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Assignment 1 notes


It is important that everyone aboard ship knows the location and function of all safety and emergency equipment.  This assignment is aimed at making you aware of this importance. Discuss how and when the equipment is used.

For engineer officers the engine-room arrangements have special significance because this is the area of the ship in which there will be direct involvement and responsibility for maintenance and operational activities.  In emergency situations, it is very important to be familiar with all systems which and equipment which might be required.  Speed of action is essential.  A pump (or pumps which can supply water for fire-fighting is located in a relatively safe and convenient position outside the machinery space for use in emergency situations when the pumps normally used for fire-fighting are inaccessible or out of action.  You should be fully aware of the location of these pumps and the procedures for bringing them into action.

Fixed fire-fighting installations which use inert gases are dangerous if crew members are present in the spaces being protected.  It is essential that all procedures regarding such systems are known and understood by all crew members who might be involved.

Many deaths have occurred due to the accidental discharge of gases into enclosed spaces when crew members or shore personnel have been present.  Therefore it is important to understand such systems thoroughly, how they operate, and what safety precautions have to be applied.

It is important that the engineer officer in charge of the watch knows and understands all aspects of the electrical installations, particularly the emergency, protection, alarm and isolation arrangements, even when electrical officers are part of the engine-room staff.

It is important that all safety and emergency equipment is in proper working order and ready for use at all times.  This is particularly so for lifeboats and other life-saving equipment.  It is vital that when an emergency arises there is an organisation prepared and ready to go into action to deal with the matter.  Each crew member involved in such an organisation must thoroughly understand his function and duty.  Two important situations which all ship’s staff must be prepared for are fire-fighting and abandoning ship.  This assignment aims to ensure adequate practice and drill, should these situations ever arise.








Assignment 1
	
Topic
 nr
	
Task
	
Date
	Ship ref nr
	Certification
	
Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
1
	Fire and emergency equipment:
	
	
	
	
	

	
1.1
	Locates all safety and emergency equipment aboard the ship, including but not limited to:
· fire extinguishers, portable and fixed
· fire hoses and nozzles
· firemen’s outfits
· breathing apparatus
· remote machinery stops
· remotely operated valves
· ventilation closures
· first aid kits
· pyrotechnics
· lifeboat radios
· EPIRBS
· SARTS
	
	
	
	
	

	
1.2
	Compiles a list indicating position of each item in 1.1
	
	
	
	
	

	
1.3
	Compiles a separate list for the engine-room (include watertight doors and escape routes)
	
	
	
	
	

	
1.4
	Starts up emergency fire pump, checks performance in various parts of the ship and shuts down system, placing it in a state of readiness
	
	
	
	
	

	
1.5
	Describes the operation of the fixed fire-extinguishing system
	
	
	
	
	

	
1.6
	Identifies the inert-gas warning signal
	
	
	
	
	

	
1.7
	Makes a line diagram, using the correct symbols, of the emergency electrical system, showing the circuits served and the safety devices
	
	
	
	
	

	
1.8
	Starts up the emergency generator
	
	
	
	
	

	
1.9
	Checks automatic start-up of the emergency generator
	
	
	
	
	

	
1.10
	Checks and tests the engine of a motor lifeboat
	
	
	
	
	

	
1.11
	Describes special operational characteristics of 1.10
	
	
	
	
	



Assignment 1 (cont’d)
	
Topic
 nr
	
Task
	
Date
	Ship ref nr
	Certification
	
Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
1.15
	Takes part in abandon ship drills
	
	
	
	
	

	
1.12
	Takes part in fire-fighting drills
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Assignment 2 notes


It is vitally important that you, as an engineer officer, know the layout of all pipelines in the ship.  This is particularly so for the machinery spaces, which are your main areas of activity.  You should also be aware that the “as-fitted” system may differ considerably from the pipeline drawings and diagrams carried on the ship

It is equally important to know what fluid a pipeline is carrying, and the transport conditions of pressure and temperature.  For this reason pipelines should be clearly and permanently marked to indicate the kind of fluid in the pipe, its direction of flow, its pressure/temperature, and the danger or hazards associated with it.  Ideally the markings should be in permanent bright colours, with prominently displayed charts showing the colour identification system used.

You should not dismantle any pipe, for any reason, without first ensuring it is safe to do so.  While dismantled, you must apply effective and secure means to ensure that the fluid is not admitted to the opened-up section.  An entry must be made in the machinery space log-book when any system is isolated.

When admitting fluid to an empty pipeline, you must do it in a careful and controlled manner.  This is of particular importance for steam systems, where “warming through” and drainage of water (condensate) must be carried out to avoid serious damage through effects such as “water hammer”.

When tracing out the pipelines, note the arrangements used for their support and the methods used to allow for expansion.

You must know the position and function of the valves and other components such as filters, pressure-relief arrangements, etc, in the various pipeline systems.

Of particular importance are the arrangements for control in emergency situations, with the control positions being located at some point remote from the position of the valve or unit.  It is vital to maintain these systems in good order.

When tracing out the fuel oil systems, note all of the arrangements incorporated to prevent pollution.

The bilge pumping system pumps accumulated water overboard; when it is in use, steps must be taken to ensure no pollution occurs.  In emergency situations, additional pumps can usually be used, very often of much larger capacity than the normal bilge pump.  When tracing out the system, make sure you understand the arrangements and the location of the control valves.

Note:  When pollution-prevention equipment is used, and entry must be made in the Oil Record Book

Assignment 2
	
Topic
 nr
	
Task
	
Date
	Ship ref nr
	Certification
	
Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
2
	
Pumps & systems:
	
	
	
	
	

	
2.1
	Searches out and makes line diagrams of the following pipe systems:
	
	
	
	
	

	
	
.1   bilge
	
	
	
	
	

	
	
.2   ballast
	
	
	
	
	

	
	
.3   fire main
	
	
	
	
	

	
	
.4   fresh water
	
	
	
	
	

	
	
.5   main steam
	
	
	
	
	

	
	
.6   auxiliary steam
	
	
	
	
	

	
	
.7   fuel transfer
	
	
	
	
	

	
	.8   fuel settling tank to fuel          valve/burner
	
	
	
	
	

	
	
.9   lubricating oil
	
	
	
	
	

	
	
.10  sewage
	
	
	
	
	

	
	
.11  compressed air
	
	
	
	
	

	
	
.12  hydraulic power
	
	
	
	
	

	
	Uses the correct symbols to show on the diagrams:
· valves, indicating their function
· relief valves
· drain valves
· air cocks
· filter units, stating period between cleaning
· centrifuges
· remote or emergency controls
· overflow arrangements for fuel transfer
· emergency bilge pumping arrangements
· sounding arrangements and vent pipes
· type of pump employed
· type of motor used
· type of motor starter used

	
	
	
	
	



NOTE:  Trainees must not enter any enclosed spaces at any time without permission from the appropriate senior officer



Assignment 3 notes


This assignment ensures that you know the position and purpose of every enclosed space within the machinery spaces.

Cofferdams are void spaces separating tanks, etc, so that any leakages can be located and repaired and also to prevent contamination of the contents of one tank by leakage from another.  It is important, therefore, to check cofferdam spaces regularly for any sign of leakage by means of sounding or inspection.  Remember that thorough ventilation is necessary and permission from the Chief Engineer is essential before entering any enclosed space.

Reference to the diagrams compiled in assignment 2 will be required for the location of sounding, filling and pumping-out arrangements.  It is important to give full attention at all times to the need for the prevention of pollution































Assignment 3
	
Topic
nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
3
	Engine-room tanks and enclosed spaces:
	
	
	
	
	

	
3.1
	lists all tanks and cofferdams in the machinery spaces
	
	
	
	
	

	
3.2
	describes the sounding, pumping and ventilating arrangements
	
	
	
	
	

	
3.3
	describes the filling and overflow provision, as appropriate
	
	
	
	
	

	
3.4
	notes the location of all quick-closing valves
	
	
	
	
	

	
3.5
	notes the location of all remote controls
	
	
	
	
	

	
3.6
	Describes the potential dangers of entering enclosed spaces
	
	
	
	
	

	

































	
	
	
	
	
	



Assignment 4 notes


Make use of the sketches produced for assignment 2.  Investigate what will happen if a bilge suction valve is left open so that air is drawn into the system.  Can the pump be “primed’ using seawater?  If so, what prevents seawater entering the bilge spaces?  What prevents solid materials being drawn into the bilge system?  Investigate and discuss these aspects.

If there is an “oily bilge”, what are the arrangements for disposing of liquids in it? Doe it involve the Oil Record Book?

Discuss with senior staff the disposal of bilge water when the vessel is in harbour.

Ensure that you are fully conversant with the emergency systems for clearing bilge spaces, in addition to the normal routine system.































Assignment 4
	
Topic
 nr
	
Task
	
Date
	Ship ref nr
	Certification
	
Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
4
	Bilge and tank pumping
	
	
	
	
	

	
4.1
	Pumps out all bilges in the vessel, ensuring that all anti-pollution regulations and requirements are observed
	
	
	
	
	

	
4.2
	Demonstrates the emergency provisions
	
	
	
	
	

	
4.3
	
Uses cross-connections
	
	
	
	
	

	
4.4
	Fills and empties ballast tanks 
	
	
	
	
	

	
4.5
	Transfers ballast water between tanks
	
	
	
	
	

	
4.6
	Fills and empties cargo tanks
	
	
	
	
	

	
4.7
	Uses an oily water separator and monitors its discharge.
Completes Oil Record Book
	
	
	
	
	

	





























	
	
	
	
	
	






Assignment 5


Discuss with senior engineers why service tanks are fitted and their use.  What tests are necessary before putting service tanks on line?  How is water removed from the fuel?  What safeguards are necessary in the process?  How is the quantity of fuel in the tanks measured?  What arrangements are used in filling a tank to ensure that an overflow is contained within the fuel system?  Discuss with senior staff the arrangements for recording all receipt, transfer and disposal of fuel.

Centrifugal action can impose a force many thousands of times greater than that of gravity.  Centrifuges, therefore, make it possible to treat large volumes of fuel very quickly in comparison to static methods.

Centrifuges can operate as:
· a separator to remove water and large solids
· a clarifier to remove fine solids only

Discuss with senior engineers the particular arrangement being used – can they be changed over?  If so, how?

When the centrifuge is used as a separator, a critical component of its construction is the “gravity disc” or “ring dam” – why is this?

It is important when using centrifuges to guard against pollution.  How are sludges and other residues disposed of?  What entry is made in the Oil Record Book?





















Assignment 5
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
5
	Transfer of fuel and lubricating oil
	
	
	
	
	

	
5.1
	Sketches out a line diagram of the bunkers and pipework
	
	
	
	
	

	
5.2
	Transfers fuel from bunkers to service tanks, observing all safety, ship-stability and anti-pollution requirements
	
	
	
	
	

	
5.3
	Drains water/sludge from settling tanks
	
	
	
	
	

	
5.4
	
Uses holding tanks
	
	
	
	
	

	
5.5
	Starts and operates centrifuges
	
	
	
	
	

	
5.6
	Observes all anti-pollution requirements
	
	
	
	
	

	
5.7
	Opens up centrifuges, cleans all parts and reassembles
	
	
	
	
	

	
5.8
	Sketches out line diagram of lubricating oil storage tanks and pipework
	
	
	
	
	

	
5.9
	Starts, operates, opens up and cleans lubricating oil centrifuge, observing all anti-pollution requirements
	
	
	
	
	

	
























	
	
	
	
	
	





Assignment 6


Bunkering is a potentially hazardous operation and continuous vigilance is required of all concerned in the activity to ensure that:
· hoses do not leak because of poor seals, or inadequate tightening of connections,
· hoses do not burst because of closed valves, or blanks in the pipe system,
· distribution of the fuel to the various tanks is properly carried out without overflow.

Before commencing the operation:
· make use of the pipeline diagrams from assignment 2 to ensure that you understand how the bunkering system is arranged,
· ensure that you know which tanks are to receive fuel and which valves will require operation,
· ensure that all precautions against the risk of fire and pollution have been taken,
· establish, and check, a reliable communication system between the engine-room, the bunkering point on deck, and the ship-to-shore control station.

Discuss the whole operation with senior staff and ensure that you know how the whole operation is to be carried out.  In particular, ensure that you know:
· how quantities of fuel are indicated and measured,
· the reason for taking samples, and how this is done,
· the procedure for entering the quantities in the Oil Record Book,
· how liquids in tanks affect ship stability,
· if an overflow should take place, what the arrangements are to contain it.

The testing of bunker fuel is mainly aimed at checking for water and sludge, as this will indicate possible problems when the fuel is burned in a boiler or engine cylinder.

Water can usually be discharged from the service tanks from which the fuel is delivered to the combustion system.  The service tank is filled from the bunker well in advance of when it will be needed and the water allowed to settle out under gravity.  If the fuel is to be centrifuged (diesel engine plant), any remaining water will be removed as it passes through the machine.

When the bunkers are received on board, quick checks can be made on the density and temperature, but more sophisticated tests, such as for flashpoint, viscosity etc, are not normally carried out aboard ship (though testkits allowing more and more sophisticated tests are now becoming available).





Assignment 6
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
6
	
Bunkering
	
	
	
	
	

	
6.1
	Loads bunkers, observing all precautions and requirements relating to safety, spillage and pollution prevention
	
	
	
	
	

	
6.2
	Obtains samples and carries out checks on bunker fuel for water and sludge
	
	
	
	
	

	










































	
	
	
	
	
	



Assignment 7 notes


Discuss with senior staff the procedures involved in preparing an alternator or generator for service.  Important factors to keep in mind and discuss as necessary are:

Driving engine
.1   procedures to prepare engine, ie check lubricating oil, fuel supply, cooling water (diesel engines), warm through (steam engines), turn engine over etc;
.2   run up engine to normal speed;
.3   check governor speed control.

DC generator
.1   use field regulator to obtain correct voltage;
.2   close main switch for incoming machine;
.3  use field regulator to control loading on machines;
.4   balance load on machines, or change machines over.

AC alternator
.1   use field regulator to control voltage;	)	Voltage, frequency
.2   check incoming machine frequency;	)	and synchronisation
.3   check synchronisation;			)	must be correct
.4   close main switch;
.5   balance loads, or change over machines.

Investigate and discuss with senior staff the safety services incorporated into the main switchgear and establish the conditions under which these operate.




















Assignment 7
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
7
	Operation of electrical power generators
	
	
	
	
	

	
7.1
	
Prepares for starting
	
	
	
	
	

	
7.2
	Starts up, runs up to speed,  uses paralleling procedures and puts on load
	
	
	
	
	

	
7.3
	Adjusts the load share of machines running in parallel
	
	
	
	
	

	
7.4
	Checks that all controls are functioning properly
	
	
	
	
	

	
7.5
	Removes the load from a machine running in parallel
	
	
	
	
	

	
7.6
	
Stops and shuts down a set
	
	
	
	
	

	


































	
	
	
	
	
	



Assignments 8, 9, 10 & 11


The objective of these assignments is the acquisition of knowledge in the techniques and procedures for the operation and maintenance of diesel engines.  For this, there will need to be close co-operation and working with experienced senior staff.

An important contribution will be operational manuals and engineering data, such as drawings and maintenance schedules.  These are normally supplied to the ship by the ship-builder and the engine & machinery manufacturers.

A personal file of engineering data should be compiled for future reference.

Most of the testing of water used in engineering systems is to reduce corrosion.  This is usually achieved by keeping the water slightly alkaline, and should be covered in more detail during your college studies.  There may also be a need to know the quantity of other materials in the water.  The full range of tests and chemical conditioning should be discussed with senior engineering staff.

In slow-speed reciprocating engines, it is possible to measure the power developed by means of cylinder pressure/volume diagrams (“indicator diagrams”).  These can be used to balance the power output of each cylinder.  Why do you think this is necessary?  After suitable deduction to allow for the power used in overcoming engine friction, an estimate of the power supplied to the shaft can be obtained.

In medium or high-speed engines it may be possible to fit peak-pressure indicators to each cylinder head.  These peak pressures can also be used to balance the power outputs of the individual cylinders.  Alternatively these peak pressures may be monitored electronically.

The torque supplied by the engine will tend to twist the propeller shaft within the elastic range.  The shaft will possess known physical properties ie the amount of torque required to twist the material through unit angle.  A torsionmeter measures the twist of the shaft over a certain length, and by applying known constants the output shaft power can be obtained.












Assignment 8
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
8
	Maintenance of 
diesel generator engines
	
	
	
	
	

	
8.1
	Sketches the cooling water circuits:
	
	
	
	
	

	
	
.1   fresh water
	
	
	
	
	

	
	
.2   sea water
	
	
	
	
	

	
8.2
	Sketches the lubricating oil system
	
	
	
	
	

	
8.3
	Carries out routine maintenance and inspection, checking and adjusting clearances where appropriate, on:
	
	
	
	
	

	
	
.1   fuel valves
	
	
	
	
	

	
	
.2   fuel pumps
	
	
	
	
	

	
	
.3   governor
	
	
	
	
	

	
	
.4   pistons
	
	
	
	
	

	
	
.5   bottom end bearings
	
	
	
	
	

	
	
.6   main bearings
	
	
	
	
	

	
	
.7   crankshafts
	
	
	
	
	

	
	
.8   cylinder heads
	
	
	
	
	

	
	
.9   turbocharger
	
	
	
	
	

	
	
.10   holding-down bolts
	
	
	
	
	

	
	
.11   chocks
	
	
	
	
	

	
	.12   checks the condition of insulation on exhaust pipes and of sheathing on high-pressure fuel pipes
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Assignment 9
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
9
	Main engine systems and arrangements
	
	
	
	
	

	
9.1
	Draws a crank angle timing diagram
	
	
	
	
	

	
9.2
	Sketches a single-line cross-section through the engine, showing the principal components
	
	
	
	
	

	
9.3
	Makes a diagrammatic sketch, labelling blocks for the various components, of the following systems: 
	
	
	
	
	

	
	
.1   starting air
	
	
	
	
	

	
	
.2   fuel supply
	
	
	
	
	

	
	
.3   engine lubrication
	
	
	
	
	

	
	
.4   turbocharger lubrication
	
	
	
	
	

	
	
.5   piston cooling
	
	
	
	
	

	
	
.6   jacket cooling
	
	
	
	
	

	
	
.7   sea water circulation
	
	
	
	
	

	
	
.8   air supply
	
	
	
	
	

	
	
.9   exhaust
	
	
	
	
	

	
	.10   power transmission,  from engine to propeller
	
	
	
	
	

	
	
.11   manoeuvring
	
	
	
	
	

	
	
.12   monitoring and alarm
	
	
	
	
	

	













	
	
	
	
	
	




Assignment 10
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
10
	Operation of main engines
	
	
	
	
	

	
10.1
	Prepares main and ancillary machinery for a sea passage
	
	
	
	
	

	
10.2
	
Checks the operation of:
	
	
	
	
	

	
	
.1   governors
	
	
	
	
	

	
	
.2   condition monitors
	
	
	
	
	

	
	
.3   alarms
	
	
	
	
	

	
	
.4   crankcase relief valves
	
	
	
	
	

	
	.5   crankcase oil mist detectors
	
	
	
	
	

	
10.3
	Ensures that all gear, tools, spares etc are properly stowed and secured
	
	
	
	
	

	
10.4
	Communicates with the officer in charge of the navigational watch as appropriate regarding the availability of power and expected demands on machinery 
	
	
	
	
	

	
10.5
	Responds to instructions from the bridge and operates the main engine controls during periods of manoeuvring
	
	
	
	
	

	
10.6
	Changes local/manual control of machinery and systems to remote/automatic control and vice versa
	
	
	
	
	

	
10.7
	Adjusts machinery and controls for continued steady running
	
	
	
	
	

	
10.8
	Records pressures, temperatures and fluid flows for normal running
	
	
	
	
	

	
10.9





	Adjusts and/or reports abnormal conditions, making a record of same
	
	
	
	
	





Assignment 10 (cont’d)
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
10.10
	Describes actions to be taken in the event of alarms for:
	
	
	
	
	

	
	
.1   pressure/temperatures
	
	
	
	
	

	
	
.2   fluid flow or level
	
	
	
	
	

	
	
.3   oil mist detector
	
	
	
	
	

	
10.11
	Takes power indicator diagrams
	
	
	
	
	

	
10.12
	Estimates indicated power from 10.10
	
	
	
	
	

	
10.13
	Takes out-of-phase indicator diagrams
	
	
	
	
	

	
10.14
	
Reports on 10.12
	
	
	
	
	

	
10.15
	
Obtains brake power
	
	
	
	
	

	
10.16
	Cleans gas and air sides of the turbocharger while running
	
	
	
	
	

	
10.17
	Ensures that scavenge drains are working correctly
	
	
	
	
	

	
10.18
	
Carries out routine tests on:
	
	
	
	
	

	
	
.1   engine cooling water
	
	
	
	
	

	
	
.2   lubricating oil
	
	
	
	
	

	
	
.3   fuel oil
	
	
	
	
	

	
10.19
	Shuts down main and ancillary machinery at end of voyage
	
	
	
	
	

	














	
	
	
	
	
	




Assignment 11
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
11
	Maintenance of main engines
	
	
	
	
	

	
11.1
	Uses turning gear, placing notices, making records and taking all safety precautions
	
	
	
	
	

	
11.2
	Carries out a crankcase inspection and makes a written report
	
	
	
	
	

	
11.3
	Takes readings of crankshaft deflections
	
	
	
	
	

	
11.4
	Changes, inspects, checks condition, wear and clearances, overhauls and tests:
	
	
	
	
	

	
	
.1   fuel valves
	
	
	
	
	

	
	
.2   air start valves
	
	
	
	
	

	
	
.3   relief valves
	
	
	
	
	

	
	
.4   exhaust valves
	
	
	
	
	

	
	
.5   fuel pumps
	
	
	
	
	

	
11.5
	Checks sheathing on high-pressure fuel pipes
	
	
	
	
	

	
11.6
	Changes and/or overhauls the following components, checking and adjusting clearances where appropriate:
	
	
	
	
	

	
	
.1   large-bore pistons
	
	
	
	
	

	
	
.2   trunk pistons
	
	
	
	
	

	
	
.3   cylinder heads
	
	
	
	
	

	
	
.4   turbochargers
	
	
	
	
	

	
	
.5   top end bearings
	
	
	
	
	

	
	
.6   bottom end bearings
	
	
	
	
	

	
	
.7   main bearings
	
	
	
	
	

	
	
.8   piston-rod scraper rings
	
	
	
	
	

	
	
.9   crosshead guides
	
	
	
	
	

	
	
.10   tie bolts
	
	
	
	
	


Assignment 11 (cont’d)
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
	.11   holding-down bolts and chocks
	
	
	
	
	

	
11.7
	Inspects scavenge trunk and exhaust spaces and reports on:
	
	
	
	
	

	
	
.1   cleanliness/deposits
	
	
	
	
	

	
	
.2   drains
	
	
	
	
	

	
	
.3   valves
	
	
	
	
	

	
11.8
	Notes the type of exhaust system
	
	
	
	
	

	
11.9
	Checks that exhaust pipes are properly insulated and protected
	
	
	
	
	

	
11.10
	Performs routine tests and checks of machinery alarm and monitoring system
	
	
	
	
	

	
11.11
	Commissions engine after overhaul
	
	
	
	
	

	































	
	
	
	
	
	



Assignments 12 & 13 notes

Before putting steam systems into service (pipeline or power unit), all spaces should be free of water (condensate) and brought up to normal operating temperature.  Therefore, drainage arrangements should be used and a small flow of steam admitted initially to ensure the spaces are free of water and the normal operating temperature is achieved.  The small initial flow of steam acts to drive any water out through the drainage points and also to transfer heat to the system.

When the temperature is correct and steam is issuing gently from the drains, the main control valve can be slowly opened fully and the drains closed.

Water is present in steam systems due to condensation, especially on cold surfaces.  Water is incompressible and behaves as a flexible solid.  Further steam entering the system can condense in the accumulated water and this forms cavities in which the pressure is very low (high vacuum).  The surrounding water will fill the cavity with a high-velocity impact, which can cause serious damage.  This high-velocity impact of the surrounding water into the cavity is called “water hammer”.

Pipelines will have a different configuration when raised to working temperature, due to expansion; therefore all the expansion arrangements should be checked to ensure they are functioning properly.

In all cases, admit steam slowly, after initially warming through and draining off the condensate.






















Assignment 12
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
12
	Auxiliary boiler arrangement
	
	
	
	
	

	
12.1
	Sketches, in diagrammatic form:
	
	
	
	
	

	
	
.1   the auxiliary boiler
	
	
	
	
	

	
	
2 the waste heat boiler
	
	
	
	
	

	










































	Showing on each, as appropriate:

· the air path
· the gas path
· the air heater
· the economiser
· water circulation
· the steam space
· the burner arrangement
· the boiler mountings
· any internal fittings
· the shell joints
· any stiffening of flat surfaces
· the tubes
	
	
	
	
	



Assignment 13
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
13
	Operation of auxiliary boilers
	
	
	
	
	

	
13.1
	Fills a boiler and raises steam, including:

· purging air from water space
· purging furnace before lighting
· checking alarms
	
	
	
	
	

	
13.2
	
Puts a boiler into service
	
	
	
	
	

	
13.3
	Performs routine checks on correct water level indication 
	
	
	
	
	

	
13.4
	Admits steam to a line or system, taking all precautions against thermal and pressure shock and the avoidance of “water hammer”
	
	
	
	
	

	
13.5
	Checks the security of steam pipes and provision for expansion
	
	
	
	
	

	
13.6
	Checks that steam traps and drains are functioning
	
	
	
	
	

	
13.7
	Closes down a steam line, observing procedure for draining
	
	
	
	
	

	
13.8
	Raises the temperature of fuel oil from cold to the correct level
	
	
	
	
	

	
13.9
	Ignites burners, taking the necessary precautions
	
	
	
	
	

	
13.10
	Performs routine checking and maintenance of burners
	
	
	
	
	

	
13.11










	Checks quality of combustion, noting:

· smoke from funnel
· clarity around flame
· flame shape, size and colour
· excess air, CO/CO2 reading
· carbon and unburnt fuel deposits
· burner discharge
	
	
	
	
	

	



	
	
	
	
	
	



Assignment 13 (cont’d)
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
13.12
	Applies feedwater treatment.
Performs routine tests on:
	
	
	
	
	

	
	
.1   boiler water
	
	
	
	
	

	
	
.2   feed water
	
	
	
	
	

	
13.13
	Adjusts feedwater treatment according to test findings and instruction from a senior officer

	
	
	
	
	

	
13.14
	Checks returns from heating coils and other possible sources of contaminated feed water
	
	
	
	
	

	
13.15
	Checks the correct functioning of all boiler condition indicators and alarms
	
	
	
	
	

	
13.16
	Checks the correct operation of the boiler water, water level and feedwater control system
	
	
	
	
	

	
13.17
	Carries out a soot-blowing procedure
	
	
	
	
	


	
13.18
	Demonstrates emergency boiler shut-down procedures.
	
	
	
	
	

	
13.19
	Performs routine shut-down of boiler
	
	
	
	
	

	

















	
	
	
	
	
	



Assignment 14 notes


Before any inspection of a boiler can be made, it must be shut down and taken out of service; cleaning or repairs may also be carried out. If there is more than one boiler, effective and positive measures must be taken to ensure that steam, feedwater or fuel oil cannot be admitted to the shut-down boiler...By effective and positive measures it is meant that valves must be locked in the closed position in such a way that unintentional opening of the valves is impossible.  Even better, dismantle pipes or insert blanks.

Discuss with senior staff the technique and procedure for internal and external examination and what you would be looking for.

During the examination you should be looking for and indications of:

· scale on heating surfaces, which would act to restrict heat transfer and therefore cause the metal temperature to increase
· evidence of corrosion on any surface or part
· wear and deterioration of the mountings (ie, cocks, valves, water-level gauges, safety valves etc)
· general condition and cleanliness of heat-transfer surfaces and other parts in the combustion-gas flow.

If the boiler is shut down for interim routine cleaning, it is possible that the safety-valve assembly would not be disturbed; however, during an annual refit the valves must be opened up for inspection.  When the boiler is re-commissioned, the valves will be reset, under supervision, to the correct lifting pressure and the compression rings adjusted if necessary.  Make sure when the boiler is out of service that the mechanism for lifting the safety valves by hand (“valve easing gear”) operates correctly and that parts requiring lubrication receive attention.

As stated in the assignment note, check that all passages in the water-level gauges are clear (possibly by blowing through with compressed air) and discuss with senior staff the procedures for checking and cross-checking the water level.












Assignment 14
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
14
	Maintenance of auxiliary boilers
	
	
	
	
	

	
14.1
	Takes a boiler out of service
	
	
	
	
	

	
14.2
	
Blows a boiler down
	
	
	
	
	

	
14.3
	
Opens up a boiler
	
	
	
	
	

	
14.4
	Examines a boiler, reporting on its condition
	
	
	
	
	

	
	
.1   internally
	
	
	
	
	

	
	
.2   externally
	
	
	
	
	

	
14.5
	Overhauls water gauge fittings and checks that passages, cocks and valves are clear
	
	
	
	
	

	
14.6
	
Opens up and inspects
	
	
	
	
	

	
	
.1   safety valves
	
	
	
	
	

	
	
.2   feed check valves
	
	
	
	
	

	
	
.3   steam valves
	
	
	
	
	

	
	
.4   water level alarms
	
	
	
	
	

	
	
.5   blowdown valve
	
	
	
	
	

	
	




















	
	
	
	
	



Assignment 15 notes


Some ships carry engineer officers who are entirely concerned with the distribution of electricity and the maintenance of electrical equipment.  Even in these cases it is important that the objectives in this and the following assignment are achieved.

When in charge of a watch, an engineer officer is responsible for all operations and activities which take place during the watch;  therefore it is essential that he has a clear understanding of the electrical distribution system.





































Assignment 15
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
15
	
Electrical distribution
	
	
	
	
	

	
15.1
	Sketches a diagrammatic arrangement of the electrical distribution system from generator to final use/outlets, indicating:

· circuit breakers
· trips
· transformers
· fuses
· supply voltages
· shore connections
· emergency switchboard connections
	
	
	
	
	

	
15.2
	Isolates and locks out electrical equipment, applying safety measures
	
	
	
	
	

	
15.3
	Demonstrates knowledge of trips and how to reset after:

· over current
· reverse power
· low frequency
	
	
	
	
	

	
15.4
	States priorities for restoring services after electrical shutdown or blackout.
	
	
	
	
	

	





















	
	
	
	
	
	




Assignment 16 notes


On some ships an engineer officer is given the responsibility for maintaining all electrical machinery and equipment;  therefore it is essential that a thorough training is obtained during the assignment in order to prepare for this possibility

It is unlikely that college facilities can match the scale and variety of actual ships’ systems; so full advantage should be taken of every opportunity which presents itself to gain as much experience as possible.  Trainees should learn all the pre-work safety procedures to be carried out before the start of maintenance work.




































Assignment 16
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
16
	Electrical and electronic maintenance
	
	
	
	
	

	
16.1
	Checks the operation of tripping mechanisms
	
	
	
	
	

	
16.2
	Carries out routine testing and maintenance on:
	
	
	
	
	

	
	
.1   circuit breakers
	
	
	
	
	

	
	
.2   trips
	
	
	
	
	

	
	
.3   motor starters
	
	
	
	
	

	
	
.4   motor speed controllers
	
	
	
	
	

	
	
.5   motors
	
	
	
	
	

	
	
.6   generators
	
	
	
	
	

	
	
.7   lights
	
	
	
	
	

	
	
.8   batteries
	
	
	
	
	

	
	
.9   alarm systems
	
	
	
	
	

	
16.3
	Shows how earth faults are detected, traced and corrected.
	
	
	
	
	

	
16.4
	Assists with routine checking and testing of electronic controls.
	
	
	
	
	

	


















	
	
	
	
	
	



Assignment 17 notes


The steering system is vital for the safe operation of a ship.  It must be properly maintained so that it provides full and effective steering at all times when the ship is under way.

There will be a control system, which is usually hydraulic but can be electrical, between the steering wheel on the bridge and the rudder-operating gear in the steering gear compartment at the stern.

With the vessel in port, checks, inspections and tests of the steering system are applied as part of the normal maintenance routine.  In hydraulic systems, leakage of fluid, presence of air in the system, correct quantity of fluid and alount of reserve fluid are aspects to check and, if necessary, remedy.

Before the vessel proceeds on a voyage, the steering system must be checked and tested to ensure reliable operation when manoeuvring and during the voyage.  This is carried out in conjunction with staff on the bridge, with the gear being moved from hard over to hard over and checks being made on the synchronisation of the position of the steering wheel and bridge indicators with that of the rudder.  The level and reserves of hydraulic fluid must also be checked, as must the communication system between bridge and steering compartment.

Discuss with senior staff the statutory requirements for speed of rudder movement, and for testing of steering gear before a voyage.

You should also ensure that you know the procedure for changing over to the emergency steering system, and practice this under supervision, so that in an emergency the change-over can be performed quickly and accurately.

















Assignment 17
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
17
	
Steering gears
	
	
	
	
	

	
17.1
	Sketches a diagrammatic arrangement of the system, using blocks to indicate the main components
	
	
	
	
	

	
17.2
	Prepares and tests the steering gear for sea passage
	
	
	
	
	

	
17.3
	Makes routine checks and tests on the system during the voyage
	
	
	
	
	

	
17.4
	Changes over to and operates on the emergency system
	
	
	
	
	

	
17.5
	Checks levels of hydraulic fluid and purges air from the system as appropriate
	
	
	
	
	

	
































	
	
	
	
	
	




Assignment 18 notes


In the past, serious accidents have occurred because of neglect of compressed air systems.  Apart from that, an adequate supply of compressed air is essential for the operation of a ship;  furthermore, pneumatic control systems, if fitted, depend on compressed air of high quality.  The purpose of this assignment is to enable trainees  to obtain sufficient knowledge to operate the system safely.

Trainees should investigate what means are available to prevent over-pressure in the air storage vessels and the air lines.  Find out what effect a fire in the engine-room would have on the pressure of stored air (and other stored gases).

Why is it important to remove moisture (water) from the compressed air?  How does this moisture get into the air? What extra filtration is required for control air, and why?


How many systems on the ship depend on compressed air for their efficient operation?



























Assignment 18
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
18
	
Compressed air
	
	
	
	
	

	
18.1
	Prepares compressors for running
	
	
	
	
	

	
18.2
	Starts and runs air compressors to recharge air storage tanks
	
	
	
	
	

	
18.3
	
Stops air compressors
	
	
	
	
	

	
18.4
	Identifies pressure-relief valves, bursting discs, drains and fusible plugs in the compressor, pipes and reservoir
	
	
	
	
	

	
18.5
	Lists the mountings on the air reservoir
	
	
	
	
	

	
18.6
	Changes over main and stand-by compressor when on automatic start and continuous-running mode
	
	
	
	
	

	
18.7
	Ensures that automatic drains are functioning correctly
	
	
	
	
	

	
18.8
	Checks that quality of instrument air is being maintained
	
	
	
	
	

	
18.9
	
Checks and makes good:
	
	
	
	
	

	
	
.1   air cleaners
	
	
	
	
	

	
	
.2   filters
	
	
	
	
	

	
	
.3   driers
	
	
	
	
	

	
18.10
	Carries out routine maintenance on the compressed air system
	
	
	
	
	

	












	
	
	
	
	
	



Assignment 19 notes


The design of refrigeration machinery and the development of refrigerants have reached a point where the plant should operate virtually trouble-free.

However, if a leak of refrigerant should occur, how would this be located and dealt with?

With rising sea temperature, would it be necessary to alter the amount of refrigerant in the system?

If air should get into the system, what effect would it have on the operation?  How could air be eliminated?  If the system has automatic controls fitted, how do ou know they are operating correctly?

Discuss with senior staff the statutory requirements regarding acceptable refrigerant gases, and the phasing out of ozone-depleting gases (CFCs, HCFCs etc).





























Assignment 19
	
Topic
 nr
	

Task
	Date
	
Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
19
	
Refrigeration
	
	
	
	
	

	
19.1
	Operates ship’s refrigeration plant:
	
	
	
	
	

	
	
.1   domestic
	
	
	
	
	

	
	
.2   cargo
	
	
	
	
	

	
19.2
	Ensures that start and stop procedures are correctly carried out
	
	
	
	
	

	
19.3
	Observes and notes normal operating temperatures and pressures
	
	
	
	
	

	
19.4
	Explains the effect of varying the temperature of circulating water
	
	
	
	
	

	
19.5
	Carries out refrigerant charging procedure
	
	
	
	
	

	
19.6
	
Makes up brine
	
	
	
	
	

	
19.7
	
Checks density of the brine
	
	
	
	
	

	
19.8
	Checks the correct functioning of air conditioning
	
	
	
	
	

	
19.9
	Checks the humidity control
	
	
	
	
	

	
19.10
	Carries out leak detection for refrigerant gases
	
	
	
	
	

	



















	
	
	
	
	
	



Assignment 20 notes


Aboard ship, the production of fresh water from sea water can be for two purposes:
· for use in machinery systems
· to supply drinking water.

Check the areas within which seawater must not be used to produce drinking water.

Many fresh-water production units operate at temperatures below those at which bacteria are killed.  In such cases, if the output is to be used for drinking, it must be sterilised before use.  How is this done?

Determine the effect of varying pressure and temperature on the quality of distillate and the output of the evaporator.

In all cases, there would be tests on the distillate to ensure a minimum level of salinity (ideally, zero);  if it is to be used for drinking, the water has to be chemically treated to ensure it is sterile and safe.  Discuss with senior staff testing and treatment levels for distillate to be used for potable water.

What are the requirements under MARPOL for disposing of sewage and garbage?

























Assignment 20
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
20
	
Domestic services
	
	
	
	
	

	
20.1
	Transfers domestic FW between tanks
	
	
	
	
	

	
20.2
	Operates the fresh water production equipment
	
	
	
	
	

	
20.3
	
Operates an evaporator
	
	
	
	
	

	
20.4
	
Operates a distiller
	
	
	
	
	

	
20.5
	Applies tests and conditioning for purity and potability
	
	
	
	
	

	
20.6
	Checks pressure tank safety devices
	
	
	
	
	

	
20.7
	Checks for correct functioning and adjusts, as found necessary:
	
	
	
	
	

	
	.1   the domestic FW system
	
	
	
	
	

	
	
.2  the sewage system
	
	
	
	
	

	
	
.3  the incinerator
	
	
	
	
	

	
	.4  waste shredder/compactor
	
	
	
	
	

	

























	
	
	
	
	
	



Assignment 21 notes


The care and maintenance of deck machinery is normally the responsibility of the engineering staff;  therefore it is important to understand the function and operation of such machinery.  The care and attention required by survival equipment is often the responsibility of the deck officer (apart from lifeboat engines, which remain an engineering responsibility) but it is essential that engineer officers also possess this knowledge.






































Assignment 21
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
21
	Deck machinery and survival equipment
	
	
	
	
	

	
21.1
	Carries out routine maintenance on:
	
	
	
	
	

	
	.1   survival craft and launching gear
	
	
	
	
	

	
	
.2   anchor windlass
	
	
	
	
	

	 
	
.3   cargo winches
	
	
	
	
	

	
	
.4   cargo cranes
	
	
	
	
	

	
	
.5   mooring winches
	
	
	
	
	

	
	
.6   capstans
	
	
	
	
	

	
	
.7   hatch covers
	
	
	
	
	

	

































	
	
	
	
	
	



Assignment 22 notes


A senior engineer will decide which unit can be opened up for inspection, and each stage of the assignment should be supervised.

Every effort should be made to ensure maximum safety and security during the assignment.







































Assignment 22
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
22
	Additional maintenance
	
	
	
	
	

	
22
	Opens up, as service conditions permit, additional auxiliary machinery
	
	
	
	
	

	
	.1   makes inspections and tests to determine wear and deterioration
	
	
	
	
	

	 
	.2   repairs or renews parts as required
	
	
	
	
	

	
	
.3   reassembles and tests
	
	
	
	
	

	





































	List machinery worked on:
	
	
	
	
	



Assignment 23 notes


A ship can be a dangerous place unless safe working practices are followed meticulously.  Not only are there the normal dangers of working around machinery in an enclosed space, but the space itself may be moving around quite unpredictably as the ship moves in a seaway; unsecured objects move around and can fall from heights; slippery areas of the deck can become lethal traps when the deck tilts; and there are numerous other hazards unfamiliar in a normal shoreside environment.

You are advised, where possible, to read and learn from such books as ‘Personal Survival on Ships’ and Personal Survival at Sea’ put out by the MNTB in Britain, ‘Accident prevention on board ship at sea and in port’ (1997 revision) from the ILO, and other similar ones that are available.

































Assignment 23
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
23
	Safe working practices
	
	
	
	
	

	
23.1
	Demonstrates an understanding of safe working practices and procedures applied to:
	
	
	
	
	

	
	.1  use of appropriate protective clothing and equipment
	
	
	
	
	

	 
	.2   entry into enclosed spaces
	
	
	
	
	

	
	
.3   working at heights
	
	
	
	
	

	
	.4   working beneath floor plates
	
	
	
	
	

	
	.5   working in refrigeration machinery spaces
	
	
	
	
	

	
	.6   working on electrical equipment
	
	
	
	
	

	
	
.7   welding and gas cutting
	
	
	
	
	

	
	.8   manually lifting heavy weights
	
	
	
	
	

	
	
.9   use of lifting gear
	
	
	
	
	

	
	.10   moving heavy machinery
	
	
	
	
	

	
	.11   general workplace cleanliness
	
	
	
	
	

	
	.12   disposal of oily waste materials
	
	
	
	
	

	
	.13   proper storage and securing of tools, spare parts and stores
	
	
	
	
	

	
23.2
	State special precautions to be observed for electrical maintenance in hazardous areas
	
	
	
	
	

	
23.3
	Demonstrate a knowledge of safe selection and use of electrical equipment for testing, and tools for maintenance, in hazardous areas
	
	
	
	
	

	




	
	
	
	
	
	




Assignment 24 notes


All modern ships operate a planned maintenance system, and it is important that you become familiar with it as quickly as possible.  You should discuss with senior staff how the system fits in with the requirements of the International Safety Management (ISM) Code.

For a planned maintenance system to work properly, it is vital that the ship has access to an adequate range of spare gear, though what is carried on board will depend on the area of operation and the trading pattern of the ship.  However, the location (both ashore and aboard) and quantities of each item should be known to the engineering staff.

There should be an official record of the complete outfit and a system of speedy replacement when a spare part is used.

On no account should parts which have been used be retained in the place normally occupied by a new part.  If a used component is to be retained, it should be placed in a special location and clearly marked “used component”, and recorded as such in the spare parts record.


























Assignment 24
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
24
	
Planned Maintenance
	
	
	
	
	

	
24.1
	State requirements for a planned maintenance system
	
	
	
	
	

	
24.2
	Input data to and retrieve data from a card-index based system
	
	
	
	
	

	
24.3
	Input data to and retrieve data from a PC-based system
	
	
	
	
	

	
24.4
	Participate in a survey of running machinery using condition-monitoring equipment
	
	
	
	
	

	
24.5
	Assist in interpretation of results of such a survey
	
	
	
	
	

	
24.6
	Checks the position, security, quantity and condition of all spare gear
	
	
	
	
	

	
24.7
	Checks the list against the official log of spare gear
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Assignments 25 & 26 notes


The training programme includes a period of watchkeeping both at sea and in port under the supervision of an experienced senior engineer officer.  The sea service requirements for the Marine Engineer Watchkeeper certificate include at least four months’ watchkeeping on the main propulsion machinery, which should be considerably in excess of the period required to show competency in the tasks making up these assignments.

The tasks making up assignment 26 cover the broad requirements, duties and procedures of the engineer officer in charge of the watch or the designated duty engineer in an unmanned engine-room.

Detailed guidance regarding watchkeeping and fitness for duty is provided in Regulation VIII of the amended annex to the 1978 STCW Convention (STCW95), and in Section A-VIII of the STCW Code.  Both these documents form part of the mandatory provisions of the Convention.  Further voluntary guidance is provided in Section B-VIII of the Code.  These documents have been reproduced in Appendix (x), page (yy) of this portfolio.  You should become familiar with this appendix.

It is important that the supervising engineer officer provides instruction and guidance which will lead to the highest standards of safety and efficiency.

A complete and accurate record of events and activities in the machinery space must be kept at all times.  This is particularly important when the ship is manoeuvring.  Should there be an accident, such as a collision or grounding, such a log of events, which includes engine orders from the bridge, could be important evidence.

The amount of watchkeeping experience required will depend to a large extent on the ability of trainees to reach a satisfactory level of competence in all the duties involved.  You should also bear in mind the minimum periods of watchkeeping required for eligibility, in due course, for examination for certificates of competency.  It should be possible to complete many of the tasks in this portfolio during your periods of watchkeeping duty, but at all times bearing in mind the importance of keeping a proper watch.

Because of the importance of proper watchkeeping, it is important that, to establish competency, the trainee be assessed twice – by different, competent, engineers - for each element of these two assignments.







Assignment 25
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
25
	Watchkeeping service requirements
	
	
	
	
	

	
25
	Carries out the duties of an assistant engineer officer on:
	
	
	
	
	

	


	
.1   seagoing watches
	

	
	
	
	

	
	
	

	
	
	
	

	
	
.2   port watches
	

	
	
	
	

	
	
	

	
	
	
	

	
































	
	
	
	
	
	



Each element of this assignment must be signed off twice, by different competent qualified engineer officers, preferably on different ships
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Assignment 26
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
26
	
Watchkeeping routine
	
	
	
	
	

	
26.1
	Follows the correct procedure for taking over the watch
	

	
	
	
	

	
	
	

	
	
	
	

	
26.2
	Follows the correct procedure for handing over the watch
	

	
	
	
	

	
	
	
	

	
	
	

	
26.3
	Carries out all routine watchkeeping duties, checking the correct functioning of all automatic control and monitoring systems
	
	
	
	
	

	
	
	
	
	
	
	

	
26.4
	Observes and notes performance and condition of machiners
	

	
	
	
	

	
	
	

	
	
	
	

	
26.5
	Makes adjustments as found necessary
	

	
	
	
	

	
	
	

	
	
	
	

	
26.6
	Writes up the engine room log-book and record books
	

	
	
	
	

	
	
	

	
	
	
	

	
26.7
	
Prepares for manoeuvring
	

	
	
	
	

	
	
	

	
	
	
	

	
26.8
	Records the complete engine movements in the log during periods of manoeuvring
	
	
	
	
	

	
	
	
	
	
	
	

	
26.9
	Communicates clearly and accurately with the officer in charge of the navigational watch
	
	
	
	
	

	
	
	
	
	
	
	

	
26.10
	Takes correct action during emergency drills
	

	
	
	
	

	
	
	

	
	
	
	



Each element of this assignment must be signed off twice, by different competent qualified engineer officers, preferably on different ships

Assignment 27 notes


It is desirable that deck and engineer officers have some knowledge of each other’s procedures, duties and responsibilities.

This assignment needs to be carried out with the co-operation and co-ordination of senior deck and engineer officers.







































Assignment 27
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
27
	
Navigating watches
	
	
	
	
	

	
27
	Witnesses bridge watchkeeping procedures:
	
	
	
	
	

	
	
.1   for at least two watches at sea
	

	
	
	
	

	
	
	

	
	
	
	

	
	.2   for one watch while manoeuvring, leaving port
	
	
	
	
	

	
	.3   for one watch while manoeuvring, entering port
	
	
	
	
	

	

































	
	
	
	
	
	



Sea watches should be performed preferably on two different ships or at least with two different competent qualified deck officers

Assignment 28 notes

Engineer officers should be fully conversant with the role the Classification Societies play in the survey process and the reasoning behind the requirements for Continuous Hull Survey (CHS) and Continuous Machinery Survey.  You should also know how to prepare an item of machinery for survey, what the surveyor will be looking for, and how the survey is recorded after completion.

Dry-docking also forms an important part of keeping a ship seaworthy and well maintained.  You should discuss with senior engineers what statutory requirements need to be covered, how work lists are prepared and how responsibilities are allocated between ship’s staff and shore contractors during the drydocking period.  You should also discuss stability requirements with the Chief Officer, such as the way the ship must be trimmed for docking and why changes which may affect the trim or stability should be avoided or at least carefully controlled while the ship is on the dock.  This includes adding, shifting or removing heavy weights for instance by filling or emptying tanks or transferring the contents from one tank to another.

It is also very important that before undocking the state of the vessel’s hull and fittings is carefully checked.  It is essential that all underwater fittings are properly overhauled and replaced, that grids over seawater inlets are refitted and that all locking devices are secured before flooding the dock.  A complete checklist should be made out, and all items checked off, before refloating is commenced.  Having to empty the dock again because of an overlooked item is a very expensive proposition.

You should also discuss with your senior engineers how the International Safety Management Code is integrated into the normal running of the ship, and be familiar with the ISM manuals on board each ship on which you sail.
























Assignment 28
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
	

	
28
	
Survey & Drydock
	
	
	
	
	

	
28.1
	State requirements for CMS and CHS
	
	
	
	
	

	
28.2
	Prepare for, and assist Class surveyor in, inspection of:
	
	
	
	
	

	
	
.1 Main engine unit
	
	
	
	
	

	
	
.2 Auxiliary engine
	
	
	
	
	

	
	
.3 Electric-driven pump
	
	
	
	
	

	
	
.4 Other machinery item
	
	
	
	
	

	
28.3
	Enter survey in ship’s records
	
	
	
	
	

	
28.4
	Assist in preparation of dry-dock worklist
	
	
	
	
	

	
28.5
	Demonstrate knowledge of stability and trim requirements prior to docking and undocking
	
	
	
	
	

	28.6
	Take, under supervision, tailshaft weardowns
	
	
	
	
	

	28/7
	Take, under supervision, rudder weardowns
	
	
	
	
	

	28.8
	Observe and assist where possible in taking hull plate thickness readings
	
	
	
	
	

	28.9
	Observe and assist where possible in:
	
	
	
	
	

	
	.1  Removal & overhaulof rudder
	
	
	
	
	

	
	.2  Removal & overhaul of propeller
	
	
	
	
	

	
	.3  Removal and overhaul of tailshaft
	
	
	
	
	

	
	.4  Removal and overhaul of ship-side valves and fittings
	
	
	
	
	

	
	.5  Removal of docking plugs
	
	
	
	
	

	
	.6  Checking and replacement of sacrificial anodes
	
	
	
	
	

	28.10
	List, & carry out under supervision, checks to be performed before vessel is undocked
	
	
	
	
	

	28.11
	Show awareness of the requirements of the ISM Code
	
	
	
	
	


Additional assignments


You may from time to time carry out tasks or assignments not listed in this portfolio.  These may, for instance, be concerned with specific duties on special types of ships (fast ferries, oil-, gas- or chemical-tankers and so on).  Take each opportunity to list the assignment or task on the following page (photocopy it and add more pages as necessary) and get it signed off when you feel you are competent.







































Additional Assignments
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
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Additional Assignments
	
Topic
 nr
	

Task
	
Date
	Ship ref nr
	Certification
	

Remarks

	
	
	
	
	Supervising Engineer
	Chief Engineer
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