
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13. Explain EACH of the following with regards to thickness measurements and acceptance
criteria.

14.

a.

e a0 o

Gauged thickness. [2 Marks]
Reserve thickness. [2 Marks)
Renewal thickness. [2 Marks)
Voluntary thickness addition. [2 Marks]
Substantial corrosion. [2 Marks]
Sketch and describe a transverse section of a cargo tank of double hul] tanker with

the arrangement of web frame and longitudinal in view (half of the view web frame

and the other half longitudinal). [6 Marks]
Indicate areas of corrosion in a cargo spaces of above tanker and the reasons for
such corrosion. [4 Marks]
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MINISTRY OF PORTS & SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER

ENGINEERING KNOWLEDGE — II (MOTOR)

TIME ALLOWED - THREE HOURS

Attempt SIX questions only
Marks for each part of the question are shown in the brackets

Candidates are required to obtain 50% of the total marks allocated to this paper to gain a pass.

Answers with clear sketches, diagrams, neat handwriting and clear expression will get full

marks.

1. With reference to electronically controlled engine, control system

a.

b.

Explain with sketch(s), sequence of events of the engine from bridge order "start
ahead" until engine successfully starts with fuel. [8 Marks]
Explain why the slow steaming of the electronic engine is much efficient than the
conventional engine. [4 Marks]
Explain how the slow turning of the engine is done in electronically controlled
engine. [4 Marks]

2. With reference to safety valve of an exhaust gas boiler

a.

<]

State the formality necessary when the chief engineer sets the safety valve at sea

[4 Marks]
What do you mean by accumulation of pressure test, [4 Marks]
Describe a method of setting a safety valve at sea [4 Marks]
State the safety valve set limit in terms of %( percentage), [4 Marks]

Describe the causes and effects of bacterial attack on crankcase lubricating oil.

[6 Marks]
Explain how bacterial attack on crankcase oil may be detected. [4 Marks]
Explain the terms “oil whirl” and “oil whip” indicating their significance on diesel
engine operation ~ [6 Marks]

Explain why power card alone is insufficient for accurate assessment of engine

performance. [5 Marks]
Suggestive reasons minimum information required before and accurate assessment
of an engine performance. [6 Marks]
Explain the value of draw card & light spring diagram in assessing cylinder
condition. [S Marks]
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a. With the aid of a block diagram describe the operation of an electronic governor

for an internal combustion engine. [6 Marks]
b. State THREE problems to which such a governor is prone and explain how EACH
becomes evident. [6 Marks]

c. In the event of the governor on a direct drive engine becoming inoperative state the
action you as Chief Engineer would take in order to ensure safe operation of the

engine. [4 Marks]
6. With reference to LNG carriers.
a. Briefly explain the duel fuel injection technology. [6 Marks]
b. Sketch a fuel system suitable for above engine stating the safety devices.
[4 Marks]
c. Explain how fuel change over procedure take place and what safety measures to be
obtain during the changeover take place. [6 Marks]

7. With reference to main side and end chocking.
a. Sketch and describe details of such systems showing where they are located relative

to the engine. [8 Marks]
b. State how side and end chocking are initially installed. [4 Marks]
c. Explain how the tightness of these chocks may be checked and corrected if found
to be incorrect. [4 Marks]
8.
a. Explain the term axial vibration; [4 Marks]
b. Describe, with the aid of a sketch, how axial vibration may be controlled;
[6 Marks]
e
i. State which bearing would be most at risk due to the effects of axial
vibration; [3 Marks]
ii. describe how damage to the bearing stated in (Q8.c.i) may be repaired
[3 Marks]

9. Reference to propulsion characteristic of a diesel engine plant
a. Explain the following with a aid of sketch(s) [6 Marks]
i. Continuous service rating
ii. Engine margin
iii. Constant speed line
iv. Limits for the continuous operation

b. Explain the procedure for calculating specific fuel oil consumption (SFOC)

i [6 Marks]
c.  Explain the procedure for testing correct fuel injection timing for a large bore cross
head type two stoke diesel engine [4 Marks]
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MINISTRY OF PORTS & SHIPPING AND SOUTHERN DEVELOPMENT
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER -FEBRUARY 2019

ENGINEERING KNOWLEDGE — I (GENERAL)

TIME ALLOWED - THREE HOURS

Attempt TEN questions only as follows:

SIX questions from Section A

TWO questions from Section B

TWO questions from Section C

Marks for each part of the question are shown in the brackets

Pass mark 50 % of total AND also need to obtain the minimum of 8 Marks in each Section B and C.

Answers with clear sketches/diagrams, neat handwriting and clear expression will get full marks.
Section A

1. With reference to ship Port State Control (PSC) Inspection
a) State at least Six (6) detainable deficiencies under the different chapters of
SOLAS[3 Marks]
b) Explain your plan of action if you are notified above deficiencies by Port State
Controlofficer (PSCO)[3 Marks]
¢) Explain how you can rectify above deficiencies [4 Marks]

2. With reference to Emergency fire pump
a) State the regulations an emergency fire pump which is used in a bulk carrier
vessel[4 Marks] :
b) Write a report to the superintendent Engineer if the emergency fire pump is under
performance [6 Marks]

a) sketch a cargo space inert gas system that uses washed and cooled flue gas form a
boiler [4 Marks]
b)Discussed the working principle of oxygen analyzer [3 Marks]

¢) Explain the correct calibration procedure for Q 3. (b)[3 Marks]

w
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4. According to the MARPOLAnnex IV the regulation for the prevention by sewage from
ships
a) Discussed the requirements relating to the discharge of sewage[3 Marks]
b) Sketch and describe the biological sewage treatment system[4 Marks]
¢) Explain the important factors of oil free air compressor used for the above Q 4.(b)
system [3 Marks]

wn

With reference to ship building materiais
a) State why mild steel is unsuitable for very low temperatures operations[2 Marks]
b) Explain the behavior of material by using Iron carbon diagram[3 Marks]
¢) Discussed suitable fire extinguishing procedure for metal fire[S Marks)

6. With reference to ships Air condition system
a) Describe with a sketch an accommodation air conditioning system [6 Marks]
b) State how humidity is controlled within prescribed comfort limits [2 Marks]
¢) Explain how supper heated gas and sub cooled liquid states are maintainedin
above system [2 Marks]

7. Maintaining a healthy lubrication system is very essential for trouble free engine
operation

a) Give two reasons for sludge formation in main engine lubricating oil system
[3 Marks]

b) Explain how bearing metal is attacked with particular reference to incompatibility
between oil and metal[4 Marks]

¢) Define the role of additives and state what normal practice must be suspended in
order to maintain treated oils in their optimum condition[3 Marks]

8. Explain basic concept for the followings with reference toship Automatic control
engineering,

a) The basic concept of open and closed loop control system (with suitable block

diagrams) [4Marks]
b) Essential components in process control loops (3 Marks]
¢) Oily water interface monitoring device [3Marks]
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Section B

9. With reference to Electrical power Distribution Boards, lighting and Electrical
Equipment

a) Classify Marine cables and wires [2 Marks]

b) Explain principle and classify the types of marine rechargeable batteries[2 Marks]

¢) Explain the working principle of florescent tube lights and purpose of each

component ) [4 Marks]
d) Explain the stroboscopic phenomenon and describe the danger caused by it
[2 Marks]

10. With reference to coupling , load sharing and changing over of Generators,
a) Describe how active and reactive power is shared with a shaft generator when

shifting the load to it [4 Marks]
b) Discussed the mandatory requirements are imposed on emergency generator
[3 Marks]

¢) Briefly explain the starting methods used in emergency generator {3 Marks]

11. Discusses the operation and characteristic forthe following semiconductor devices

a) Insulated gate bipolar transistor [2 Marks]
b) Uni-junction transistor [2 Marks]
¢) Ideal and practical operational amplifier [4 Marks]
d) Silicon Control rectifier [2 Marks]
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Section C

12. When a construction has been completed of a ship, it will be under gone series of tests
and inspections

a) Describes how an incline test is carried out for a ship. stating the conditions to be
fulfilled during the test period [5 Marks]

b) Explain the suitable pressure testing procedure for a semi balance rudder stating
special attentions to be made for avoiding stresses on the Rudder [5 Marks]

13. a) State the basic differences in construction of fully pressurized and fully refrigerated
system for the carriage of liquefied gas at sea [4 Marks]

b) Compare with aid of sketches, the membrane tank and independent tank system of
Construction [4 Marks]

¢) State hazards that can be arisenwhen carrying liquefied gas in bulk[2 Marks]

14. Describe the following emergencies occurred in a vessel
a) Insufficient reserve buoyancy leading to progressive flooding[3 Marks]
b) Progressive flooding due to excessive List or Trim[2 Marks]
¢) Capsizing due to loss of stability[2 Marks)
d) Structural failure [3 Marks]
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MINISTRY OF PORTS & SHIPPING AND SOURTHERN
DEVELOPMENT

MERCHANT SHIPPING SECRETARIAT - SRI LANKA

CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER
FEBRUARY 2019

ENGINEERING KNOWLEDGE - I (MOTOR)

TIME ALLOWED - THREE HOURS

Attempt SIX questions only:
Marks for each part question are shown in brackets.

Candidates are required to obtain 50% of the total marks allocated to this paper to gain a pass.

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

01. Competence in Fuel management is very essential for a Chief Engineer officer

a) Explain why Atomization and penetration of fuel and the turbulence of air are

essential to optimize combustion in a diesel engine [3 Marks]

b) How do you quantify and manage the sludge generation of Heavy fuel oil
[3 Marks)

¢) Describe with the aid of simple sketches , the difference between constant and
variable injection timing of Fuel injection [3 Marks]

d) With respect to latest legislative requirements, prepare suitable ship specific Fuel
oil monitoring plan which can be sent to superintendent engineer [7 Marks]

02. With reference to oil cool piston of large bore cross head type engine,

a) Draw a suitable sketch of a piston indicating the material used. [3 Marks]
b) Describe a safe method of pulling out, overhauling & complete calibration of a
piston and how do you ensure that the piston is reusable. [7 Marks]

¢) Discuss new developments in the piston designing for above engine type and how
it will be complied with the latest and expected legislative requirements.
[6 Marks]
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03. With reference to steam plant of a ship

a) Define the meaning of “Maximum Allowable Working Pressure” of a boiler

(MAWP) [2 Marks]
b) Identify the possible defects that may occur in a boiler limiting the MAWP and
nature of other adverse effects indicating their specific locations. [4 Marks]
¢) Enumerate procedures for detection of effects mentioned in Q.03(b) and explain
remedial action(s) which may be undertaken. [5 Marks]
d) Outline the procedure commonly employed to rectify above defects in Q.03(b)
and explain the limitation of such repairs. [S Marks]

04. With reference to Pressure charging systems

a) Discusses the different kind of Turbo Charger (TC) constructions. [4 Marks]
b) Explain how TC is matched to an engine [3 Marks]
¢) Explain how the operating performance of a TC system may be evaluated by

using the available parameters. [5 Marks]

d) Write a standing instruction As a Chief Engineer to the Officer In charge of an
Engineering watch to carry out routine cleaning of Turbine and Compressor sides
while engine is being operated. [4 Marks]

05. Engine operating conditions of modern engines are being monitored by various detecting
systems.

a) List out the such detection systems deployed on board the new vessels [3 Marks]
b) Sketch and describe a detection system mentioned in Q.05(a) [5 Marks]

¢) Prepare standing instructions as chief Engineer officer, in order to act in the event
of above detection system mentioned in Q.05 (b) activated an alarm

[5 Marks]
d) Describe the engine design and constructions features which are minimize such
alarm activation events as mentioned in Q.05 (c). [3 Marks]

06. Explain followings in details with reference to crank shaft and attachments of a Large
Bore Two Stroke Cross Head type engine.

a) Possible vibrations [8 Marks]
b) Arrangement of thrust block [4 Marks]
¢) Design of fly wheel [4 Marks]
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07. Adequate cylinder wall lubrication will increases the life time of cylinder liner of a Large
Bore Two Stroke Cross Head type engine.

a) Draw a simple sketch and describe a load depended cylinder lubrication system

[4 Marks]
b) Compare the advantages and disadvantages of above system Q.07.(a) with a
conventional system [4 Marks]
¢) Explain how the system describe in Q.07.(2) will be operated [5 Marks]

d) Explain how system can be continually used in the event if failed its automation
[3 Marks]

08.

a) State what are the differences in operation of speed sensing and load sensing
governors [4 Marks]
b) Describe with a sketch, function of a governor with transient droop compensation
[ 8 Marks]
¢) Explain how the accuracy and précised control of a modern hydraulic governor has
been achieved by design [4 Marks]

09. A vessel has a UMS system for controlling engine room and a central scanning and data
logging system for monitoring

a) Explain the special attention you will pay to the specific data and formulate a
chart for condition Monitoring as the Chief engineer [10 Marks]
b) Highlight the tools in computer application(s) that you may use for making
graphical representation of the Salient points which enable trend analysis.
[ 6 Marks]
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MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER- FEBRUARY 2018
ENGINEERING KNOWLEDGE —I1 (MOTOR)

TIME ALLOWED - THREE HOURS

Attempt SIX questions ounly;

Manrks for each part question are shown in brackets;

All questions carry equal marks.

PPass mark 50% of the total marks.

Answers with clear sketches/diagrams, Neat handwriting and clear expression will get full marks.

1. a). Explain the latest developments in Marine “Tribology”. (8 Marks]

b). Discuss the inferences you may draw from a main engine lubricating oil analysis report
with the proposed corrective action in each case. [8 Marks]|

» 2. With Regard to Dual Fuel Engines
a). Explain with aid of sketches a typical Gas Injection System. [6 Marks]|

b). Briefly explain the internal/external safety devices, control and safety systems
incorporated in the fuel system. [5 Marks]|

¢). Briefly explain with aid of sketches the operation/function of a Gas injection
valve. [SMarks] (&

JSA With reference to the Ultra-Long-Stroke Slow Speed Diesel Engines

a) Explain the rationale behind the introduction of Ultra-Long-Stroke Slow Speed Diesel
Engines [2 Marks]
b) State what are the Controlled benefits of above engines [6 Marks]|

: ; 3 : . . )

¢) Describe with the aid of sketches the design features of above engines to cater for the “()
increased performance parameters while at the same time further increasing (he
reliability. |8 Marks|
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# 4. Explain the following modern methods of turbo charging,

a) Pulse converter system. [4 Marks]
b) Sequential turbo charging. [4 Marks]
c) Two stage turbo charging. [4 Marks]
d) Variable geometry turbochargers. [4 Marks]

5. With reference to main side and end chocking.
a) Sketch and describe details of such systems showing where they are located relative
to the engine. [8 Marks]
b) State how side and end chocking are initially installed. [4 Marks]

¢) Explain how the tightness of these chocks may be checked and corrected if found to be
incorrect. [4 Marks]|

4 6. a) With the aid of a block diagram describe the operation of an electronic governor for an
internal combustion engine. [6 Marks]

b) State THREE problems to which such a governor is prone and explain how EACH
becomes evident. [6 Marks]

¢) In the event of the governor on a direct drive engine becoming inoperative state the

action you, as Chief Engineer, would take in order to ensure safe operation of the
engine. [4 Marks]

7. With respect to the Emissions of Nitrogen Oxides from Marine Diesel Engines.

Vi a) State engine features which control NOx formation rates [3 Marks]
b) Briefly explain the Primary methods which can be adopted to reduce NOx emissions
[5 Marks]
¢) Describe what an On-Board Verification Survey is [4 Marks]
d) Explain what methods are available for conduct the On-Board Verification Survey
[4 Marks]

8. Your vessel had recently been dry docked, is showing a significant increase in fuel oil
consumption. Make a report address to the Superintendent Engineer. Discuss the related
inspections were made, findings and suggestions for repair if any. [16 Marks]

¥9. a) Describe, with the aid of a sketch, a waste heat recovery system for electrical generation
using main engine exhaust gas in combined gas/steam turbine systems. [8 Marks]

b) Describe the operation of the waste heat recovery system described in part (a) whilst the
associated main engine is running. . [8 Marks] @
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MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER- FEBRUARY 2018
ENGINEERING KNOWLEDGE - I (GENERAL)

TIME ALLOWED - THREE HOURS

Attempt TEN questions only as follows:

SIX questions from Section A

TWO questions from Section B

TWO questions from Section C

Marks for each part question are shown in brackets

All questions carry equal marks.

Pass mark 50% of the total along with minimum of 10 marks for the each B & C Sections.
Answers with clear sketches/diagrams, Neat handwriting and clear expression will get full marks.

SECTION A

1. The vessel on which you are serving has been subjected to port state control. The procedures
for port state control apply to ships which come under the provision of certain international
conventions and protocols.

a) State those conventions and protocols and specifically point out the areas covered by

certification, which certificates are issued under these conventions and protocols.
[5 Marks]

b) State the detainable deficiency areas under SOLAS [5 Marks]

2. With reference to bacteria harmful to humans in drinking and washing water:

a) State the constraints placed on the installation and use of systems for shipboard
production of fresh water; [3 Marks]

b) State the maintenance and treatment recommended for fresh water tanks;
[3 Marks]

¢) Describe how the entire fresh water system can be made free from bacteria;
[3 Marks]

d) State an acceptable residual value in the fresh water tanks to ensure the correct
" concentration of treatment in the system. [1 Mark]
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3. As Chief Engineer Officer, write a report to the Superintendent Engineer naming the items and
describing the examinations that were carried out during a safety equipment survey with

regard to fire safety. [10 Marks]
"\‘j/ a) Explain how power is transmitted through main propulsion shafting. [3 Marks]
b) State THREE oErational factors that may induce high stress in shaft coupling bolts.
[3 Marks]
¢) Sketch a hydraulic type of shaft coupling bolt. [4 Marks]

j a) Sketch the hydraulic circuit for a ram type steering gear that complies with the single
failure concept and automatic isolation. [6 Marks]

b) Describe how automatic isolation, for the hydraulic circuit sketched in part (a), is
achieved within 45 seconds should leakage of system oil occur. [4 Marks]

6. a) List the laboratory tests that may be carried out on specimens of steel for ships' plate,
stating reasons for these tests. [6 Marks]

b) Outline FOUR features of a fracture in a component which would assist in the
verification that brittle fracture had occurred. [4 Marks]

Zyith reference to lubricating oil:
a) state SIX tests that may be carried out on used lubricating oil; [6 Marks]

b) outline FOUR possible causes of deterioration of the oil that may be indicated in the
tests carried out in part (a). [4 Marks]

‘/8 With reference to automatic control:

a) sketch a pneumatic proportional plus integral controller; [6 Marks]

« b) explain the term integral saturation; [2 Marks)
. ©) explain the action to be taken by the operator in the event of integral saturation

occurring. [2 Marks]
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SECTION B

9. With reference to testing High Voltage equipment:

a) explain why earthing down is considered essential; [2 Marks]
b) state the operating voltage for an insulation resistance tester (Meggar) suitable for

6.6 KV equipment; [1 Mark]

¢) describe how an insulation resistance test is carried out on High Voltage equipment,
making reference to personnel safety; [5 Marks]

d) explain why infra-red temperature measurement is used on High Voltage equipment.
[2 Marks]

10.
a) Draw a block diagram of an Electronic overcurrent relay [3 Marks]
ob) Explain the Inter-relationships of the elements in the system mentioned in (a)

[3 Marks]
¢) Describe how the system works or operated : [4 Marks]

11. State the main electrical items covered in a Classification Society periodical survey.
[10 Marks]
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SECTION C

12. a) With reference to the overhaul of a ship side valve in dry dock explain, as Chief
Engineer Officer, what information should be given to the docking company prior to

work commencing. [S Marks]
b) Describe how the valves would be overhauled stating the precautions to be taken before
returning the ship to service. [5 Marks]

13. During sea trials, extensive noise measurements are taken in accordance with the Code of
Practice for Noise Levels in Ships.

a) State and explain the unit of sound measurement. [2 Marks]
b) State the noise level above which personnel are required to wear ear protection.
[1 Mark]
¢) Explain how a ship's crew may be made aware of the hazards posed by exposure to
excessive noise. [2 Marks]
d) Explain how the noise levels can be reduced in the design of EACH of the following:
(1) diesel generators; [3 Marks]
(ii) ventilation fans and trunking [2 Marks]

14. a) Define the term of open water efficiency as applied to a ships propeller.  [2 Marks]
b) Describe the losses that affect the open water efficiency of the propeller.  [3 Marks]
c) State the cause of ship wake. [2 Marks]
d) Explain the propeller-hull interactions that contribute to the hull efficiency [3 Marks]
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MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER- MAY 2017
ENGINEERING KNOWLEDGE -1 (GENERAL)

TIME ALLOWED - THREE HOURS

Attempt TEN questions only as follows:

SIX questions from Section A

TWO questions from Section B

TWO questions from Section C

Marks for each part question are shown in brackets

All questions carry equal marks

Answers with clear sketches/diagrams, Neat handwriting and clear expression will get full marks.

SECTION A

. You have been appointed as Chief Engineer to El_tgllw recently purchased by your
shipping company. The company superintenderit requests that you examine the vessel with a

view to increasing its deadweight capacity without altering the ship’s length. Outline the
suggestions that you would make, justifying your proposals. ~[10 Marks]|

2. The vessel on which you are serving has been subjected to port state control, The procedures
for port state control apply to ships which come under the provision of certain 1ntemat|0na|
convention and protocols.

a) State those conventions and protocols and specifically point out the areas covered by
certification, which are issued under these conventions and protocols.

[6 Marks]|
b) Explain how you prepare the Engine room and your Staff for a PSC inspection.
[4 Marks]
} \’Wuh reference to automatic control systems:
st _-a)” Explain the term proportional band width [2 Marks]
~+.bY" State how proportional band may be adjusted on EACH of the following
i) “Motion balance controllers |2 Marks]
i) Stack type controllers . [2 Marks]|
¢) Explain the consequences if the proportional band is set incorrectly.
|4 Marks]
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L S '-4’1\){)‘.’\:7 ith 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; _ien- .80 [4 Marks]

—l bﬂ’gelscrlbe how the bolt is fitted. et [4 Marks]
+-€) State the advantage of the hollow coupling bolt as compared to the traditional type

of coupling bolt. [2 Marks]

5. With reference to a vapour compression refrigeration plant:
a) Explain why EACH of the following conditions are desirable;

i) undercooling of the refrigerant at the condenser outlet  [2 Marks]
ii) Supercharging at the compressor suction [2 Marks]

b) Describe, with the aid of a sketch, how a heat exchanger could be incorporated in
the circuit to enhance undercooling; [4 Marks]

¢) Explain the possible consequences of the refrigerant having a dryness fraction at
the compressor suction. [2 Marks]

6. With reference to the metallurgy of plain carbon steel:
a) sketch an iron carbon equilibrium diagram, labelling the salient points;

e [6 Marks]
b) explain EACH of the following terms:
i. austenite: [2 Marks]
ii. cementite. [2 Marks]
/’i’%h reference to machinery condition monitoring systems:
a) State what is meant by machinery condition monitoring; [2 Marks]
tb)~ State the means available for gathering data; [3 Marks]
¢)—Describe how the data is used to indicate machinery condition trends.
[3 Marks]
\d)-Explain the relevance of machinery condition monitoring to approved plan
maintenance systems. [2 Marks]

{ éf%When a vessel is in dry dock, the possible risks of fire in the machinery spaces are heightened
due to the nature of the work being carried out. As Chief Engineer Officer, compile a set of

standing orders instructing ship's staff on the actions to be taken should a serious fire occur.
e > ==

- —

[10 Marks]
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SECTION B — (minimum of 10 marks required)

o S
~a) Draw a block diagram of an Electronic overcurrent relay |3 Marks]
~b) Explain the Inter-relationships of the elements in the system mentioned in (a)
10§ - 2 h~ [3 Marks]
“¢) Describe how the system works or operated » [4 Marks]

10. With reference to voltage variation profiles caused by load changes imposed on alternating
current generators when starting large motors on line:

1__a)~Sketch a voltage dip. showing an acceptable recovery time; [2 Marks]
i__;tﬁ»_‘sﬁt@le FOUR salient factors that cause the variation in part (a); . [4 Marks]

¢) Outline FOUR salient factors that assist recovery from the deviation shown in part (a)
[4 Marks]|

11. With reference to alternating current generators:
a) Explain the meaning of the term synchronous impedance; [4 Marks]
b) Explain with the aid of phasor diagrams, the effect of altering the excitation of one of

a pair of machines that are operating in parallel. |6 Marks]

SECTION C- (minimum of 10 marks required)

12. a) Sketch a midship section for a chemical carrier of the Type 1 [3 Marks]
b) Compare the design features of midship of the chemical carriers Type 2 and 3 with above
sketched Type | [3 Marks]
¢) With reference to the above (a) and (b) explain how the location of the cargo fulfills the
requirement of the IMO Bulk Chemical Code. [4 Marks]

13.'a) Define the term of open water efficiency as applied to a ships propeller. [2 Marks]
b) Describe the losses that affect the open water efficiency of the propeller.  [3 Marks]|
¢) State the cause of ship wake. [2 Marks]
d) Explain the propeller-hull interactions that cuntribute to the hull efficiency [3 Marks]

14. a) Describe with the aid of sketches, the influence on a statical stability curve of each of the
followings:
1) An increase in the breath of the ship, with the draught, freeboard and KG remaining
constant; [3 Marks]
ii) An increase in the freeboard of the ship, with the draught, breath and KG remaining
constant; [3 Marks]|

b) A vessel sallmg in calm conditions develops an appleuable an 71 of heel. There is no

—
reslone rhe mmal upright condition. [4 Marks|




image34.jpg
MINISTRY OF PORTS AND SHIPPING

MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY

CHIEF ENGINEER OFFICER

ENGINEERING KNOWLEDGE II (MOTOR) -MAY 2017

TIME ALLOWED - THREE HOURS

Attempt SIX questions only:
Marks for each part question are shown in brackets

Answers with clear sketc| es/dla rams, neat handwriting and clear expression will get full
marks. -

‘/IA / (a) With the aid of a block diagram describe the operation of an electronic governor for an
_internal combustion engine. [6 Marks]

(b) State THREE problems to Whlch such a governor is prone and explain how EACH
becomes evident. [6 Marks]

the event of the governor on a direct drive engine becoming inoperative state the
action you, as Chief Engineer, would take in order to ensure safe operation of the engine.
[4 Marks]|

2. Legislation framed at preventing the emission of black smoke sets limits on the length of
time of such emission. -

(a) Discuss the reasons for setting time limits rather than imposing a complete ban on
emission. [7 Marks]

(b) State why different times are quoted, giving examples. [2 Marks]

(c) State the likely constituents of black smoke from the combustion of residual fuel in a
boiler [3 Marks]

(d) List the contaminants likely to be found in the clear exhaust from a diesel driven
alternator burning gas. [4 Marks]
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3. (a) Describe CONDITION BASED MAINTENANCE using VIBRATION signal analysis

and compare with breakdown maintenance and scheduled maintenance. (8 Marks]

(b) Describe, critically, the system used on your last vessel to ensure adequate

~—>  performance of machinery. (8 Marks]

4. Discuss the reasons for failures of following engine components in Modern Engines and
countermeasures that can be taken to avoid such failures.
(a) Fuel quantity sensor failure [8 Marks]
(b) Exhaust valve feedback sensor failure. |8 Marks]

5.(a) Explain the phenomena, known as ageing during ship transportation of Liquefied

=" natural gas. [3 Marks]
(b) Describe how the boil off from liquefied natural gas is handled. [6 Marks]

(c) Discuss the best practices that have been adopted to utilize the boil off gas in the
Slow Speed Marine Diesel Engines. [7 Marks]

g
{6/ (a) As a chief engineer Prepare a risk assessment for the task of replacing a cylinder

_—Tiner of a Slow Speed Main Engine unit in rough weather in case of an emergency.

[6 Marks]
(b). List out the instructions/orders that you should give to the Second Engineer with
respect to above task in (a) [4 Marks]
(c)Write a report to the company superintendent on above task [6 Marks]|

\Qg}mscribe, with the aid of a sketch, a waste heat recovery system for electrical
generation using main engine exhaust gas in combine gas/steam turbine systems.

Y [8 Marks]
K_&// _ (b) Describe the operation of the waste heat recovery system described in part (a) whilst
7 the associated main engine is running. [8 Marks]
@(a').’Eiplain what is the purpose of annual survey of a class. [2 Marks]
~_(b). Give a list of items that would be examined by a surveyor during a class annual
survey. [6Marks]
N (c) Explain condition of class and what impact on a ship's commercial @technical
————  aspects if condition of class has on a ship. [8 Marks]

9. Explain the different machinery related emergency situations that are dealt as
documented procedures under "emergency preparedness". [16 Marks|
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MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPE
CHIEF ENGINEER OFFICER-FEBRUARY 201

ENGINEERING KNOWLEDGE — 11 (MOTOR)

TIME ALLOWED - THREE HOURS

Attempt SIX questions only:
Marks for each part question are shown in brackets

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

1. a) Describe, with the aid of sketches, the procedure for removing a turbocharger rotor.
[6 Marks]

b) State the risks associated with lifting the various turbocharger components involved in
the procedure in part (a). [6 Marks]

¢) Explain the system which must be in place on board ship to ensure that al] lifting
equipment has a current test certificate and is fit for use. [4 Marks]

2. Accidental grounding of the ship in which you are the Chief Engineer of a Sri Lankan
Flagged vessel has grounded within the territorial waters of Sri Lanka

a) Describe your immediate concerns as attempts are made to refloat the ship using the
main engine. [6 Marks]

b) Describe any checks or inspections you consider necessary before restarting the main
engine if the ship has been refloated [6 Marks]

¢) Explain how do you comply with the National and International requirements in such

an emergency (4 Marks]
arks
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3. With reference to the Ultra-Long-Stroke Slow Speed Diesel Engines

a) Explain the rationale behind the introduction of Ultra-Long-Stroke Slow Speed Diesel
Engines [2 Marks]

b) State what are the Controlled benefits of above engines [6 Marks]

¢) Describe with the aid of sketches the design features of above engines to cater for the
increased performance parameters while at the same time further increasing the

reliability. [8 Marks]
4. a) Explain in detail the significance of propeller curves [6 Marks]
b) Enumerate the propeller safety margins [4 Marks]

¢) Describe the procedure of estimation of effective engine power without indicator
diagrams but using;
i) Fuel index [3 Marks]
ii) Turbocharger speed [3 Marks]

5. With reference to the Multi-Engine Propulsion Arrangement

a) Explain the need for changing the output speed of prime movers. [2 Marks]

b) Define gearing concepts, and explain the advantages and disadvantages of:
i) In volute gearing [3 Marks]
ii) Spur and helical gears [3 Marks]

c) Describe the procedure of conducting an inspection of the gearing as Chief Engineer
and at the same time explain and give instructions to the junior staff on the type of
damage most likely to be found. [8 Marks]

6. With reference to the Continuous Machinery Survey (CMS)
a) Describe the scope of this Concept [4 Marks]

b) Briefly describe the application Procedure to establish a CMS scheme for a

Brand-New Ship where the CMS system is applied
[5 Marks]

¢) Explain the procedure for Confirmatory Survey of a Crank Pin and its

Bearings
[7 Marks]
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. a). [llustrate how do you establish procedures in safety management system to identify
equipment and technical system for identification and testing of "critical" equipment
under ISM Code [6 Marks]

b) Explain the associated key factors and activities to ensure the successful
implementation of a planned Maintenance programme onboard ships under ISM
Code, with the following terms —

i). Corrective action processes;

ii). Developing and improving maintenance procedures;
iil). Systematic approach to maintenance;

iv). Maintenance intervals;

v). Inspections
[10 Marks]

. As the Chief Engineer of a vessel having UMS system for controlling engine room and a
central scanning and data logging system for monitoring.

a) Explain the special attention you will pay to the specific data and formulate a chart
for condition monitoring. [8 Marks]

b) Highlight the tools in computer application you will use for making graphical
representation of the salient points, which will enable trend analysis.  [8 Marks]

9. With reference to the replacement of non-identical engines On-Board the ships if the
replacement takes place after 1 January 2016

a) State pertinent ship characteristics, in making the determination that a Tier III engine
is not a feasible replacement engine for a ship [8 Marks]

b) State how a vessel can be excepted from the requirements of respective regulations
(Tier IIT) when operating in an area designated under regulation 13.6 of MARPOL

Annex VI
[8 Marks]
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TIME ALLOWED - THREE HOURS
Attempt TEN questions only as follows:

MINISTRY OF PORTS AND SHIPPING

MERCHANT SHIPPING SECRETARIAT - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER- FEBRUARY 2017
ENGINEERING KNOWLEDGE —I (GENERAL)

SIX questions from Section A

TWO questions from Section B

TWO questions from Section C

Marks for each part question are shown in brackets

All questions carry equal marks

Answers with clear sketches/diagrams, Neat handwriting and clear expression will get full marks.

SECTION A

1

With reference to the health hazards from inhaling asbestos dust:

a) Name ONE publication which gives guidance on this hazard [2 Mark]

b) State where asbestos may be found onboard the ships built before recognizing of health
hazards due to asbestos [3 Marks]

¢) State the health hazards/risks from contact with asbestos [2 Marks]

d) Outline the precautions necessary to minimize exposure to asbestos during an
emergency repair. [3 Marks]

a) State what are the FIVE main components of a Programmable logic controller (PLC)

system [2 Marks]

b) Briefly describe the functionality of each component. [2 Marks]

¢) Outline the difference between hardwired control unit and PLC unit |3 Marks]

d) Describe a digital logic gate and its practical applications onboard [3 Marks]

a) Explain how torque is transmitted through flange couplings in main propulsion shafting

[2 Marks]
b) State the factors that may increase the stress on main shafting bolts. [2 Marks]
¢) Explain why parallel main transmission bolts are preferred to tapered bolts

[2 Marks]

d) State a suitable method of tightening for traditional parallel main transmission bolts
[2 Marks]
e) Sketch a main transmission bolt of improved design [2 Marks]
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. The vessel upon which you are serving as Chief Engineer passes through a heavy storm
And subsequently the steering gear is abnormally sluggish.
a) Describe the inspections you would carry out in order to find the cause of the

¢ malfunction [6 Marks]
b) State the corrective actions that may be carried out at sea [2 Marks]

¢) Explain the test that should be carried out prior to returning the gear to service
[2 Marks]

. Following bunker operations, it is discovered that the vessel received a quantity which was

short of what was stipulated in the pre-delivery document

As a Chief Engineer officer, write a Letter of Protest to the Master of the bunkering vessel.
[10 Marks]

. When a vessel is in drydock, the possible risk of fire in the machinery spaces is heightened
due to the nature of the work being carried out
As a Chief Engineer officer, compile a set of standing orders instructing ship staff on the
actions to be taken should a serious fire occur.

[10 Marks]

. With reference to hydraulically operated watertight doors
a) Describe, with the aid of sketches, the hydraulic control system [6 Marks]
b) Show how the door will reclose when opened locally, with the system on bridge

control [2 Marks]

c) Explain how the speed of closure is adjusted [2 Marks]

. a) Explains the harmonized system of ship survey and certification [2 Marks]
b) Explains Condition Assessment Scheme (CAS) for oil tankers and Condition

Assessment Programme (CAP) [2 Marks]
¢) List the items are to be prepared for the annual inspection under the International

Convention on Load Lines [6 Marks]
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SECTION B — (minimum of 10 marks required)

9. a) Explain what is an Insulated-gate bipolar transistor (IGBT)
b). State the application of IGBT onboard the vessels
¢) State the advantages of IGBT over Silicon controlled rectifier (SCR)

10. With reference to the testing of High voltage circuit breakers for correct operation

a) State the parameters are to be recorded. [3 Marks]

b) State what is Dynamic Resistance Measurement (DRM) with regard to circuit breaker
testing [1 Mark]

¢) Explain the safe procedure to perform the leak test of SK6 [6 Marks]

11. Describe, with the aid of a block diagram, the operation of a load sensing electronic governor
controller for an A.C. generator. [10 Marks]

SECTION C- (minimum of 10 marks required)

12. a) Describes the action of anti-fouling paint [3 Marks]
b) Describes the use of self-polishing anti-fouling paint [3 Marks]
¢) Explains the ban on harmful types of antifouling paint [4 Marks]

13. a) Describe the constructional arrangements for clearing the decks of green seas or slack water
[4 Marks]

b) Sketch and describe an air ventilator of the automatic float type valve type for a double
bottom fuel oil tank [3 Marks]

¢) State recommendations relating to the prevention of contamination of fuel ol via air
ventilators [3 Marks]

14. a) Suggest, with reasons, those parts of ship structure most likely to be adversely affected by
hull vibrations [3 Marks]

b) Describe an inspection programme to trace defects caused by such vibration [3 Marks]

¢) Suggest measures which might be taken to mitigate the long-term effects of hull vibration
on the sensitive parts of ship structure. [4 Marks]
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DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRILANKA - ' 78

EXAMINATION FOR CERTIFICATION OF CHIEF ENGINEER OFFICERS IN A
AMANNED ENGINE-ROOM OR AS DESIGNATED DUTY ENGINEERS IN A
PERIODICALLY UNMANNED ENGINE-ROOM OF A SEA GOING SHIP OF MAIN
PROPULSION POWER OF 3000 kW OR MORE (MOTOR)-— 30t DECEMBER 2015

Automation & Controls

TIME ALLOWED - THREE HOURS
This question paper consists of nine questions.

Answer TWO questions from PART A, TWO questions from PART B and TWO questions from PART C

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

Part A
N e =
1.1.Find the Q-point (Current and Voltage) for the diode inthe 3.0 g % 5 kQ
figure using, g
| L Qe
a. The ideal diode model |
b. The constant voltage drop model with Von=0.6 V. e § ¥ § STy
(6 Marks)
.

1.2.Sketch four-diode bride rectifier circuit. Assuming Vpo (diode’s on potential), Vs (Secondary
voltage of the step-down transformer), R (the load resistance). write down equations to,
a. Output Voltage (Vo)
b. Peak diode current
¢. Find numerically above (a) and (b) and PIV for the case in which Vsisa 12 V (rms), Vb=
0.7 Vand R =100 Q. (10 Marks)
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2
2.1.Draw Input Characteristics of a transistor. What will happen to the characteristic when Vce
increasing? (4 Marks)

# 1= 16V
2.2.An npn transistor circuit has o = 0.985 and Ve = 0.3 V. If
Vee= 16V, calculate Ry and R to place Q point at Ic =2

AN

mA, Vcg = 6 volts. =
< i
(12 Marks) <
; 7 R Y
1 A\ /
3 ’ \ N /
3.1.What is the fundamental difference between an electrical o =
surge and a noise?
RS 20k0 S 2k0
(4 Marks)

3.2. Some of the following statements are correct. Identify the correct statements.
4 Diac cannot be used to make ‘controlled dimmer’ for an incandescent lamp.

b. Some SCRs indicate continuity in both directions between the two terminals, “gate” and
“cathode”.

¢. An SCR may triggered by Thermal effect or noises.
By increasing the length of wires lead resistance can be avoided in sensor terminology.
Terminals of a “Triac” can be identified using an average multimeter. (6 Marks)

3.3. There’s a laboratory chemical mixture which is to be operated through a master switch only
the main chemist can turn on, pressure sensor switch and thermal sensor switch. Only the
thermal sensor can be bypassed through a push button. Drawing real flow diagram and relay
ladder logic, construct its PLC ladder logic for this operation. Now modify the PLC ladder
logic to bypass pressure sensor, instead of thermal sensor. (6 Marks)

Part B

4. i. With regard to stabilization of a controller state what is meant by damping ratio.

(2 Marks)
ii. What is the acceptable ratio? (2 Marks)
iii. What are the main parameters required to tune a P.LD controller? (4 Marks)

iv. Describe the procedure of tuning a P.I.D controller. (8 Marks)
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5. A change in the control system utilized for the control of water level has been recommended
for the boiler of the ship you are the Chief Engineer.
Describe with the aid of a diagram a system suitable for a water tube boiler on board a crude
tanker. (16 Marks)

6. A governor on a generator engine is found to be malfunctioning on board the ship you are the
Chief Engineer. You require to obtain a governor from the manufacturer.

1.

ii.

iii.

iv.

Part C

What is the information you require to give them so that they would supply the

governor that would suit the purpose? (4 Marks)
What reasons could you attribute to the governor not being able to maintain the set
speed of the engine? (2 Marks)
Sketch a diagram of an isochronous governor on which a droop setting could be
incorporated. (6 Marks)
Explain the adjustments that could be done on a governor shown in the diagram
above. (4 Marks)

Explain Why flexible automation can be better than the fixed automation on ship control
system (4 Marks)
Give an example and justify your answer to the above question

(4 Marks)
What are the advantages and disadvantages of 4 to 20 mA Current loop control system

(4 Marks)
Compare 4 to 20 mA current loop control system with non-electrical Control loop
system (4 Marks)

Explain Digital sensor and list two Digital sensors found on board ship control system

(4 Marks)
Explain Analog sensor and list two Analog sensor found on board ship control system

(4 Marks)
Write complete detail Specification of 4 wire PNP Piezo Electric Sensor to replace same
type (4 Marks)
What care should be taken on the different sensor type and terminals before connecting
to PLC (4 Marks)

5
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What are the bare basic system requirement for application of SMART sensors and
actuators (4 Marks)
Explain the name of protocol required for the use of SMART sensors of modern control
system. (4 Marks)
List two sensors used for rotary position and linear movement indication on board

(4 Marks)
Sketch and explain the function of Synchro used ship board application. (4 Marks)
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DEMORATIC SOCIALIST REPUBLIC OF SRI LANKAR'TI% \
MINISTRY OF PORTS AND SHIPPIN

MERCHANT SHIPPING SECRETARIAT 5

MANNED ENGINE-ROOM OR IN A PERIODICALLY UNMANNED ENGINE-

ROOM OF A SEA GOING SHIP OF MAIN PROPULSION POWER OF 3000 KW
OR MORE (MOTOR) - JANUARY 2016

ENGINEERING KNOWLEDGE — 1 (GENERAL)

TIME ALLOWED - THREE HOURS

Answers with clear sketehes/diagrams, neat handwriting and clear expression will get full marks.

SECTION A- Answer any SIX guestions

Y

a. As a Chiel Engineer describe the procedure you employ for bunkering at a port for

ascertaining and receiving correct grade and quantity of fuel from shore supplies in
case of a dispute regarding fuel o1l received. |6 Marks|

b. Describe the action that you would take in these circumstances. [4 Marks|

@D,

State 1hiuc1ion taken by a survey society towards handling of an ISM certificate in case.
a. When major non conformity it found [2 Marks]

@ ?h,

When non conformities are found. 2 Marks]|

C,v/ 7 ¢. When extension of the certificate required for |12 Marks|
d. When revision of an entry for a certificate is required for |12 Marks|

e. Under what circumstances may SMC and DOC becomes invalidated |2 Marks]

\/3.

\/zl.
b

|9
v
/ b.

With reference to pneumatically operated control valve.

Sketeh and briefly describe valve with double ported trim. |3 Marks]
Explain the ditference between fail safe and fail set |3 Marks|
State ONE advantage and ONE disadvantage of double ported valve. |2 Marks]

Draw and explain cargo hold cooling refrigeration system with secondary refrigerant.
|5 Marks]
What are the advantages of using secondary refrigerant. 12 Marks|

<
1/3
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MINISTRY OF PORTS AND SHlPPf.J'N(;
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

CERTIFICATE OF COI\H’ETENCY_;‘M
CHIEF ENGINEER OFFICER (UNLIMITED)

ENGINEERING KNOWLEDGE —IT (MOTOR)

TIME ALLOWED - THREE HOURS

Attempt only SIX questions ;
Marks for each part of the question are shown in the brackets

Pass Mark 50% of the total marks

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

1. The vessel which you are about to join as Chief Engineer has recently suffered three main
bearing failures. State, with reasons for your answer, EACH of the following:
(a) the information and documents you would require in order to enable you to assess the
cause of such failures; (6 Marks)
(b) the possible causes of main bearing failures; (4 Marks)

() the procedures you would institute in order to minimize the risk of re-occurrences;

(6 Marks)

2. Explain the associated key factors and activities to ensure PMS on board shj
code with the following terms — 1ps and ISM
(a) Corrective action process;

(b) Developing and improving maintenance records; ((: lf\\/'lx::r'l:.s )
(c) Systematic approach of maintenance; “ Mn:kg
(d) Maintenance intervals; “ Marks)

3. A vessel. has UM.S and a central scanning and data logging syster
/ the special attention you will pay as the Chief Engineer to the 5
a chart for condition monitoring, highlighting the tools in com

used for miﬂ_dng graphical representation of the salient points,
trend analysis,

m .l'or monitoring. Explain
pecific data and formulate
puter application woyld be
Wwhich will enable 1o use for

(16 Marks)

——-\

Scanned with CamScanner
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5. With reference to main propulsion shatt system:

~ / a. Describe a method of hydraulic jacking to check bearing loads |5 Marks|
b. sketch the bearing load vs shaft lift dial reading graph obtained by the method described by
you in part (a). explaining how the characteristic bearing load is obtained [S Marks|

6.
a. Describe the Oily Water Separator equipment. which may be installed in a cargo vessel
to comply with MARPOL ANNEX |
[5 Marks]
b. Discuss Generally a Chief” Engineer Duties regarding this convention and the
instructions. which would be given to the engine department staft. |5 Marks|

7. The vessel upon which you are serving as chief engineer pass through a heavy storm and
rd subsequently the steering gear abnormally sluggish.
/ a. Describe the inspection you would carry out in order to find cause of malfunction
A [5 Marks]|
b. State the corrective actions that may carried out at sea. [3 Marks]
¢. Explain the tests that should be carried out prior to returning the gear to service
|2 Marks]
8. With reference to UMS operation
a. State with reasons the essential requirement for UMS |5 Marks]
b. As Chief Engineer how you would respond to the irretrievable failure of the machinery

space fire alarm system while the ship is on voyage [5 Marks]

SECTION B — Answer any TWO questions (minimum of 8 marks required)

LA

/a Explain why it is necessary to have reverse power protection for alternators intended
=y s
St |3 Marks]

for parallel operation.
b. Sketch a reverse power relay trip. [3 Marks]
Explain principle on which the operation of the relay trip is based. describing how

g
tripping is activated. [+ Marks|

\/ 10.
/ Draw and explain Thyristor operated ships shaft generator system. 7 Marks]

b. What device is used to handle the reactive component and how this device is adjusted
: 1o optimize the system [3 Marks]

/<
<
P

2/3
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11, With regards to High Voltage distribution system onboard ships

+ @ State what is meant by a “dead front™ switch board |2 Marks|
b. Explain how access 1o switch gear in a dead front switch board is made from the front
[4 Marks|
¢. Deseribe the precautions necessary before commencing work on switch gear to which
access has been made as indicated in(b) |4 Marks|

SECTION € — Answer any TWO questions (minimum ot 8 marks required)

12. To ensure that a ship maintain its 100 A1 classification. annual and special(renewal)

. surveys are carried out by classification surveyors. Detail the parts of the ship that should
be examined during each of the following,
a. Annual Survey |5 Marks]
b. Special Renewal Survey |5 Marks]

/ 13.
P
/\/ “\/1 Explain ‘h\.'\in)pﬂl'[ilHCL' ofedge preparation on plates that are to be butt weld.  [4 Marks]
W/ b State the factors in the storage of welding electrode which will assist in producing good
© quality welds |12 Marks]
- Q—‘;‘/ ¢. A hair line crack detected in a pressure component when the vessel at sea. As Chief
=i Engineer discuss the factors yvou will be take in to account in reaching the decision on the
repair to be undertaken. |4 Marks]|

%14. -

\V/ a. With the aid of a sketch. show the method of attachment which allows a semi

balanced rudder to pivot |SMarks|
\ﬁ\. Lxplain how the vertical and angular movement of a semi balanced rudder are limited.
© giving typical limits |2 Marks]
¢. Outline the procedure for the inspection of a rudder in dry dock |3 Marks|

3/3
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DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA

MINISTRY OF PORTS AND SHIPPING

MERCHANT SHIPPING SECRETARIAT

EXAMINATION FOR CERTIFICATION OF CHIEF ENGINEER OFFICERS IN A
MANNED ENGINE-ROOM OR IN A PERIODICALLY UNMANNED ENGINE-ROOM
OF A SEA GOING SHIP OF MAIN PROPULSION POWER OF 3000 KW OR MORE

(MOTOR) - 28™ JANUARY 2016
ENGINEERING KNOWLEDGE - 11 (MOTOR)

FIME ALLOWED - THREE HOURS
Answer any six(6) questions

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

T, =

/ 1. </
Va. State what are the differences in operation of speed sensing and load sensing governors.

== [4 Marks]

\/h Describe with a sheteh. function of a governor with transient droop compensation.
|8 Marks]
¢.  Explain how the accuracy and précised control of a modern hydraulic governor has been
»achieved by design [4 Marks]

B N

LV G g T
2. As Chiet Engineer write instructions for the main and auxiliary engine fuel change—over
procedures to be followed when a vessel is duc to move into an Emission Control Area.
Approximate times must be mentioned 1o ensure that the vessel does not infringe any
regulations and the instructions must mention steps required to avoid cross-contamination of

fuel in service tanks. where MGO is carried as the Jow sulphur fuel. [16 Marks]

J
/x
A, Explain the term torsional vibration. indicating the eftect this can have on an engine
crank shatt |8 Marks|
b, Explain why a detuner vibration damper might be fitted to an engine. |4 Marks]

Explain why an engine might have a barred speed range and why the engine should not be

&
\/ operated continuously in that range. |4 Marks|
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With reference to main side and end chocking.

4.
S \/ a. Sketch and describe details of such systems showing where they are located relative to the
engine. |8 Marks]|
\/b. State how side and end chocking are initially installed. |4 Marks]
(o}

Explain how the tightness o1 these chocks may be checked and corrected it found to be

incorrect. |4 Marks]
T~ a. Describe. with the aid of a sketeh. an electronically controlled main engine fuel injection
system. [8 Marks]
\q b.  kxplain how the system described in part (a) functions to change the fuel injection timing
when instructed by an engineer at the control terminal |8 Marks]

/J-zt. Explain the term seuffing in relation to ey linder liners. stating how it is caused.
|5 Marks]|

b. Describe another form of abnormal ¢vlinder liner wear which does not involve scutfing.
explaining how this form ot abnormal wear is caused. |5 Mark

> ¢ Explain how incident of abnormal eylinder liner wear may be kept to a minimum.
|6 Marks]|

a. Describe. with the aid of o shetch a main engine starting air system. stating the safety
devices which are incorporated |8 Marks|

b, Inthe event of the main engine failing o turn over on air even though there was sufficient

air pressure in the starting

ir receivers. explain the procedure for tracing the cause of the
failure. |8 Marks]

8. With reference 1o slow speed diesel engine turbocharging:

7 a.  Explain why water separators are fitted: |4 Marks]
b, Describe how an engine may be operated in the event of a charged air cooler  being
damaged beyond immediate repair: |6 Marks]|
¢ Describe how an engine may be operated in the event of a turbocharger bearing
failure which cannot be repaired immediately. [6 Marks]

; 9. With reference to auxiliary boiler safety valves:
? a. Describe. with the aid of sketches. the operation of a High Lift Safety Valve plug
% and Seat assembly: [2 Marks|
C; b, Write a procedure for setting the Safets Valve: |8 Marks]

¢ Explain what is meant by the werm accumudation of pressure. 16 Marks]
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EXAMINATION FOR CERTIFICATION OF CHIEF ENGINEER OFFICERS IN A
MANNED ENGINE-ROOM OR IN A PERIODICALLY UNMANNED ENGINE-
ROOM OF A SEA GOING SHIP OF MAIN PROPULSION POWER OF 3000 KW
OR MORE (MOTOR) - APRIL 2015

ENGINEERING KNOWLEDGE - I (GENERAL)

TIME ALLOWED - THREE HOURS

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

SECTION A-Answer any SIX questions.

1. With respect to engine room man management enlist the key issues you will address with
justification in the following areas.

a. Training programmes. [3 Marks]
b. Long term personal development concept. [3 Marks]
¢. Attitude and motivation development. [2 Marks]
d. Emergency response. [2 Marks]

2. You had to discharge to shore 200 tonnes of emulsified and contaminated fuel oil. You
had attempted this oil but were unsuccessful. Write a report to your head office explaining
the above, how the oil become emulsified and contaminated and what steps have been

taken to prevent a reoccurrence. [10 Marks]

3
a. Sketch and describe cargo space inert gas system producing washed gas from either a
main boiler or from an independent gas generator. [4 Marks]
What are the procedures for cargo tank purging and/or gas freeing. [3 Marks]
(€) Why is the inert gas system described not suitable for a machinery space fixed fire fighting
system. '~ [3 Marks]

by
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—4. With regards to auxiliary boiler control system.
a. Using a block diagram describe the basic operation of a burner control system for an

auxiliary boiler during flash up only. [6 Marks]
State how items in the system safely tested. [4 Marks]

5. With reference to a two speed sea water circulating centrifugal pump.
A Sketch typical discharge characteristics showing variation of throughput against

discharge head for both speed condition. [4 Marks]
Vb Explain why these characteristic profiles are desirable. [3 Marks]
y{. Explain why two speed operation may desirable. [3 Marks]

—6.
.,A./ Describe with the aid of a line diagram the layout and the components of a hydraulic

system suitable for operation of deck machinery. [5 Marks]

Ub. Explain how the hydraulic system pressure is controlled assuming the use of a variable
delivery pump. [3 Marks]

¢. State which design of hidraulic motor is used in the system describe. [2 Marks]

7. Discus the use of each of the following materials for ship side valves.

a. Spheroidal graphite cast iron. [3 Marks]
b. Cast steel. [3 Marks]
¢. Fabricated steel. [3 Marks]
e d. State why ordinary gray cast iron is unsuitable for ship side valves. [1 Mark]

-

= 8./ With regards to oil lubricated stern tube bearing
1 a. Sketch a sealing arrangement and identify the common forms of seals failure[4 Marks]
-~ @ State how oil loss due to seal failure can be restricted whilst on passage. [4 Marks]
¢. What material used for sealing ring and propeller shaft liner. [2 Marks]

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

9. At European port while auxiliary engine is running on diesel oil, engine over speeds and
tripped causing momentary power loss. Write a detail report to the ships superintendent
mentioning the probable causes, investigafions and findings, preventive actions taken.
State the sharing of good practices for the other sister vessels. Assuming there were no
any mechanical abnormalities on the engine. [16 Mark]
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~ 10. With reference to deck machinery driven by AC induction motors describe the each of

/ollowing types of breaking.
a. Regenerative. [5 Marks]
. Plugging. - [res* {2 Marks]

¢. Dynamic. ~ [3 Marks]

~ 11. With reference to the protection of electric motors explain EACH of the followings.
Va. Fuse back up protection. [3 Marks]
vb. How a motor fitted with fuse back up protection may exceed its rated temperature with
/ out being tripped by its primary protection system. [4 Marks]
¢. A means for protection for a motor to safeguard the rated temperature being exceed.
* [3 Marks]

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

(/12, Describe the possible faults which may be found during a dry dock inspection of the

following. 4
/a. Stern frame. [2 Marks]
/b. Sea chest. . {2 Marks]
V¢. Bilge keel. 2 Marks]
~d, Anodes. (2 Marks}
“é . Rudder. [2 Marks]
13.

a. Sketch and describe a transverse section of a cargo tank of double hull tanker with the
arrangement of web frame and longitudinal in view (half of the view web frame and

the other half longitudinal). [6 Marks]
b. Indicate areas of corrosion in a cargo spaces of above tanker and the reasons for such
corrosion. i [4 Marks]

14/ With reference to the drainage of water from a ship’s external structure, explain each of
the followings.
. Why scuppers are located in close proximity to the superstructure where as the

freeing ports are generally located in open areas of the weather decks. [3 Marks]
{/{, Why it is essential that scuppers and freeing ports should function satisfactorily at all
times. [4 Marks]

@ Why oil tankers have ship side guard rails abreast cargo tanks for reasons other than
safety of personal. [3 Marks]
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EXAMINATION FOR IFICATION OF CHIEF ENGINEER OFFICERS IN A

MANNED ENGINE-ROOM OR_IN A PERIODICALLY UNMANNED ENGINE-
ROOM OF A SEA GOING SHIP OF MAIN PROPULSION POWER OF 3000 KW
OR MORE (MOTOR) - APRIL 2015

ENGINEERING KNOWLEDGE — [ (MOTOR)

TIME ALLOWED - THREE HOURS
Answer any SIX questions .

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

1. Write a detail procedure of changing the entire main and auxiliary engine fuel oil supply
and treatment system when the vessel bound fo North American port from a
Mediterranean port, indicating the approximate times of EACH action prior to entering
and suitable log entries. State the involved risk in this operation and how to mitigate the
involved risk. [16 Marks]

2. The vessel you have recently joined as Chief Engineer has suffered from frequent damage
to fuel injectors in the form of burned nozzles.
a. State with reasons THREE possible causes of burned injector nozzles. [6 Marks]

b. Explain how you would investigate the cause of the problem. [4 Marks]
¢. Explain the procedures you would institute in order to minimize future problems of
this nature. [6 Marks]

3. Following a recent lurboéharger overhaul it is observed that the scavenge air pressure is
lower than it was previously and the engine power output is also reduced.
“a, State with reasons, the possible causes of the problem. [4 Marks]
VG./ State with reasons, what engine operational information should be gathered in order to
/ enable the possible cause of the problem to be detected. [4 Marks]
¢/ Explain how the defect may be rectified. [4 Marks]
(/4/ State the instructions, which should be issued with respect to future turbocharger
overhauls in order to prevent similar incidents. [4 Marks]
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4. With reference to electronically controlled engine, control system
Va, Explain sequence of events of the engine from bridge order "start ahead" unti] engine

successfully starts with fuel. [8 Marks]
b. Explain why the slow steaming of the electronic engine is much efficient than the
conventional engine. y [4 Marks]
¢. Explain how the slow turning of the engine is done in electronically controlled engine.
[4 Marks]

5.
(/& Sketch and describe the operation of an of] mist detector. [6 Marks]
Explain how the location and arrangement of crankcase oil mist sampling pipes can
influence the performance of an oil mist detector. [4 Marks]

Explain the action the Chief Engineer Officer would take in order to provide safeguard
against the risk of a crankcase explosion whilst the engine was operating should the oil
mist detector become inoperative. [6 Marks]

a. Specify with reasons those parts requiririg particularly during internal and external

examinations of independehtly fired auxiliary boilers. . [8 Marks]

b. With reference to those examinations distinguish between metal fatigue due to caustic
embrittlement, corrosion fatigue, overheating (plastic flow) and direct overpressure.

[8 Marks]

7. With reference to fatigue in crank shafts.
a. Explain why larger shafts are more susceptible to fatigue failure that their smaller

counterpart. [6 Marks]
b. Describe with the aid of sketches how it is inhibited in practice. [5 Marks]
¢. Outline how it is identified in its initial and final stages. [5 Marks]

8. In the case of a main propulsion engine explain the indications and possible effects which
might be expected from.

a. Insufficient bearing clearance. [S Marks]
b. Excessive bearing clearance. [5 Marks]
¢. Crank shaft misalignment. [6 Marks]

State the recommended bearing clearances for the bottom end, top end and main bearings of
your last motor vessel.

a. Sketch a section through the bedplate and A frame of a large slow speed engine
identifying parts, method of construction and materials. [8 Marks]
b. Explain the function of the tie bolts and o\{é after an alignment problem these would

all be tightened. Bk [8 Marks]
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EXAMINATION FOR CERTIFICATION OF CHIEF ENGINEER OFFICERS IN A
MANNED ENGINE-ROOM OR IN A PERIODICALLY UNMANNED ENGINE-

ROOM OF A SEA GOING SHIP OF MAIN PROPULSION POWER OF 3000 KW

OR MORE (MOTOR) — JANUARY 2015

ENGINEERING KNOWLEDGE — I (GENERAL)

TIME ALLOWED - THREE HOURS

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

SECTION A-Answer any SIX questions.

1. Explain the associated key factors and activities to ensure successful Planned Maintenance
program onboard ships under ISM code with the following terms.

a. Corrective action progress. [2 Marks]
b. Developing and improving maintenance procedure. [2 Marks]
¢. Systematic approach to maintenance. [2 Marks]
d. Maintenance intervals. [2 Marks]
€. [Inspections. [2 Marks]

2. Complains have received by your shipping company from the charterers concerning the
slow rate of cargo discharge at some port. The vessel is a Chemical carrier-with centrifugal
cargo pump. . ;

a. As Chief Engineer describe your investigation to determine the cause of the problem.
; [4 Marks]

b. Assuming the pumps were found to be satisfactory condition, explain the most likely
cause of the problem. [3 Marks]

¢. What action would you take to prevent such problems arising in the future. [3 Marks]

<> 3. With regards to oily water separators.
va. Explain in detail what action you will take as Chief Engineer if oily water separator
oil content measuring equipment found defective during routine inspection. [5 Marks]
b. Sketch and describe the working principle of the oil content monitoring equipment
and its operating system. [5 Marks]
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. With respect to the Modern Marine Diesel Engines, discuss their impact on technical

. As a Chief Engineer on board a ship, discuss how you would plan to reduce the Energy

. Discuss the followings with res

;mi? m

P

00003

efficiency, environment and the economy.
. (16 Marks)

With reference to the exhaust emission control, comment on the following: -

(a) Primary Nox reduction measures; (5 Marks)
(b) Secondary Nox reduction measures; (5 Marks)
(c) Exhaust Gas Recirculation (6 Marks)

Efficiency Operating Index (EEOQI). (16 Marks)

- Discuss the proccdure to carry out Continuous Survey of Machinery (CSM) specifying a

part of machinery or specific machinery, utilizing the on-board manpower effectively.
(16 Marks)

pect to the Boiler Survey on board a ship with respect to
the General Requirements of;

(a) Exhaust Gas Economizer.

(6 Marks)
(b) Safety Valves (4Marks)
(c) Alarms -(6 Marks)

With respect to com

pressed air starting system and requirement for air compressor on-
board a ship,

enumerate the safety requirements, with reasons. (16 Marks)

Y SUining S

Scanned with CamScanner
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- 4. With regards to auxiliary boiler control system.
Z Using a block diagram describe the basic operation of a burner contro! system for an
auxiliary boiler during flash up only. [6 Marks]
@State how items in the system safely tested. (4 Marks]

< 5. With reference to ram type steering gears.
“4. Sketch and describe a steering gear with two fifty percent torque unites conforming to
/ the single failure criteria. [6 Marks]
b. State with reasons the precautions necessary when operating on two rams only. [4 Marks]

6. With regards to electrically driven thruster unit.
a. Sketch and describe a suitable coupling arrangement for the controllable pitch

bow thruster. [6 Marks]
b. Explain the method of safeguarding by the mechanical way in case any overload
occurs during an operation. [4 Marks]

@ Explain the operating principle of the following equipment.

a. Echo sounder. [3 Marks]
b. Speed log. [3 Marks]
c. Anemoscope. [2 Marks]
d. Magnetic compass. [2 Marks]

"/ 8. Air condition system which stop for winter few months ago and having the history of all
7fﬂgerant leaked by lifting both condenser and receiver relief valves. Explain
4. What are you initial preparations to bring the system back to service during summer

period. [4 Marks]
How do you make sure the system running trouble free. [3 Marks]
D State the reasons for formation of ice at immediately after the expansion valve even if
the correct sub cooling maintained. [3 Marks]

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

9. At Furopean port while auxiliary engine is running on diesel oil, engine over speeds and
tripped causing momentary power loss. Write a detail report to the ships superintendent
mentioning the probable causes, investigations and findings, preventive actions taken.
State the sharing of good practices for the other sister vessels. Assuming there were no
any mechanical abnormalities on the engine. T [10 Marks]
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EXAMINATION FOR CERTIFICATION OF CHIEF ENGINEER OFFICERS IN A
MANNED ENGINE-ROOM OR IN A PERIODICALLY UNMANNED ENGINE-

ROOM OF A SEA GOING SHIP OF MAIN PROPULSION POWER OF 3000 KW
OR MORE (MOTOR) - JANUARY 2015

ENGINEERING KNOWLEDGE — II (MOTOR)

TIME ALLOWED - THREE HOURS
Answer any SIX questions .

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

/1. Write a detail procedure of changing the entire main and auxiliary engine fuel oil supply
and treatment system when the vessel bound to North American port from a
Mediterranean port, indicating the approximate times of EACH action prior to entering
and suitable log entries. State the involved risk in this operation and how to mitigate the
involved risk. [16 Marks]

@ 12 With reference to Main Engine fuel pumps.

) a. Sketch and describe a pump which may be used for variable injection timing
indicating how adjustment in timing is made. [8 Marks]
b. State why and where you should logged the adjustment in timing is made. [2 Marks]
During obtaining Main Engine performance report noticed one unit having highest
maximum pressure but developed less power. Explain how are you going to put this
unit in to normal by adjusting the fuel pump. [6 Marks]

3. With reference boilers comment on the validity of EACH of the followings.
a. A possibility of boiler explosion tends to be greater with low pressure fire tube boilers

than highly rated high pressure water tube boilers ; [4 Marks]
b. Itisagood practice occasionally let the safety valves lift under steam. [4 Marks]|
¢. The main boilers mainly constructed by membrane walls. [4 Marks]

d. The safety valves should be set to lift at 10% above the maximum design working
pressure. = [4 Marks]|

™




image59.jpg
@

With reference to electronically controlled engine, control system
a. Explain sequence of events of the engine from bridge order "start ahead" until engine

successfully starts with fuel, [8 Marks]

b. Explain why the slow steaming of the electronic engine is much efficient than the
conventional engine. [4 Marks]

¢. Explain how the slow turning of the engine is done in electronically controlled engine.
[4 Marks]

With reference to the cylinder lubrication of electronically controlled engine.
a. Sketch and explain the important component and their functions of the cylinder

lubricating system. [8 Marks]

b. Explain how the quantity of the cylinder lubrications in governed v/ith respect to.
L. ME load and rpm. [3 Marks]
IL. Sulphur content of the fuel. e L, [2 Marks]
IL- While running in of a unit after overhaul. [3 Marks]

- Explain the following modern methods of turbo charging,

a. Pulse converter system. [4 Marks]
b. Sequential turbo charging. [4 Marks]
c. Two stage turbo charging. [4 Marks]
d. Variable geometry turbochargers. [4 Marks]

. During routing crank case inspection main engine top end bearing is found to be wiped

subsequent inspection shows that the pin is badly scored.
a. Explain in detail the action which should be taken to enable the engine to be safely
operated so that the vessel may reach a port where effective repair facilities are

available. [10 Marks] '
b. State with reasons the factors which influence the speed at which the engine may be
safely operated. [6 Marks]

a.  With the aid of a block diagram describe the operation of an electronic governor for

an internal combustion engine. [6 Marks]
b. State THREE problems to which such a governor is prone and explain how each
become evident. [6 Marks]

¢. In the event of the governor on a direct drive engine becoming inoperative state the
action you, as Chief Engineer take in order to ensure safe operation of the engine.
[4 Marks]

a. Define the causes and effects of thermal stressing in cylinder heads, liners and
pistons. [6 Marks)

b. Explain why thermal stressing is aggravated with increase in cylinder bore.[S Marks]
Explain how stress concentration and its effects are relived by maintenance and
operational practices. [S Marks]

A
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4. An auxiliary boiler water level control has a differential pressure transmitter as the
detecting element for water level.
a. Sketch and describe such an arrangement. [6 Marks]|
b. If the transmitter was damaged describe how a replacement unit would be calibrated.

[4 Marks]

5. In fresh water generator the brine density should be prevented from falling below a
particular value to minimize one or combination of the following.

a. Scale formation on the heat exchanger. [4 Marks]
b. Loss in capacity and economy. [3 Marks]
c. Corrosion in the evaporator. [3 Marks]

State the correct answer providing it with adequate justification.

6. With reference to V or W large refrigeration Ccompressors.
a. Sketch and describe an unloading arrangement and the functions of such an

arrangement. [5 Marks]
b. Explain why the gas suction is often through the crank case. [2 Marks])
State the reasons for formation of ice at the suction side. [3 Marks]

7. With reference to ram type steering gear systems,

a. Sketch and briefly describe the ram sealing arrangement. [3 Marks]
b. Describe the replacement procedure of seals incase of oil leak from the particular ram.

[3 Marks]
c. State TWO methods of locking the rudder. [4 Marks]

8. With regards to hydraulic system fittings and accessories, draw the symbols and explain.

a. Pressure relief valve and why it is used. [2 Marks]
b. Check valve and what is it. [2 Marks]
c. Pressure reducing valve and how it works. [2 Marks]
d. Pressure compensated flow control valve and how does pressure compensation take
place. [2 Marks]
e. Directional control valve where it can apply. [2 Marks]

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

9. With regards to generator excitation system.
a. Explain how loss of excitation detected and handle. [4 Marks]

b. Sketch and describe excitation system suitable for ships emergency generator plant.
[6 Marks]
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10. With reference to shipboard automatic fire detection systems.

a. Sketch an alarm control panel which operates on 24V DC showing the various circuits
that are connected to it. [3 Marks]
b. Describe the operation of the above system and state what will happen in th§ event of
main power failure. = /[4 Marks]
c. Explain how the fault alarm actuating circuit for detecting faults in the cables or detectors
work. = ~ [3Marks]
g U=
a. Sketch diagrammatically a circuit using a high voltage transformer with a center tap to
give full wave rectification and draw the waveforms before and after rectification by
this circuit. [3 Marks]
b. Explain the principle of operation of the circuit drawn above. [3 Marks]
c. Sketch a four diode-bridge full wave rectifier. [4 Marks]

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

12.

a.

b.
c.

Sketch a propeller power curves showing EACH of the followings and briefly
describe.

I.  The effect of hull fouling. [2 Marks]
II.  Operation in clean hull ballast condition. [2 Marks]
Distinguish between propeller wake and ships wake. [3 Marks]
Outline THREE devices that may improve the propulsive efficiency. [3 Marks]

13. Explain EACH of the following hull defects should be dealt with.

a.

b
€.
d

A cracked weld. [2 Marks]
. A server indentation in way of frame. [3 Marks]
A bilge keel fractured at the forward end. [2 Marks]
Surface suffering from general corrosion. [3 Marks]

14. With regards to intermediate shaft bearings.
a. Explain how the bearing load test is carried out. [6 Marks]
b. After the load test, all the bearings load shows lesser values than the desired values.

Outline the probable causes for this matter. [4 Marks]
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MINISTRY OF HIGHWAYS PORTS & SHIPPING

DIRECTOR GENERAL'’S OFFICE OF MERCHANT SHIPPING - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-

CHIEF ENGINEER UNLIMITED — APRIL 2014

ENGINEERING KNOWLEDGE - I (GENERAL)

TIME ALLOWED - THREE HOURS

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

SECTION A-Answer any SIX questions.

1. Protection of the marine environment is of utmost importance today. Discuss

a. How would you as a Chief Engineer of a tanker vessel ensure protection of the
environment by compliance with the various regulations of MARPOL 73/78 in
general and Annex I in particular for the prevention and control of pollution at sea.

[7 Marks]

b. State recent requirements of IMO for compliance under Annex VI of MARPOL 73/78

[3 Marks]
2. Discus the use of each of the following materials for ship side valves.

a. Spheroidal graphite cast iron. [3 Marks]

b. Cast steel. [3 Marks]

c. Fabricated steel. ? [3 Marks]

d. State why ordinary gray cast iron is unsuitable for ship side valves. [1 Mark]

3:

a. Describe with the aid of a line diagram the layout and the components of a hydraulic
system suitable for operation of deck machinery. [5 Marks])

b. Explain how the hydraulic system pressure is controlled assuming the use of a
variable delivery pump. [3 Marks]

c.” State which design of hydraulic motor is used in the system describe. [2 Marks]

T
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4. With reference to pneumatically operated control valve,

a. Sketch and briefly describe valve with double ported trim. [5 Marks]
b. State ONE advantage and ONE disadvantage of double ported valve. [2 Marks]
c.  Explain the difference between fail safe and fail set. [3 Marks]
55
a. Sketch and describe a high pressure cut-out in a refrigeration system. [4 Marks]
The refrigeration compressor has stopped due to activation of the high pressure cut-out.
Explain,
1. Possible causes. [2 Marks]
II. How these causes would be found and possible remedies. [2 Marks]
¢. What steps are taken if compressor short cycle on low pressure cut-out. [2 Marks]
6.
a. Describe with the aid of a sketch, a type of outboard seal fitted to an oil lubricated
stern tube. [6 Marks]
b. State with reasons the materials used for the component parts of the seal described
above. [2 Marks]
c. Explain how seal design caters for wear and shaft movement. [2 Marks]

7. With reference to a two speed sea water circulating centrifugal pump.
a.  Sketch typical discharge characteristics showing variation of throughput against discharge

head for both speed condition. [4 Marks]
b. Explain why these characteristic profiles are desirable. [3 Marks]
Explain why two speed operation may desirable. [3 Marks]

a. Describe with the aid of sketch a vane type steering gear showing how the weight of
the rudder and stock are carried. [7 Marks]
b. State how, if necessary the steering gear is locked for rudder maintenance. [3 Marks]

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

9. You are the Chief Engineer of a vessel that has suffered a minor fire in the engine room that
burned off the wiring to essential pumps. Temporary repairs were made to get the vessel
underway. Write a letter to the company head office describing the incident as to how the fire took
place and what corrective and preventive steps have you taken. What arrangements do you suggest
to effect a permanent repair at the next port of call. [10 Marks]
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10. Explain what is mean by and the significance of the following terms.

L1

o a0 o

a.
b.

Armature reaction. [2 Marks]
Silicon Control Rectifier. [2 Marks]
Voltage stabilization. [2 Marks]
Grid bias voltage. [2 Marks]
Harmonic filters. [2 Marks]
Draw and explain Thyristor operated ships shaft generator system. |7 Marks]
What device is used to handle the reactive component and how this device is adjusted
to optimize the system [3 Marks]

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

12. Describe the possible faults which may be found during a drydock inspection of the

13.

14.

followings.
a. Stern frame. : [3 Marks]
b. Sea chest. [2 Marks]
c. Bilge keel. [3 Marks]
d. Anodes. [2 Marks]
a. Explain the importance of edge preparation on plates that are to be butt weld.
[3 Marks|
b. State the factors in the storage of welding electrode which will assist in producing
good quality welds. [2 Marks]
¢. A hairline crack is detected in a pressure component when the vessel is at sea. As Chief
Engineer discus the factors you will take in to account in reaching the decision on the repair
to be undertaken. [5 Marks]
a. Explain why the fitting of keyless propellers is becoming increasingly common in the
higher propulsion power ranges. |3 Marks]
b. Sketch and describe the method of mounting the propeller using a separate sleeve in-

conjunction with the boss. |7 Marks]
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MINISTRY OF HIGHWAYS PORTS & SHIPPING

DIRECTOR GENERAL’S OFFICE OF MERCHANT SHIPPING - SRI LANKA

EXAMINATION FOR CERTIFICATE OF COMPETENCY-

CHIEF ENGINEER UNLIMITED — APRIL 2014

ENGINEERING KNOWLEDGE - II (MOTOR)

TIME ALLOWED - THREE HOURS

Answer any SIX questions .

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

1. With reference to engine performance monitoring.

a.

Explain how it is determined that a faulty indicator is the reason for a diagram

deformation rather than an engine fault. [5 Marks]
Describe the ways in which an indicator can give a false diagram. [6 Marks]
Describe how an engines performance may be assessed when the use of an indicator
is not suitable. [5 Marks]

2. With respect to reciprocating air compressors.

a.

State with reasons why cylinder lubrication is required but should be kept to

minimum. [6 Marks]
Explain how effective cylinder lubrication can be achieved and maintained over
prolonged periods. [6 Marks]
State the advantages and disadvantages of using lubricants other than mineral oils.

[4 Marks]

3. With reference boilers comment on the validity of EACH of the followings.

a.

e

A possibility of boiler explosion tends to be greater with low pressure fire tube boilers

than highly rated high pressure water tube boilers " [4 Marks]
It is a good practice occasionally let the safety valves lift under steam. [4 Marks]
The main boilers mainly constructed by membrane walls. [4 Marks]
The safety valves should be set to lift at 10% above the maximum design working

pressure. [4 Marks]
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With reference to LNG carriers.

a. Briefly explain the duel fuel injection technology. [6 Marks]

b. Sketch a fuel system suitable for above engine stating the safety devices.  [4 Marks]
Explain how fuel change over procedure take place and what safety measures to be
obtain during the change over take place. [6 Marks]

d. With the aid of a block diagram describe the operation of an electronic governor for an

internal combustion engine. [6 Marks]
a. State THREE problems to which such a governor is prone and explain how EACH
becomes evident. [6 Marks]

b. In the event of the governor on a direct drive engine becoming inoperative state the

action you as Chief Engineer would take in order to ensure safe operation of the
engine. [4 Marks]

a.  Explain when surging occurs the speed of the turbocharger is seen to change slightly.
[6 Marks]
b. Explain in simple terms what occurs in a T/C and the diesel engine as speed/power
increases, and base on this what matching of a T/C with an engine implies. [6 Marks]
a. State the advantages of fitting uncooled turbochargers. [4 Marks]
With reference to a large slow speed engine structure, explain EACH of the following.
a. Why transverse girder may be the component of engine structure most susceptible to

failure. [6 Marks]
b. How the spacing of tie bolts can contribute to transverse girder performance.
[4 Marks]
¢. What action should be taken if a crack is detected in a transverse girder but facilities
are not available for immediate repair. [6 Marks]

With reference to main engine starting and reversing.

¢. Describe the function of the automatic valve stating hog it is controlled. ~ [6 Marks]

d. State what provision is made to start the engine in the event of automatic valve failure
outlining the safety considerations. [4 Marks]

e. Explain with examples the purpose of interlocks and blocking devices. [6 Marks]

re
With reference,oil cooled pistons in large marine diesel engines.
a. State possible symptoms which may indicate the presence of a crack in the piston

crown of an operating engine [4 Marks]

b. Describe how the presence of a crack may be investigated with the engine stopped.
[4 Marks]
¢. Describe the potentially serious consequence of continuing to operate an engine with
a piston which has an undetected crack. [4 Marks]

d. Describe a typical crack and explain probable causes. [4 Marks]
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MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT - SRI LANKA

CERTIFICATE OF COMPETENCY
CHIEF ENGINEER OFFICER

ENGINEERING KNOWLEDGE — I (GENERAL)

TIME ALLOWED - THREE HOURS

Attempt only TEN questions as follows:

SIX questions from PART A

TWO questions from PART B

TWO questions from PART C

Marks for cach part of the question are shown in the brackets

Pass Mark 50% of the total marks INCLUDING minimum of 10 Marks for each PART B and C.

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

PART A

1. With reference to Maritime Labor Convention (MLC) 2006, briefly discuss the following

(2) Minimum requirements for seafarers working on a ship; (3 Marks)
(b) Conditions of employment; (2 Marks)
(¢) Accommodation and recreational facilities; i (2 Marks)
(d) Health protection, welfare and socja) security protection (3 Marks)

2. With reference to the metallurgy of plain carbon steel:
(a) Sketch an iron carbon equilibrium diagram, labeling the salient points; (6 Marks)
(b) Explain EACH of the following terms:
(i) Austenite:

(2 Marks
(ii) Cementite, )

(2 Marks)
3. With reference (o lubricating oil;
(a) Slx’llé.: SIX tests that may be carried out on used lubricating oil; (6 Marks)
(b) Oux!me FOUR possible causes of deterioration of the oil that may be indicated in the tests
carried out in part (a) (4 Marks)

Scanned with Ca
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MINISTRY OF HIGHWAYS.PORTS & SHIPPING
DIRECTOR GENERAL’S OFFICE OF MERCHANT SHIPPING - SRI LANKA

EXAMINATOIN FOR CERTIFICATE OF COMPETENCY-
CHIEF ENGINEER UNLIMITED — JANUARY 2014

ENGINEERING KNOWLEDGE —I (GENERAL)

TIME ALLOWED - THREE HOURS

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

SECTION A-Answer any SIX questions. \

W I
1. During MLC audit your vessel received amount of S&ﬁﬁ@@g{@ﬁes (NC) out of that
FOUR of them belongs to your department. As Chief Engineer writes a detail letter to the
company superintendent explaining the NCs, any assistance required from the office and
procedure to close those NCs. [10 Marks]

2. With regards to tanker operations and safety. :
a. Prepare a notice for the engine room support staff stating 10 points of caution while

working in the pump room of a tanker. [5 Marks]
b. Discuss generally a Chief Engineer's duties and responsibilities regarding cargo
loading and discharging operation. {5 Marks]

3. With regards to oil centrifuges explain.
a. Why multi additive and synthetic lubricants should not normally be passed through

centrifuges. [3 Marks]
b. State why centrifuge clutch slip should receive immediate attention for reasons other
than overheating, ' [2 Marks]
c. Explain why oil preheating greatly assists centrifuge performance. [2 Marks]

d. Why in oil centrifuges hydrodynamic separation is superior to hydrostatic separation
of liquid/solid mixtures for reasons beside time factor. [3 Marks]
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4. With reference to tank measuring, .

a. Sketch and describe TWO methods that employed manometric means for measuring
tank content. [6 Marks]
b. State what corrections are made to the readings obtained by the methods described
above. [4 Marks]
5
a. Draw and explain cargo hold cooling refrigeration system with secondary refrigerant.
2 [5 Marks]
b. What are the advantages of using secondary refrigerant. [2 Marks]
c. What are the factors to be concerned when you order an ordinary expansion valve.
[3 Marks]
6.
a. Describe with the aid of a sketch, a type of outboard seal fitted to an oil lubricated
stern tube. [6 Marks]
b. State with reasons the materials used for the component parts of the seal described
above. [2 Marks]
c. Explain how seal design caters for wear and shaft movement. [2 Marks]

7. The company has to fit a new centrifugal pump as the replacement for the previous ballast
. pump is of a type no longer obtainable. You as the Chief Engineer of the vessel have been

given the responsibility.

a. Describe how to match the Net Positive Suction Head with that of the system[4 Marks]

b. Explain the selection of a pump which would be suitable with regards to the discharge
head. s [4 Marks]

c. State how priming considerations should be dealt with. [2 Marks]

8.

a. Explain with the aid of a sketch an auto pilot system showing how the required course
is maintained. ) [7 Marks]

b. What are the regulations governing for steering gear installation. [3 Marks]

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

9. With regards to high voltage distribution system on board ships.

a.

b.

State what is meant by a “dead front” switchboard. [2 Marks]
Explain how access to switchgear in a dead front switchboard is made from the front
[4 Marks]
Describe the precautions necessary before commencing work on switchgear to which
access has been made as indicated in (b) [4 Marks]
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10. With regards to Automatic Voltage Regulators (AVR)

a. State the purpose of the AVR [2 Marks]

b. State an acceptable recovery time from initiation of a voltage change. [2 Marks]
¢. On control parlance, explain those elements that provides.

i, Stability. [2 Marks]

ii. Load change. [2 Marks]

iii.  Fastresponse.. [2 Marks]

11. With regards to power operated deck machineries.
a. What is the main difference between a windlass and a winch. [2 Marks]
b. Explain with the aid of sketch how a power driven windless is reversed.  [8 Marks]
SECTION C- Attempt only TWO question from this section (minimum of 8marks required)

12. Write short notes on the following welding and cutting process in ship building.

a. Stud welding. [3 Marks]
b.- Tungsten Inert Gas welding. [2 Marks]
¢. Metal Inert Gas welding. [2 Marks]
d. Plasma-ARC cutting. [3 Marks]

13.

a. Explain the goals that are expected to achieve by coating the ship’s hull in relation to
corrosion prevention, regulations, fuel economy, and extended period between dry
docking. Your answer may indicate how each of above is achieved while coating the
ship. [4 Marks]

b. What are the parties involved and how they help in achieving the expected
PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS (PSPC) for

dedicated ballast tanks. [4 Marks]
¢. Being required to have extended coating life what are tools included in the standard to
evaluate the performance of the coating. [2 Marks]

14.
a. Sketch and describe stockless anchor illustrating the method or device used to
attached it to the chain cable. [5 Marks]
b. When the anchor and cable are ranged during the ships underwater survey, what parts
réquire special attention and what defects are likely to be discovered. [5 Marks]
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MINISTRY OF HIGHWAYS PORTS & SHIPPING

DIRECTOR GENERAL’S OFFICE OF MERCHANT SHIPPING - SRI LANKA

EXAMINATOIN FOR CERTIFICATE OF COMPETENCY-

CHIEF ENGINEER UNLIMITED — JANUARY 2014

—

ENGINEERING KNOWLEDGE — I (MOTOR) N

TIME ALLOWED - THREE HOURS

Answer any SIX questions .

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

1S

3.

The main engine which you are responsible as Chief Engineer has recently sustained
damage which has required replacement of the camshaft drive chain. Write a letter to the
ship ownei/ manager explaining how the problem came to your attention, the irnmediate
action you took to prevent damage, and subsequent action you took to rectify matters.
offer your recommendation to prevent future incident of this type. [16 Marks)

Accidental grounding of the ship in which you are Chief Engineer has occurred while on

passage between ports.
a. Describe your immediate concerns as attempts are made to refloat the ship using main

engine. [6 Marks]
b. Following failure to refloat and assuming operation on residual fuel at the time of the
accident state your next priorities. ) T ' [4 Marks]
c. Describe any checks or inspection you consider necessary before restarting the main
engine after the ship has been refloated. [6 Marks]

With reference boilers comment on the validity of EACH of the followings.
a. A possibility of boiler explosion tends to be greater with low pressure fire tube boilers

than highly rated high pressure water tube boilers 2 [4 Marks]
It is a good practice occasionally let the safety valves lift under steam. [4 Marks]
c. The main boilers mainly constructed by membrane walls. [4 Marks]

d. The safety valves should be set to lift at 10% above the maximum design working
pressure. [4 Marks|
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4. "With reference to LNG carriers.

Briefly explain the duel fuel injection technology. [6 Marks]
Sketch a fuel system suitable for above engine stating the safety devices.  [4 Marks]
Explain how fuel change over procedure take place and what safety measures to be
obtain during the change over take place. [6 Marks]

5. With regards to electronically controlled engines write short notes on the followings.

a.
b.

% C.
d.

6.

%

Crank angle encoder. |4 Marks)
Control of cylinder related functions. [4 Marks]
Low load operation. [4 Marks)
Hydraulic oil pressure development and maintain. [4 Marks]
)

Describe, what is primary vibration and explain how such vibration may developed
and remedied by design. [8 Marks]
Explain the following terms 5 »

i. Node. ‘ [2 Marks]
ii. Order of vibration. vin [2 Marks]
iii. Resonance. [2 Marks]
iv. Harmonics. . {2 Marks]

7. With reference to main side and end chocking.
a. Sketch and describe details &t such systems showing where they are located relative

- 9. With reference to a main engine piston assembly.'~

C.

7

to the engine. [8 Marks]
State how side and end chocking are initially installed. [4 Marks)
Explain how the tightness of these chocks may be checked and corrected if found to
be incorrect, [4 Marks]
State what are the differences in operation of speed sensing and load sensing
governors. B = [4 Marks]
Describe with a sketch, function of a governor with transient droop compensation.

|8 Marks]
Explain how the accuracy and précised control of a modern hydraulic governor has
been achieved by design [4 Marks]

. Describe the procedure for preparing a piston assembly for the survey, [6 Marks]
b. State with reasons the nature and location of faults which might be found during
inspection of the piston assembly. [6 Marks]
Describe the procedure for checking the piston crown profile and piston ring grooves.

' [4 Marks|

\‘
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MINISTRY OF PORTS & HIGHWAYS
DIRECTOR GENERAL’S OFFICE OF MERCHANT SHIPPING - SRI LANKA

EXAMINATOIN FOR CERTIFICATE O¥F COMPETENCY-
CHIEF ENGINEER UNLIMITED - APRIL 2013

)
" ENGINEERING KNOWLEDGE -1 (GENERAL) Y \/<

TIME ALLOWED - THREE HOURS

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

SECTION A-Answer any SIX questions.

;}/You have been appointed as the Chief Engineer of a brand new vessel w dry-
dock for guarantee repair and recently been purchased by your shipping company. Write a
report to superintendent about your inspection carried out to ensure that the conditions of
assignment are satisfactorily complied with. [10 Marks]

F

a. Summaries MARPOL Annex IV sewage regulation with regards to the discharge of

sewage. [4 Marks]
b. Sketch and describe zero discharge sewage system labelling the component parts and
indicating the direction of flow. [6 Marks]

‘%hips are provided with an independent diesel or electric or air operated emergency fire

pump. ]
a. State THREE areas in which emergency fire pumps are commonly installed and give
reasons why. e [3 Marks]
b. Describe with aid of a simple sketch an air pump or primer used to initiate suction
when the fire pump is situated above sea water level. [4 Marks]
c. What suction lift and the water jet output capacity would you expect from a single
s@gpumgs\){s@. [3 Marks]
4. Witk reference to UMS operation, X ™
a. State with reasons the essential requirement for UMS. [5 Marks]
b. As Chief Engineer describe how you would respond to the irmretrievable failure of the
machinery space fire alarm system while the ship is on voyage. [5 Marks]
C\F
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3.
a. Sketch and describe a high pressure cut-out in a refrigeration system. [4 Marks]
b. The refrigeration compressor has stopped due to a@t’ion of the Wut.
Explain,
i.  Possible causes. [2 Marks]
i How these causes would be found and possible remedies. [2 Marks]
c. What steps are taken if compressor short cycle on low pressure cut-out. [2 Marks]
6.
a. Describe with the aid of a line diagram the layout and the components of a hydraulic
system suitabie for operation of deck machinery. [5 Marks]
b. Explain how the hydraulic system pressure is controlled assuming the use of a variable
delivery pump. [3 Marks]
c. State which design of hydraulic motor is used in the system describe. [2 Marks]

i)
A “/a. Explain the importance of edge preparation on plates that are to be butt weld.[3 Marks]
b. State the factors in the storage of welding electrode which will assist in producing
g — ettt
good quality welds. [2 Marks]
| I ARG
c. A hair line crack is detected in a pressure component when the vessel is at sea. As Chief

Engineer discus the factors you will take in to account in reaching the decision on the repair to
be undertaken. [5 Marks]

.

Describe with a suitable sketch, method of sensing tem.perature change giving details

of how the signals are converted and fed in to a temperature control system. [5 Marks]'
< _b. Sketch and describe a torsion meter for measuring the power transmitted between the

main engine and the propeller. [5 Marks]

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

. 9. With regards to protection of electric motors'explain EACH of the following.

a. Fuse back up protection system. [3 Marks]
b. How a motor fitted with fuse back up protection may exceed its rated temperature
without being tripped by its primary protection. [4 Marks]

c. A means of protection for a motor to safeguard the rated temperature being exceed.
[3 Marks]

w ¢ 107 With reference to a shore electrical supply to a ship.

a. Sketch an arrangement for taking shore power supply. [3 Marks]
b. Describe the method of safely connecting the arrangement sketch above to the shore

supply. [5 Marks]
c. State how to ci).rlfirm shore supply is matched with the ships supply. [2 Marks]
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Explain the advantages and disadvantages of fitting shaft driven generators. [2 Marks]

Draw circuit diagram of connecting shaft generator in to main supply and briefly
explain. [6 Marks]
State the purpose of having synchronous motor in the distribution system.  [2 Marks]

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

With the aid of a sketch, show the method of attachment which allows a semi balance

rudder to pivot. [AMarks]
Explain how the angular and vertical movements of a semi balanced rudder are
limited, giving typical limits. [2 Marks]
Outline the procedure for the inspection of a rudder in dry dock. Warh]

Sketch and describe a stockless anchor illustrating the method or device used to attach

it to the chain cable. [5 Marks]

When the anchor and cable are ranged during the ships underwater survey, what parts

require special attention and what defects are likely to be discovered. [5 Marks]
Sketch a transverse section through the hold space of an ore carrier. [4 Marks]
With reference to above sketch explain how the strength increased to prevent any
damages. [4 Marks]
Suggest means of protection against corrosion of the internal component parts of the sketch
in (a). 4 [2 Marks]

)
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MINISTRY OF PORTS & HIGHWAYS
DIRECTOR GENERAL’S OFFICE OF MERCHANT SHIPPING - SRI LAN

EXAMINATOIN FOR CERTIFICATE OF COMPETENCY-
CHIEF ENGINEER UNLIMITED — APRIL 2013

ENGINEERING KNOWLEDGE —II (MOTOR)

TIME ALLOWED - THREE HOURS

Answer any SIX questions .

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

1. The Chief Engineer of a ship currently on a time charter has been informed by the owners
~  nat a charters report indicates the shwguw over a four week
period. As Chief Engineer exglam the investigation and attempted remedy of the situation

with respect to ie_m’al_rl_gmmmmuystem assuming the hull as Eg en recently cleaned.

[16 Marks]
2 ile proceeding on passage the oil mist detector alarm indicated high mist levels in levels in the
main engine crankc; crankcase. Subsequent investigation indicated a wiped top top end bearing bearing and
badly_;mnmr/c&sh;ad.,p_m as well as a damaged bottom end bearing and pin on the same
unit. What is
a. Your actions about dlscovermg the damage. [2 Marks]
b. Your actions to ensure that the ship could safely proceed on its voyage.  [6 Marks]
c. Your advice on the full repair strategy. T [4 Marks]
d. Your recommendation for r;ducing the risk of future incidents. [4 Marks]
a. Explain the meaning of the term surging as applied to turbo chargers. [4 Marks]
b. State the in(}/ig@tjgps and causes of surge in turbo chargers. [4 Marks]
c. Explain how the possibility of surge is minimized. [4 Marks]
d. Explain the action to be taken in the event of surging, stating why this action should be

taken promptly. [4 Marks]
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4,/ With regards to MAN B&W ME electronically controlled engines.
a. List out control system components and give a short description. [8 Marks]
b. The redundancy of all control components is very important in electronically
controlled engines. Explain why on a 12S98ME engine redundancy is no longer valid.
[8 Marks]

5. With regards to modern day Wartsila slow speed engines operates on the common fuel rail

concept.

a. Describe with the aid of a sketch starting air system for above engine. [8 Marks]

b. Explain how the simultaneous injection of fuel and starting air is prevented in the
system. [6 Marks]

c. State TWO safety devices fitted to the system. [2 Marks]

6. With reference to large main engine structures.

a. Point out TWO areas of apparent weakness. [4 Marks]
b. State how the weaknesses commonly manifest themselves. [4 Marks]
c. Give a reason for the weaknesses in the area identified. [4 Marks]
d. Suggest how resultant faults may be avoided or corrected. [4 Marks]

7
l/a. Explain how cylinder wear rate may be kept within desired limits and indicate the
instructions to be issued to ensure that engine room staff are aware as to how this can
be achieved. [8 Marks]
b. Inspection of an engine indicates unexpected increase in cylinder liner wear rate, state
with reasons the possible causes if. ;
i) the problem is confined to a single cylinder. [4 Marks]

ii) the problem is common to all cylinders. [4 Marks]
. -t

N gad VF
a. Explain why tightening of main engine tie bolts to within prescribed limits is

important. i [8 Marks]
b. Describe how tightening is carried out. [6 Marks]
State one occasion when tightening might required other than at routing checks for
known slackness. [2 Marks]

9. Rapid increase in total dissolved solids of boiler is observed. Explain
a. Your action to identify the cause of such increase. [6 Marks]
b. Steps to bring down the TDS and operate boiler safely in an emergency.  [5 Marks]
c. Permanent corrective action taken to bring the boiler to normal condition. [5 Marks]
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i 202 into the machinery
4. Accidents have occurred duc to premature or accidental release of CO21i

spaces.
o, g i espect to
(a) State the safety procedure that the Chief Engineer Officer should adopt wl“:llrlfq)
maintenance being carricd out on the system by contractors. ) (: ik ' x08 .
(b) State the procedure prior o the safe release of CO2 into the machinery space in the even
of fire. (4 Marks)
(¢) Describe the factors that should be considered prior to re-entry of the machinery spaces
afler the release of CO2 gas. (3 Marks)

5. With reference to a ram type steering gear. explain how it may be determined that defective
steering may be due to EACH of the (ollowing, stating the actions that should be taken to
maintain steering capability:

(a) A twisted rudder stock; (5 Marks)
(b) Worn pump internals; (3 Marks)
(c) Air in the system. (2 Marks)
6. With reference to pneumatically operated control valves:
(a) State the reason for fitting valve positioners; (4 Marks)
(b) With the aid of a sketch, explain valve hysteresis and how it affects the process;
(4 Marks)
(c) Describe how the design and routine maintenance can limit hysteresis. (2 Marks)
7. a) Explain how power is transmitted through main propulsion shafting. (3 Marks)

b) State THREE operational factors that may induce high stress in shaft coupling bolts.

(3 Marks)
c) Sketch a hydraulic type of shalt coupling bolt. (4 Marks)
8. With reference to automatic control:
(a) Sketch a pneumatic proportional plus integral controller; (6 Marks)
(b) Explain the term integral saturation; (2 Marks)
(c) Exptain the action to be taken by the operator in the event of integral saturation
occurring. (2 Marks)
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EXAMINATOIN FOR CERTIFICATE OF COMPETENCY-
CHIEF ENGINEER UNLIMITED — JANUARY 2013

ENGINEERING KNOWLEDGE — I (GENERA

TIME ALLOWED - THREE HOURS

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

SECTION A-Answer any SIX questions.

@ As Chief Engineer serving on the vessel, submit an overview in the form of written report

of the current states of the vessel regarding Ships Energy Efficiency Management Plan
which recently came in to force. The report should be priorities the factors that pertain to

the vessel and outline possible suggestions to improvement. [10 Marks]
a. Describe the oil separator equipment, which may be installed in a vessel to comply

with the MARPOL ANNEX 1. [5 Marks]
Discuss generally a Chief Engineer's duties rcgardjﬁwi_on and the
instructions, which should be given to the engine department staff. [5 Marks]

3. With reference to carriage and pumping of 1i ueﬁerdiggls\ca‘r;ﬁ

a.
b.

C.

Sketch a section through the pump labeling the component parts. [4 Marks]
State how overheating of the bearings is prevented. [2 Marks]
Explain why submerge hydraulically driven pumps may not always be suitable.

[2 Marks]
Why at the end of cargo discharge, about two percent of liquid cargo is left in the
tank. # : [2 Marks]

e




image78.jpg
4.

&

6.

Y

With reference to an oil lubricated stern tube,
a. Sketch and describe a system suitable for a ship with large change in draught.
[6 Marks]
b. Describe emergency methods of stopping or reducing an oil leak from the outboard seal during
a sea voyage. [4 Marks]

a. State with reasons, FIVE desirable thermodynamic properties of a refrigerant.
FivE desir

[4 Marks]
b. Sketch and describe diagrammatic arrangement of a fully automatic direct expansion
domestic reﬁ'igeraﬁgnm a number of cool rooms. [6 Marks]
With reference to chemical tankers, =
a. Explain how to perform following cargo tank gas freeing methods.
V1) Displacement method. [2 Marks]
ii) Dilution method. [2 Marks]
b. Sketch and describe an inert gas system suitable for the above tanker other than the
combustion gas system. [6 Marks]

The vessel upon which you are serving as chief engineer pass through a heavy storm and

subsequently the steering gear abnormally Eluggish,

a. Describe the inspections you'would carry out in order to find cause of malfunction.
{5 Marks]

b. State the corrective actions that may carried out at sea. [3 Marks]

c. Explain the tests that should be carried out prior to returning the gear to service.  [2 Marks]

g

(4. Describe with a suitable sketch, an apparatus where by Mal can be

amplified to operate control device. [5 Marks]
b. Sketch and describe a suitable device to convert an air signal to an electrical signal.
[5 Marks]

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

9.

Explain what is mean by and the significance of the following terms.

a. Armature reaction. [2 Marks]
b. Silicon Control Rectifier. [2 Marks]
c. Voltage stabilization. [2 Marks]
d. Grid bias voltage. [2 Marks]
e. Harmonic filters. [2 Marks]
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a. State the necessary precautions when testing for live voltage using multi testers.”

[3 Marks]

b. Recently delivered new multi tester is rejected to use by the ships electrician, saying

it is syb—;@@d. As a Chief Engineer write a letter to the technical superintendent
explaining why you are agreed with the electrician and what kind of multi tester you

require onboard. > [7 Marks]
ure SEp0
1
a. Suggest reasons why protection equipment is essential in an electrical distribution
system. [2 Marks]
b. Draw the protective discrimination scheme and explain how it is achieved. [3 Marks]
c. Explain THREE methods of over current protection for electrical circuits.  [5 Marks]

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

@ . With reference to the underwater surface of the hull

@

14.

a.
b.

Describe a hull plate roughness analyzer system. [4 Marks]
State the significance of the roughness profile and compare the typical roughness
values for a new ship and a ship eight years old. [3 Marks]

Describe a procedure for the repair of pai aint damaged areas on a vessel's hull. [3 Marks]

Describe the different types of keel construction in general use. [6 Marks]
Explain the advantages having duct keel. [4 Marks]

Explain why the fitting of keyless propellers is becoming increasingly common in the
higher propulsion power ranges. [3 Marks]
Sketch and describe the method of mounting the propeller using a separate sleeve in-

conjunction with the boss. [7 Marks]
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MINISTRY OF PORTS & HIGHWAYS
DIRECTOR GENERAL’S OFFICE OF MERCHANT SHIPPING - SRI LANKA

EXAMINATOIN FOR CERTIFICATE OF COMPETENCY-
= A P N TURCERIIMICALE OF COMPETENCY-
CHIEF ENGINEER UNLIMITED — JANUARY 2013

ENGINEERING KNOWLEDGE - II (MOTOR)

TIME ALLOWED - THREE HOURS

Answer any SIX questions .

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

@ The Chief Engineer of a ship, currently on a five year time charter has been informed by
the owners, that the charterer’s intention to operate the ship in Super Economical Speed.
As Chief Engineer write a report to the company how you are 'goipg_tgycgmply “with the
above requirement with respect to the main pw. :

Report should contain W justments to be done, operational requirements, additional
spare parts required and additional maintenance needed. {16 Marks]

@ With reference to safety valves of an exhaust gas boiler.
a. State the formality necessary when the Chief Engineer sets the safety valves at sea.

[4 Marks]

b. Explain why YOU would not carry out an accumulation pressure test on an e; st
gas boiler or any boiler. S [3 Marks]

¢. Describe the method of setting the safety valves at sea. [7 Marks]
d. State the limit in terms of percentage above maximum design working pressure, for
setting safety vaive, : 7 [2Marks]

3. Comment of the validity of EACH of the following statement.
a. Piston crown thickness is governed solely by mechanical stress consideration.
S ~ [4Marks]
b. Rotating pistons are an added complication producing no real benefit. [4 Marks]
¢ Cylinder lubrication in terms of quality and quantity can influence wear.  [4 Marks]

d. Hard rings and hard liners give the best combination of minimum wear. [4 Marks]
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O With reference to ME engines write short notes on the followings.

a. FIVA valve. [4 Marks]
b. CoCoS-EDS. [4 Marks]
c. 'ECU, e [4 Marks]
d. PML [4 Marks]

Modern day Wartsila slow speed engines operates on the common fuel rail concept.

a. Describe with the aid of a sketch a common rail fuel system. [4 Marks]

b. Explain how the fuel pumps are operated and the common rail pressure is controlled
for the common rail system described above. [6 Marks]

c. Explain how the fuel injection timing and quantity is regulated. [6 Marks]

What you infer if the following sounds occur close to a main engine crankcase and suggest
some steps you would initiate analyse the cause of the noise.

a. Intermittent low intensity hitting noise from a particular unit. [6 Marks]
b. Constant low intensity hitting noise from unit next to thrust block. [5 Marks]
c. Sharp impinging noise regularly emitting from unit. [S Marks]

With reference to main engine starting and reversing,
a. Describe the funchoMc valve stating how it is controlled. ~ [6 Marks]
b. State what provisions is made to start the engine in the event of automatic valve

failure, outlining the safety considerations. [4 Marks]
e, Explam with examples the purpose of EACH of the following.

i) interlocks.— - [3 Marks]
ii) blocking devices. — [3 Marks]

With reference to turbochargers,
a. Write a turbocharger performance evaluation synopsis report. [6 Marks]
b. Explain the possible causes of vibration occurring in a turbocharger. [S Marks]
c. Explain how the transmission of engine and ship vibration to the turbocharger rot\or_lis
Blzfsgt‘t‘:_d. [S Marks]

a. For a large slow speed direct reversing engine, describe in detail the profile of a cam
suitable for fuel pump operation in either the ahead or astern mode. [5 Marks]
b. With respect to cam material describe the heat treatment employed during
manufacture. [3 Marks]
c. Explain how the position of the cam relative to the crankshaft is altered when
changing from ahead to astern run. [4 Marks]
d. State how the position of the cam would be correctly set if it were replaced.[4 Marks]
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PART B

9. Describe, with the aid of a diagram, a shalt generator that uses a frequency converter. -
(10 Marks)

10. With reference to main cireuit breakers on a switchboard: . s fhiat
() sketch a main circuit breaker when in test position, explaining the function tests

(b) can be carried out; (5 Marks)

(c) list the routine maintenance for the main circuit hrcaker.?; 3 M“('I'kS)wh'n

(d) state why it is bad practice to open circuit breakers whilst under load and un cr. :
conditions it would be carried out. (2 Marks)

Al State the main electrical items covered in a Classification Society periodical survey.
G (10 Marks)

PART C

_"12. With reference to structural fire protection in passenger ship accommodation spaces:
(a) Define the meaning of Class A bulkheads, stating the requirements; (3 Marks)
(b) Discuss the design of ventilation systems to prevent the spread of smoke and fire;
" ' (5 Marks)
(c) Explain how the integrity of the bulkhead is retained with respect to ventilation
trunkings, where A Class bulkheads have to be penetrated. (2 Marks)

13. (a) With reference to the overhaul of a Sh}.‘p side valve in dry dock explain, as Chief

Engineer Officer, what information should be given to the docking company/Yard prior
to work commencing. (5 Marks)

(b) Describe how the valves would be overhauled stating the precaulions to be taken before
returning the ship to service. (5 Marks)

14. Ex'plz.ﬁn, with the aid of a mid-ship half sectional sketch of a container ship, how strength is _
built into this type of vessel whilst still allowing access to the cargo holds. (10 Marks)
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