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FUNCTION 3: CONTROLLING THE OPERATION OF THE SHIP AND CARE 

FOR PERSONS ON BARD AT THE MANAGEMENT LEVEL 

 

KNOWLEDGE, UNDERSTANDING AND 

PROFICIENCY 

TOTAL 

HOURS 

FOR 

EACH 

TOPIC 

TOTAL HOURS 

FOR EACH 

SUBJECT AREA 

OF REQUIRED 

PERFORMANCE 

COMPETENCE: 

3.1 CONTROL TRIM, STABILITY AND STRESS   

3.1.1 FUNDAMENTAL PRINCIPLES OF SHIP 

CONSTRUCTION, TRIM AND STABILITY   

1. Shipbuilding materials 3  

2. Welding  3  

3. Bulkheads 4  

4. Watertight and weathertight doors  3  

5. Corrosion and its prevention  4  

6. Surveys and dry-docking  6  

7. Stability 83 106 

3.1.2 EFFECTS ON TRIM AND STABILITY IN THE 

EVENT OF DAMAGE AND STABILITY   

1. Effects on trim and stability of a ship in the event of 

damage to and consequence flooding of a compartment 

and counter measures to be taken 9  

2. Theories affecting trim and stability  2 11 

3.1.3 KNOWLEDGE OF IMO RECOMMENDATIONS 

CONCERNING SHIP STABILITY    

1. Responsibilities under the relevant requirements of the 

International Convention and Codes  2 2 

3.1.4 EFFECT ON TRIM AND STABILITY IN THE EVENT 

OF DAMAGE AND STABILITY   

3.2 MONITOR AND CONTROL COMPLIANCE WITH 

LEGISLATIVE REQUIREMENTS AND MEASURES TO 

ENSURE SAFETY OF LIFE AT SEA AND THE 

PROTECTION OF THE MARINE ENVIRONMENT   

3.2.1 INTERNATIONAL MARINE LAW EMBODIED IN 

INTERNATIONAL AGREEMENTS AND CONVENTIONS    

1. Certificates and other documentation required to be 

carried on board ships by international conventions 1  

2. Responsibilities  under the relevant requirements of the 

International Convention on Load Line 1  

3. Responsibilities Under the relevant requirements of the 

International Convention for the Safety of  Life at sea 2  

4. Responsibility under the relevant requirements of the 

International Convention for the Prevention of 

Pollution from Ships 3  
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5. Maritime declarations of health and the requirements of 

the International Health regulations 3  

6. Responsibilities under the International maritime law 

embodied in international agreements and conventions 

that impact on the role of management level deck 

officers  35  

7. Responsibilities under international instruments 

affecting the safety of the ship, passengers, crew and 

cargo  4  

8. Methods and aids to prevent pollution of the marine 

environment by ships 2  

9. National legislation for implementing international 

agreements and conventions  1 52 

3.3 MAINTAIN SAFETY AND SECURITY OF THE SHIP’S 

CREW AND PASSENGERS AND THE OPERATIONAL 

CONDITION OF LIFE-SAVING, FIREFIGHTING AND 

OTHER SAFETY SYSTEMS   

3.3.1 Knowledge of life-saving appliances regulations 2 2 

3.3.2 ORGANIZATION OF FIRE AND ABANDON SHIP 

DRILLS  - - 

****See IMO Model course 2.03 and1.23 and STCW Code 

section A-V1/3 and A-V1/2   

3.3.3 MAINTENANCE OF OPERATIONAL CONDITION 

OF LIFE-SAVING AND FIRE-FIGHTING AND OTHER 

SAFETY SYSTEMS  - - 

****See IMO Model course 2.03 and1.23 and STCW Code 

section A-V1/3 and A-V1/2   

3.3.4 ACTIONS TO BE TAKEN TO PROTECT AND 

SAFEGUARD ALL PERSONS ON BOARD IN 

EMERGENCIES 4 4 

3.3.5 ACTIONS TO LIMIT DAMAGE AND SALVE THE 

SHIP FOLLOWING A FIRE, EXPLOSION, COLLISION OR 

GROUNDING  4 4 

3.4 DEVELOP EMERGENCY AND DAMAGE 

CONTROL PLANS AND HANDLE EMERGENCY 

SITUATIONS    

3.4.1 PREPARATION OF CONTINGENCY PLANS FOR 

RESPONSE TO EMERGENCIES  9 9 

3.4.2 SHIP CONSTRUCTION INCLUDING DAMAGE 

CONTROL 4 4 

3.4.3 METHOD AND AIDS FOR FIRE PREVENTION, 

DETECTION AND EXTINCTION  - - 

****See IMO Model Course 2.03 and STCW code section A-

V1/3   

3.4.4 FUNCTIONS AND USE OF LIFE SAVING 

APPLIANCES - - 
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****See IMO Model Course 1.23 and STCW code section A-

V1/2-1   

3.5 USE OF LEADERSHIP AND MANAGERIAL SKILLS   

3.5.1 SHIPBOARD PERSONNEL MANAGEMENT AND 

TRAINING   

1. Shipboard personnel management  10  

2. Training on board ships  6 16 

3.5.2 RELATED INTERNATIONAL MARITIME 

CONVENTIONS, RECOMMENDATION AND NATIONAL 

LEGISLATION   

   

1. Related international maritime conventions, 

recommendations and national legislation  4 4 

3.5.3 APPLICATION OF TASK AND WORKLOAS 

MANAGEMENT   

1. Task and workload management 8 8 

3.5.4 EFFECTIVE RESOURCE MANAGEMENT   

1. Application of effective resource management at a 

management level  10 10 

3.5.5 DECISION-MAKING TECHNIQUES    

1. Situation and risk assessment 2  

2. Identify and generate options  2  

3. Selecting course of action 2  

4. Evaluation of outcome effectiveness 1 7 

3.5.6 DEVELOPMENT, IMPLEMENTATION AND 

OVERSIGHT OF STANDARD OPERATING 

PROCEDURES 1 1 

3.6 ORGANIZE AND MANAGE THE PROVISION OF 

MEDICAL CARE ON BOARD   

3.6.1 MEDICAL PUBLICATIONS    

1. International Medical Guide for Ships  0.5  

2. International Code of  Signals (medical section) 0.5  

3. Medical First Aid Guide for Use in Accidents Involving 

Dangerous Goods 3 4 

TOTAL FOR FUNCTION 3: Controlling the Operation of 

the Ship and Care for Persons on Boar at the Management 

Level  244 hours 

 

Teaching staff and Administrations should note that the hours for lectures and exercises are 

suggestions only as regards sequence and length of time allocated to each objective. These 

factors may be adapted by lecturers to suit individual groups of trainees depending on their 

experience, ability, equipment and staff available for teaching.  
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3. Control Trim, Stability And Stress 

 

3.1.1. Fundamental Principles of Ship Construction, Trim and Stability 

Shipbuilding Materials  

The production of all steels used for shipbuilding purposes starts with the smelting of iron 

ore and the making of pig-iron. Normally the iron ore is smelted in a blast furnace, which 

is a large, slightly conical structure lined with a refractory material. To provide the heat 

for smelting, coke is used and limestone is also added. This makes the slag formed by the 

incombustible impurities in the iron ore fluid, so that it can be drawn off. Air necessary 

for combustion is blown in through a ring of holes near the bottom, and the coke, ore, and 

limestone are charged into the top of the furnace in rotation. Molten metal may be drawn 

off at intervals from a hole or spout at the bottom of the furnace and run into moulds 

formed in a bed of sand or into metal moulds. 

The resultant pig-iron is from 92 to 97 per cent iron, the remainder being carbon, silicon, 

manganese, sulphur, and phosphorus. In the subsequent manufacture of steels the pig-

iron is refined, in other words the impurities are reduced. 

Heat Treatment of Steels 

The properties of steels may be altered greatly by the heat treatment to which the steel is 

subsequently subjected. These heat treatments bring about a change in the mechanical 

properties principally by modifying the steel’s structure. Those heat treatments which 

concern shipbuilding materials are described. 

ANNEALING: This consists of heating the steel at a slow rate to a temperature of say 

850 °C to 950 °C, and then cooling it in the furnace at a very slow rate. The objects of 

annealing are to relieve any internal stresses, to soften the steel, or to bring the steel to a 

condition suitable for a subsequent heat treatment. 

NORMALIZING: This is carried out by heating the steel slowly to a temperature similar 

to that for annealing and allowing it to cool in air. The resulting faster cooling rate 

produces a harder stronger steel than annealing, and also refines the grain size. 

QUENCHING (OR HARDENING): Steel is heated to temperatures similar to that for 

annealing and normalizing, and then quenched in water or oil. The fast cooling rate 

produces a very hard structure with a higher tensile strength. 

TEMPERING: Quenched steels may be further heated to a temperature somewhat 

between atmospheric and 680 °C, and some alloy steels are then cooled fairly rapidly by 

quenching in oil or water. The object of this treatment is to relieve the severe internal 

stresses produced by the original hardening process and to make the material less brittle 

but retain the higher tensile stress. 

STRESS RELIEVING: To relieve internal stresses the temperature of the steel may be 

raised so that no structural change of the material occurs and then it may be slowly cooled. 
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Shipbuilding Steels 

Steel for hull construction purposes is usually mild steel containing 0.15 per cent to 0.23 

per cent carbon, and a reasonably high manganese content. Both sulphur and phosphorus 

in the mild steel are kept to a minimum (less than 0.05 per cent). Higher contents of both 

are detrimental to the welding properties of the steel, and cracks can develop during the 

rolling process if the sulphur content is high. 

Steel for a ship classed with Lloyd’s Register is produced by an approved manufacturer, 

and inspection and prescribed tests are carried out at the steel mill before dispatch. All 

certified materials are marked with the Society’s brand and other particulars as required 

by the rules. 

 

Steel section of shipbuilding  

Ship classification societies originally had varying specifications for steel; but in 1959, 

the major societies agreed to standardize their requirements in order to reduce the required 

grades of steel to a minimum. There are now five different qualities of steel employed in 

merchant ship construction. 

These are graded A, B, C, D and E, Grade A being an ordinary mild steel to Lloyd’s 

Register requirements and generally used in shipbuilding. Grade B is a better quality mild 

steel than Grade A and specified where thicker plates are required in the more critical 

regions. Grades C, D and E possess increasing notch-touch characteristics, Grade C being 

to American Bureau of Shipping requirements. Lloyd’s Register requirements for Grades 

A, B, D and E steels may be found in Chapter 3 of Lloyd’s Rules for the Manufacture, 

Testing and Certification of Materials. 
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High Tensile Steels 

Steels having a higher strength than that of mild steel are employed in the more highly 

stressed regions of large tankers, container ships and bulk carriers. Use of higher strength 

steels allows reductions in thickness of deck, bottom shell, and framing where fitted in 

the midships portion of larger vessels; it does, however, lead to larger deflections. The 

weldability of higher tensile steels is an important consideration in their application in 

ship structures and the question of reduced fatigue life with these steels has been 

suggested. Also, the effects of corrosion with lesser thicknesses of plate and section may 

require more vigilant inspection. 

Higher tensile steels used for hull construction purposes are manufactured and tested in 

accordance with Lloyd’s Register requirements. Full specifications of the methods of 

manufacture, chemical composition, heat treatment, and mechanical properties required 

for the higher tensile steels are given in Chapter 3 of Lloyd’s Rules for the Manufacture, 

Testing and Certification of Materials. The higher strength steels are available in three 

strength levels, 32, 36, and 40 (kg/mm2) when supplied in the as rolled or normalized 

condition. Provision is also made for material with six higher strength levels, 42, 46, 50, 

55, 62 and 69 (kg/mm2) when supplied in the quenched and tempered condition. Each 

strength level is subdivided into four grades, AH, DH, EH and FH depending on the 

required level of notch-toughness. 

 

Steel Castings 

Molten steel produced by the open hearth, electric furnace, or oxygen process is poured 

into a carefully constructed mould and allowed to solidify to the shape required. After 

removal from the mould a heat treatment is required, for example annealing, or 

normalizing and tempering, to reduce brittleness. Stern frames, rudder frames, spectacle 

frames for bossings, and other structural components may be produced as castings. 

Steel Forgings 

Forging is simply a method of shaping a metal by heating it to a temperature where it 

becomes more or less plastic and then hammering or squeezing it to the required form. 

Forgings are manufactured from killed steel made by the open hearth, electric furnace, or 

oxygen process, the steel being in the form of ingots cast in chill moulds. Adequate top 

and bottom discards are made to ensure no harmful segregations in the finished forgings 

and the sound ingot is gradually and uniformly hot worked. Where possible the working 

of the metal is such that metal flow is in the most favourable direction with regard to the 

mode of stressing in service. Subsequent heat treatment is required, preferably annealing 

or normalizing and tempering, to remove effects of working and non-uniform cooling. 
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Welding  

Initially welding was used in ships as a means of repairing various metal parts. During 

the First World War various authorities connected with shipbuilding, including Lloyd’s 

Register, undertook research into welding and in some cases prototype welded structures 

were built. However, riveting remained the predominant method employed for joining 

ship plates and sections until the time of the Second World War. During and after this 

war the use and development of welding for shipbuilding purposes was widespread, and 

welding has now totally replaced riveting. 

There are many advantages to be gained from employing welding in ships as opposed to 

having a riveted construction. These may be considered as advantages in both building 

and in operating the ship. 

 

For the shipbuilder the advantages are: 

a. Welding lends itself to the adoption of prefabrication techniques. 

b. It is easier to obtain watertightness and oiltightness with welded joints. 

c. Joints are produced more quickly. 

d. Less skilled labour is required. 

 

For the shipowner the advantages are: 

a. Reduced hull steel weight; therefore more deadweight. 

b. Less maintenance, from slack rivets, etc. 

c. The smoother hull with the elimination of laps leads to a reduced skin 

friction resistance which can reduce fuel costs. 

 

Other than some blacksmith work involving solid-phase welding, the welding processes 

employed in shipbuilding are of the fusion welding type. 

Fusion welding is achieved by means of a heat source which is intense enough to melt the 

edges of the material to be joined as it is traversed along the joint. Gas welding, arc 

welding, and resistance welding all provide heat sources of sufficient intensity to achieve 

fusion welds. 

 

Gas Welding 

A gas flame was probably the first form of heat source to be used for fusion welding, and 

a variety of fuel gases with oxygen have been used to produce a high temperature flame. 

The most commonly used gas in use is acetylene which gives an intense concentrated 

flame (average temperature 3000°C) when burnt in oxygen. 

An oxy-acetylene flame has two distinct regions, an inner cone, in which the oxygen for 

combustion is supplied via the torch, and a surrounding envelope in which some or all the 

oxygen for combustion is drawn from the surrounding air. By varying the ratio of oxygen 

to acetylene in the gas mixture supplied by the torch it is possible to vary the efficiency 

of the combustion and alter the nature of the flame (Figure below). If the oxygen supply 

is slightly greater than the supply of acetylene by volume, what is known as an ‘oxidizing’ 

flame is obtained. This type of flame may be used for welding materials of high thermal 

conductivity, e.g. copper, but not steels as the steel may be decarburized and the weld 
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pool depleted of silicon. With equal amounts of acetylene and oxygen a ‘neutral’ flame 

is obtained, and this would normally be used for welding steels and most other metals. 

Where the acetylene supply exceeds the oxygen by volume a ‘carburizing’ flame is 

obtained, the excess acetylene decomposing and producing sub-microscopic particles of 

carbon. These readily go into solution in the molten steel, and can produce metallurgical 

problems in service. 

The outer envelope of the oxy-acetylene flame by consuming the surrounding oxygen to 

some extent protects the molten weld metal pool from the surrounding air. If unprotected 

the oxygen may diffuse into the molten metal and produce porosity when the weld metal 

cools. With metals containing refractory oxides, such as stainless steels and aluminium, 

it is necessary to use an active flux to remove the oxides during the welding process. 

Both oxygen and acetylene are supplied in cylinders, the oxygen under pressure and the 

acetylene dissolved in acetone since it cannot be compressed. 

Each cylinder which is distinctly coloured (red—acetylene, black—oxygen) has a 

regulator for controlling the working gas pressures. The welding torch consists of a long 

thick copper nozzle, a gas mixer body, and valves for adjusting the oxygen and acetylene 

flow rates. Usually a welding rod is used to provide filler metal for the joint, but in some 

cases the parts to be joined may be fused together without any filler metal. Gas welding 

techniques are shown in Figure below. 

Oxy-acetylene welding tends to be slower than other fusion welding processes because 

the process temperature is low in comparison with the melting temperature of the metal, 

and because the heat must be transferred from the flame to the plate. The process is 

therefore only really applicable to thinner mild steel plate, thicknesses up to 7 mm being 

welded with this process with a speed of 3 to 4 metres per hour. In shipbuilding oxy-

acetylene 
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Was welding  

welding can be employed in the fabrication of ventilation and air conditioning trunking, 

cable trays, and light steel furniture; some plumbing and similar work may also make use 

of gas welding. These trades may also employ the gas flame for brazing purposes, where 

joints are obtained without reaching the fusion temperature of the material being joined. 

 

Electric Arc Welding 

The basic principle of electric arc welding is that a wire or electrode is connected to a 

source of electrical supply with a return lead to the plates to be welded. If the electrode is 

brought into contact with the plates an electric current flows in the circuit. By removing 

the electrode a short distance from the plate, so that the electric current is able to jump 

the gap, a high temperature electrical arc is created. This will melt the plate edges and the 

end of the electrode if this is of the consumable type. 

Electrical power sources vary, DC generators or rectifiers with variable or constant 

voltage characteristics being available as well as AC transformers with variable voltage 

characteristics for single or multiple operation. The latter are most commonly used in 

shipbuilding. 

Illustrated in Figure below are the range of manual, semi-automatic, and automatic 

electric arc welding processes which might be employed in shipbuilding. 

Each of these electric arc welding processes is discussed below with its application. 

SLAG SHIELDED PROCESSES  

Metal arc welding started as bare wire welding, the wire being attached to normal power 

lines. This gave unsatisfactory welds, and subsequently it was discovered that by dipping 
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the wire in lime a more stable arc was obtained. As a result of further developments many 

forms of slag are now available for coating the wire or for deposition on the joint prior to 

welding. 

Manual Welding Electrodes The core wire normally used for mild steel electrodes is 

rimming steel. This is ideal for wire drawing purposes, and elements used to ‘kill’ steel 

such as silicon or aluminium tend to destabilize the arc, making ‘killed’ steels unsuitable. 

Coatings for the electrodes normally consist of a mixture of mineral silicates, oxides, 

fluorides, carbonates, hydrocarbons, and powdered metal alloys plus a liquid binder. 

After mixing, the coating is then extruded onto the core wire and the finished electrodes 

are dried in batches in ovens. 

Electrode coatings should provide gas shielding for the arc, easy striking and arc stability, 

a protective slag, good weld shape, and most important of all a gas shield consuming the 

surrounding oxygen and protecting the molten weld metal. Various electrode types are 

available, the type often being 

 

 

Electric arc welding processes 

defined by the nature of the coating. The more important types are the rutile and basic (or 

low hydrogen) electrodes. Rutile electrodes have coatings containing a high percentage 

of titania, and are general purpose electrodes which are easily controlled and give a good 

weld finish with sound properties. 

Basic or low hydrogen electrodes, the coating of which has a high lime content, are 

manufactured with the moisture content of the coating reduced to a minimum to ensure 

low hydrogen properties. The mechanical properties of weld metal deposited with this 

type of electrode are superior to those of other types, and basic electrodes are generally 
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specified for welding the higher tensile strength steels. Where high restraint occurs, for 

example at the final erection seam weld between two athwartships rings of unit structure, 

low hydrogen electrodes may also be employed. An experienced welder is required where 

this type of electrode is used since it is less easily controlled. 

Welding with manual electrodes may be accomplished in the downhand position, for 

example welding at the deck from above, also in the horizontal vertical, or vertical 

positions, for example across or up a bulkhead, and in the overhead position, for example 

welding at the deck from below (Figure below). Welding in any of these positions requires 

selection of the correct electrode (positional suitability stipulated by manufacturer), 

correct current, correct technique, and inevitably experience, particularly for the vertical 

and overhead positions. 

Automatic Welding with Coated Wires or Cored Wires 

The ‘Fusarc’ welding process marketed by the British Oxygen Company has been used 

on a large scale in British shipyards for the downhand welding of flat panels of mild steel 

plating. ‘Fusarc’ machines traverse the plate at a set speed and the flux covered wire is 

fed continuously to give the correct arc length and deposition of weld metal. Flux 

covering of the continuous wire is retained by means of auxiliary wire spirals (Figure 

below). The process could tolerate reasonably dirty plates and was a convenient process 

for welding outdoors at the berth where climatic conditions are not always ideal. 

Additional shielding could be supplied in the form of carbon dioxide (Fusarc/CO2 

process) which, together with the flux covering of the wire, allowed higher welding 

currents to be used with higher welding speeds. A twin fillet version was also available 

for use in welding sections to plates. 

Cored wires rather than coated are now often used in mechanized welding allowing higher 

welding currents with high deposition rates and improved quality. Basic or rutile flux 

cored wires are commonly used for one-side welding with a ceramic backing. 

Submerged Arc Welding This is an arc welding process in which the arc is maintained 

within a blanket of granulated flux (see Figure below). A consumable filler wire is 

employed and the arc is maintained between this wire and 
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Manual are welding 

 

Automatic arc welding  

the parent plate. Around the arc the granulated flux breaks down and provides some gases, 

and a highly protective thermally insulating molten container for the arc. This allows a 

high concentration of heat, making the process very efficient and suitable for heavy 

deposits at fast speeds. After welding the molten metal is protected by a layer of fused 

flux which together with the unfused flux may be recovered before cooling. 
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This is the most commonly used process for downhand mechanical welding in the 

shipbuilding industry. Metal powder additions which result in a 30–50 per cent increase 

in metal deposition rate without incurring an increase in arc energy input may be used for 

the welding of joint thicknesses of 25mm or more. Submerged arc multi-wire and twin 

arc systems are also used to give high productivity. 

With shipyards worldwide adopting one-side welding in their ship panel lines for 

improved productivity the submerged arc process is commonly used with a fusible 

backing, using either flux or glass fibre materials to contain and control the weld 

penetration bead. 

Stud Welding Stud welding may be classed as a shielded arc process, the arc being drawn 

between the stud (electrode) and the plate to which the stud is to be attached. Each stud 

is inserted into a stud welding gun chuck, and a ceramic ferrule is slipped over it before 

the stud is placed against the plate surface. On depressing the gun trigger the stud is 

automatically retracted from the plate and the arc established, melting the end of the stud 

and the local plate surface. When the arcing period is complete, the current is 

automatically shut off and the stud driven into a molten pool of weld metal so attaching 

stud to plate. 

Apart from the stud welding gun the equipment includes a control unit for timing the 

period of current flow. Granular flux is contained within the end of each stud to create a 

protective atmosphere during arcing. The ceramic ferrule which surrounds the weld area 

restricts the access of air to the weld zone; it also concentrates the heat of the arc, and 

confines the molten metal to the weld area (see Figure 9.5). 

Stud welding is often used in shipbuilding, generally for the fastening of stud bolts to 

secure wood sheathing to decks, insulation to bulkheads, etc. 

Apart from various forms of stud bolts, items like stud hooks and rings are also available. 

 

GAS SHIELDED ARC WELDING PROCESSES  

The application of bare wire welding with gas shielding was developed in the 1960s, and 

was quickly adopted for the welding of lighter steel structures in shipyards, as well as for 

welding aluminium alloys. Gas shielded processes are principally of an automatic or 

semi-automatic nature. 
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Stud welding  

Other Welding Processes 

There are one or two welding processes which cannot strictly be classified as gas or arc 

welding processes and these are considered separately. 

ELECTRO-SLAG WELDING  

The electro-slag welding process may be used for the automatic vertical welding of 

thicker steel plate. It is claimed that the welding of plates of thickness down to 13 mm 

can be economical, but it is usual to weld somewhat heavier plates with this process. 

Heavy cast sections up to 450 mm in thickness can in fact be welded. 

To start the weld an arc is struck, but welding is achieved by resistance path heating 

through the flux, the initial arcing having been discouraged once welding is started. In 

Figure below the basic electro-slag process is illustrated; the current passes into the weld 

pool through the wire, and the copper water-cooled shoes retain the molten pool of weld 

metal. These may be mechanized so that they move up the plate as the weld is completed, 

flux being fed into the weld manually by the operator. A square edge preparation is used 

on the plates, and it is found that the final weld metal has a high plate dilution. ‘Run on’ 

and ‘run off’ plates are required for stopping and starting the weld, and it is desirable that 

the weld should be continuous. If a stoppage occurs it will be impossible to avoid a major 

slag inclusion in the weld, and it may then be necessary to cut out the original metal and 

start again. If very good weld properties are required with a fine grain structure 

(electro-slag welds tend to have a coarse grain structure) it is necessary to carry out a 

local normalizing treatment. 
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ELECTRO-GAS WELDING  

Of greater interest to the shipbuilder is a further development, electro-gas welding. This 

is in fact an arc welding process which combines features of gas shielded welding with 

those of electro-slag welding. Water-cooled copper shoes similar to those for the electro-

slag welding process are used, but a flux-cored wire rather than a bare wire is fed into the 

weld pool. Fusion is obtained by means of an arc established between the surface of the 

weld pool and the wire, and the CO2 or CO2 with Argon mixture gas shield is supplied 

from separate nozzles or holes located centrally near the top of the copper shoes. The 

system is mechanized utilizing an automatic vertical-up welding machine fed by a power 

source and having a closed loop cooling circuit and a level sensor which automatically 

adjusts the vertical travel speed. 

The process is more suitable for welding plates in the thickness range of 13 to 50 mm 

with square or vee edge preparations and is therefore used for shipbuilding purposes in 

the welding of vertical butts when erecting side shell panels at the berth or building dock. 

For this purpose the use of a single or double vee butt with the electro-gas process is 

preferable since this permits completion of the weld manually if any breakdown occurs. 

A square butt with appreciable gap would be almost impossible to bridge manually. 

 

THERMIT WELDING  

This is a very useful method of welding which may be used to weld together large steel 

sections, for example parts of a stern frame. It is in fact often used to repair castings or 

forgings of this nature. 

Thermit welding is basically a fusion process, the required heat being evolved from a 

mixture of powdered aluminium and iron oxide. The ends of the part to be welded are 

initially built into a sand or graphite mould, whilst the mixture is poured into a refractory 

lined crucible. Ignition of this mixture is obtained with the aid of a highly inflammable 

powder consisting 
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Electro – gas and electro-slag welding  

 

mostly of barium peroxide. During the subsequent reaction within the crucible the oxygen 

leaves the iron oxide and combines with the aluminium producing aluminium oxide, or 

slag, and superheated thermit steel. This steel is run into the mould where it preheats and 

eventually fuses and mixes with the ends of the parts to be joined. On cooling a continuous 

joint is formed and the mould is removed. 
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FRICTION STIR WELDING 

Friction stir welding is a new materials joining process which has been used in the 

shipbuilding industry and is likely to be more widely used. 

Friction stir welding is a solid state process that offers advantages over fusion welding 

for certain applications. In producing butt joints it uses a non-consumable rotating tool 

the profiled pin of which is plunged into the butted joint of two plates and then moves 

along the joint. The plate material is softened in both plates and forced around the rotating 

profiled pin resulting in a solid state bond between the two plates (see Figure below, 

Friction stir welding). To contain the softened material in the line of the joint a backing 

bar is used and the tool shoulder under pressure retains material at the upper surface. Both 

plates and the backing bar require substantial clamping because of the forces involved. 

Plates of different thickness may be butt welded by inclining the rotating tool (Figure 

below). 

The process is currently used for welding aluminium alloy plates and such plates to 

aluminium alloy extrusions or castings. Dissimilar aluminium alloys may be joined by 

the process. A suitable material for a rotating tool to permit friction stir welding of steel 

has yet to be developed. 

Typical applications of friction stir welding are the construction of aluminium alloy deck 

panels for high speed craft from extruded sections and aluminium alloy honeycomb 

panels for passenger ship cabin bulkheads. 

 

Bulkheads 

Vertical partitions in a ship arranged transversely or fore and aft are referred to as 

‘bulkheads’. Those bulkheads which are of greatest importance are the main hull 

transverse and longitudinal bulkheads dividing the ship into a number of watertight 

compartments. Other lighter bulkheads, named ‘minor bulkheads’, which act as screens 

further subdividing compartments into small units of accommodation or stores, are of 

little structural importance.  

The main hull bulkheads of sufficient strength are made watertight in order that they may 

contain any flooding in the event of a compartment on one side of the bulkhead being 

bilged. Further they serve as a hull strength member not only carrying some of the ship’s 

vertical loading but also resisting any tendency for transverse deformation of the ship. As 

a rule the strength of the transverse watertight bulkheads is maintained to the strength 

deck which may be above the freeboard deck. Finally each of the main hull bulkheads 

has often proved a very effective barrier to the spread of a hold or machinery space fire. 

Spacing of watertight bulkheads—cargo ships 

The minimum number of transverse watertight bulkheads which must be fitted in a dry 

cargo ship are stipulated. A collision bulkhead must be fitted forward, an aft peak 

bulkhead must be fitted, and watertight bulkheads must be provided at either end of the 
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machinery space. This implies that for a vessel with machinery amidships the minimum 

possible number of watertight bulkheads is four. With the machinery aft this minimum 

number may be reduced to three, the aft peak bulkhead being at the aft end of the 

machinery space. 

Of these bulkheads perhaps the most important is the collision bulkhead forward. It is a 

fact that the bow of at least one out of two ships involved in a collision will be damaged. 

For this reason a heavy bulkhead is specified and located so that it is not so far forward 

as to be damaged on impact. 

Neither should it be too far aft so that the compartment flooded forward causes excessive 

trim by the bow. Lloyd’s Register gives the location for ships whose length does not 

exceed 200m as not less than 5 and not greater than 8 per cent of the ship’s length (Lloyd’s 

Length) from the fore end of the load waterline. As a rule this bulkhead is fitted at the 

minimum distance in order to gain the maximum length for cargo stowage. The aft peak 

bulkhead is intended to enclose the stern tubes in a watertight compartment preventing 

any emergency from leakage where the propeller shafts pierce the hull. It is located well 

aft so that the peak when flooded would not cause excessive trim by the stern. Machinery 

bulkheads provide a self-contained compartment for engines and boilers preventing 

damage to these vital components of the ship by flooding in an adjacent hold. They also 

localize any fire originating in these spaces. 

A minimum number of watertight bulkheads will only be found in smaller cargo ships. 

As the size increases the classification society will recommend additional bulkheads, 

partly to provide greater transverse strength, and also to increase the amount of 

subdivision. Table below indicates the number of watertight bulkheads recommended by 

Lloyd’s Register for any cargo ship. 

These should be spaced at uniform intervals, but the shipowner may require for a certain 

trade a longer hold, which is permitted if additional approved transverse stiffening is 

provided. It is possible to dispense with one watertight bulkhead altogether, with Lloyd’s 

Register approval, if adequate approved 

 

 



CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

structural compensation is introduced. In container ships the spacing is arranged to suit 

the standard length of containers carried. 

Each of the main watertight hold bulkheads may extend to the uppermost continuous 

deck; but in the case where the freeboard is measured from the second deck they need 

only be taken to that deck. The collision bulkhead extends to the uppermost continuous 

deck and the aft peak bulkhead may terminate at the first deck above the load waterline 

provided this is made watertight to the stern, or to a watertight transom floor. 

In the case of bulk carriers a further consideration may come into the spacing of the 

watertight bulkheads where a shipowner desires to obtain a reduced freeboard. It is 

possible with bulk carriers to obtain a reduced freeboard under The International Load 

Line Convention 1966 if it is possible to flood one or more compartments without loss of 

the vessel. For obvious reasons many shipowners will wish to obtain the maximum 

permissible draft for this type of vessel and the bulkhead spacing will be critical. 

SPACING OF WATERTIGHT BULKHEADS—PASSENGER SHIPS  

Where a vessel requires a passenger certificate (carrying more than 12 passengers), it is 

necessary for that vessel to comply with the requirements of the International 

Convention on Safety of Life at Sea, 1974. Under this convention the subdivision of the 

passenger ship is strictly specified, and controlled by the authorities of the maritime 

countries who are signatories to the convention. In the United Kingdom the controlling 

authority is the Marine and Coastguard Agency. 

The calculations involved in passenger ship subdivision are dealt with in detail in the 

theoretical text-books on naval architecture. However the basic principle is that the 

watertight bulkheads should be so spaced that when the vessel receives reasonable 

damage, flooding is confined. No casualty will then result either from loss of transverse 

stability or excessive sinkage and trim. 

CONSTRUCTION OF WATERTIGHT BULKHEADS  

The plating of a flat transverse bulkhead is generally welded in horizontal strakes, and 

convenient two-dimensional units for prefabrication are formed. Smaller bulkheads may 

be erected as a single unit; larger bulkheads are in two or more units. It has always been 

the practice to use horizontal strakes of plating since the plate thickness increases with 

depth below the top of the bulkhead. The reason for this is that the plate thickness is 

directly related to the pressure exerted by the head of water when a compartment on one 

side of the bulkhead is flooded. Apart from the depth the plate thickness is also influenced 

by the supporting stiffener spacing. 

Vertical stiffeners are fitted to the transverse watertight bulkheads of a ship, the span 

being less in this direction and the stiffener therefore having less tendency to deflect under 

load. Stiffening is usually in the form of welded inverted ordinary angle bars, or offset 

bulb plates, the size of the stiffener being dependent on the unsupported length, stiffener 

spacing, and rigidity of the end connections. Rigidity of the end connections will depend 
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on the form of end connection, stiffeners in holds being bracketed or simply directly 

welded to the tank top or underside of deck, whilst upper tween stiffeners need not have 

any connection at all. 

Vertical stiffeners may be supported by horizontal stringers permitting a reduction in the 

stiffener scantling as a result of the reduced span. Horizontal stringers are mostly found 

on those bulkheads forming the boundaries of a tank space, and in this context are dealt 

with later. 

It is not uncommon to find in present day ships swedged and corrugated bulkheads, the 

swedges like the troughs of a corrugated bulkhead being so designed and spaced as to 

provide sufficient rigidity to the plate bulkhead in order that conventional stiffeners may 

be dispensed with (see Figure below). Both swedges and corrugations are arranged in the 

vertical direction like the stiffeners on transverse and short longitudinal pillar bulkheads. 

Since the plating is swedged or corrugated prior to its fabrication, the bulkhead will be 

plated vertically with a uniform thickness equivalent to that required at the base of the 

bulkhead. This implies that the actual plating will be somewhat heavier than that for a 

conventional bulkhead, and this will to a large extent offset any saving in weight gained 

by not fitting stiffeners. 

The boundaries of the bulkhead are double continuously fillet welded directly to the shell, 

decks, and tank top. 

A bulkhead may be erected in the vertical position prior to the fitting of decks during 

prefabrication on the berth. At the line of the tween decks a ‘shelf plate’ is fitted to the 

bulkhead and when erected the tween decks land on this plate which extends 300 to 400 

mm from the bulkhead. The deck is lap welded to the shelf plate with an overlap of about 

25 mm. In the case of a corrugated bulkhead it becomes necessary to fit filling pieces 

between the troughs in way of the shelf plate. 

If possible the passage of piping and ventilation trunks through watertight bulkheads is 

avoided. However in a number of cases this is impossible and to maintain the integrity of 

the bulkhead the pipe is flanged at the bulkhead. Where a ventilation trunk passes through, 

a watertight shutter is provided. 

 

TESTING WATERTIGHT BULKHEADS 

Both the collision bulkhead, as the fore peak bulkhead, and the aft peak bulkhead 

provided they do not form the boundaries of tanks are to be tested by filling the peaks 

with water to the level of the load waterline. All bulkheads, unless they form the 

boundaries of a tank which is regularly subject to a head of liquid, are hose 
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Plain watertight bulkhead 

 

Corrugated watertight bulkhead 

tested. Since it is not considered prudent to test ordinary watertight bulkheads by filling 

a cargo hold, the hose test is considered satisfactory. 
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Watertight Doors 

In order to maintain the efficiency of a watertight bulkhead it is desirable that it remains 

intact. However in some instances it becomes necessary to provide access between 

compartments on either side of a watertight bulkhead and watertight doors are fitted for 

this purpose. A particular example of this in cargo ships is the direct means of access 

required between the engine room and the shaft tunnel. In passenger ships watertight 

doors are more frequently found where they allow passengers to pass between one point 

of the accommodation and another. 

Where a doorway is cut in the lower part of a watertight bulkhead care must be taken to 

maintain the strength of the bulkhead. The opening is to be framed and reinforced, if the 

vertical stiffeners are cut in way of the opening. If the stiffener spacing is increased to 

accommodate the opening, the scantlings of the stiffeners on either side of the opening 

are increased to give an equivalent strength to that of an unpierced bulkhead. The actual 

opening is kept as small as possible, the access to the shaft tunnel being about 1000 to 

1250 mm high and about 700 mm wide. In passenger accommodation the openings would 

be somewhat larger. 

Mild steel or cast steel watertight doors fitted below the water line are either of the vertical 

or horizontal sliding type. A swinging hinged type of door could prove impossible to 

close in the event of flooding and is not permitted. The sliding door must be capable of 

operation when the ship is listed 15°, and be opened or closed from the vicinity of the 

door as well as from a position above the bulkhead deck. At this remote control position 

an indicator must be provided to show whether the door is open or closed. 

Vertical sliding doors may be closed by a vertical screw thread which is turned by a shaft 

extending above the bulkhead and fitted with a crank handle. This screw thread turns in 

a gunmetal nut attached to the top of the door, and a crank handle is also provided at the 

door to allow it to be closed from this position. Often horizontal sliding doors are fitted, 

and these may have a vertical shaft extending above the bulkhead deck, which may be 

operated by hand from above the deck or at the door. This can also be power driven by 

an electric motor and worm gear, the vertical shaft working through bevel wheels, and 

horizontal screwed shafts turning in bronze nuts on the door. The horizontal sliding door 

may also be opened and closed by a hydraulic ram with a hydraulic hand pump and with 

control at the door and above the bulkhead deck (see Figure below). With the larger 

number of watertight doors fitted in passenger ships the doors may be closed by means 
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Watertight doors 

 

of hydraulic power actuated by remote control from a central position above the bulkhead 

deck. 

When in place all watertight doors are given a hose test, but those in a passenger ship are 

required to be tested under a head of water extending to the bulkhead deck. This may be 

done before the door is fitted in the ship. 

In approved positions in the upper tween decks well above the waterline, hinged 

watertight doors are permitted. These may be similar to the weathertight doors fitted in 

superstructures, but are to have gunmetal pins in the hinges. 

 

Corrosion and its prevention 

Nature and Forms of Corrosion 

There is a natural tendency for nearly all metals to react with their environment. 

The result of this reaction is the creation of a corrosion product which is generally a 

substance of very similar chemical composition to the original mineral from which the 

metal was produced. 

ATMOSPHERIC CORROSION: Protection against atmospheric corrosion is 

important during the construction of a ship, both on the building berth and in the shops. 

Serious rusting may occur where the relative humidity is above about 70 per cent; the 
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atmosphere in British shipyards is unfortunately sufficiently humid to permit atmospheric 

corrosion throughout most of the year. But even in humid atmospheres the rate of rusting 

is determined mainly by the pollution of the air through smoke and/or sea salts. 

 

CORROSION DUE TO IMMERSION: When a ship is in service the bottom area is 

completely immersed and the waterline or boot topping region may be intermittently 

immersed in sea water. Under normal operating conditions a great deal of care is required 

to prevent excessive corrosion of these portions of the hull. A steel hull in this 

environment can provide ideal conditions for the formation of electro-chemical corrosion 

cells. 

ELECTRO-CHEMICAL NATURE OF CORROSION: Any metal in tending to 

revert to its original mineral state releases energy. At ordinary temperatures in aqueous 

solutions the transformation of a metal atom into a mineral molecule occurs by the metal 

passing into solution. During this process the atom loses one or more electrons and 

becomes an ion, i.e. an electrically charged atom, with the production of an electric 

current (the released energy). This reaction may only occur if an electron acceptor is 

present in the aqueous solution. Thus any corrosion reaction is always accompanied by a 

flow of electricity from one metallic area to another through a solution in which the 

conduction of an electric current occurs by the passage of ions. Such a solution is referred 

to as an electrolyte solution; and because of its high salt content sea water is a good 

electrolyte solution. 

 

Corrosion cell 

A simple corrosion cell is formed by two different metals in an electrolyte solution (a 

galvanic cell) as illustrated in Figure above. It is not essential to have two different metals 

as we shall see later. As illustrated a pure iron plate and a similar pure copper plate are 

immersed in a sodium chloride solution which is in contact with oxygen at the surface. 

Without any connection the corrosion reaction on each plate would be small. Once the 

two plates are connected externally to form an electrical path then the corrosion rate of 
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the iron will increase considerably, and the corrosion on the copper will cease. The iron 

electrode by means of which the electrons leave the cell and by way of which the 

conventional current enters the cell is the anode. This is the electrode at which the 

oxidation or corrosion normally takes place. The copper electrode by means of which the 

electrons enter the cell and by way of which the conventional current leaves the cell is the 

cathode, at which no corrosion occurs. A passage of current through the electrolyte 

solution is by means of a flow of negative ions to the anode and a flow of positive ions to 

the cathode. 

Electro-chemical corrosion in aqueous solutions will result from any anodic and cathodic 

areas coupled in the solution whether they are metals of different potential in the 

environment or they possess different potentials as the result of physical differences on 

the metal surface. The latter is typified by steel plate carrying broken millscale in sea 

water (Figure above) or corrosion currents flowing between areas of well painted plate 

and areas of defective paintwork. 

In atmospheric corrosion and corrosion involving immersion both oxygen and an 

electrolyte play an important part. Plates freely exposed to the atmosphere will receive 

plenty of oxygen but little moisture, and the moisture present therefore becomes the 

controlling factor. Under conditions of total immersion it is the presence of oxygen which 

becomes the controlling factor. 

 

BIMETALLIC (GALVANIC) CORROSION: Although it is true to say that all 

corrosion is basically galvanic, the term ‘galvanic corrosion’ is usually applied when two 

different metals form a corrosion cell. 

Many ship corrosion problems are associated with the coupling of metallic parts of 

different potential which consequently form corrosion cells under service conditions. The 

corrosion rates of metals and alloys in sea water have been extensively investigated and 

as a result galvanic series of metals and alloys in sea water have been obtained. 

A typical galvanic series in sea water is shown in Table above. 

The positions of the metals in the table apply only in a sea water environment; and where 

metals are grouped together they have no strong tendency to form couples with each other. 

Some metals appear twice because they are capable of having both a passive and an active 

state. A metal is said to be passive when the surface is exposed to an electrolyte solution 

and a 
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reaction is expected but the metal shows no sign of corrosion. It is generally agreed that 

passivation results from the formation of a current barrier on the metal surface, usually in 

the form of an oxide film. This thin protective film forms, and a change in the overall 

potential of the metal occurs when a critical current density is exceeded at the anodes of 

the local corrosion cells on the metal surface. 

Among the more common bimetallic corrosion cell problems in ship hulls are those 

formed by the mild steel hull with the bronze or nickel alloy propeller. Also above the 

waterline problems exist with the attachment of bronze and aluminium alloy fittings. 

Where aluminium superstructures are introduced, the attachment to the steel hull and the 

fitting of steel equipment to the superstructure require special attention. This latter 

problem is overcome by insulating the two metals and preventing the ingress of water as 

illustrated in Figure below. A further development is the use of explosionbonded 

aluminium/steel transition joints also illustrated. These joints are free of any crevices, the 

exposed aluminium to steel interface being readily protected by paint. 

 

STRESS CORROSION: Corrosion and subsequent failure associated with varying 

forms of applied stress is not uncommon in marine structures. 
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Aluminium to steel connections 

Internal stresses produced by non-uniform cold working are often more dangerous than 

applied stresses. For example, localized corrosion is often evident at cold flanged 

brackets. A particular case of stress corrosion in marine structures has occurred with early 

wrought aluminium magnesium alloy rivets. With a magnesium content above about 5 

per cent stress corrosion failures with cold driven rivets were not uncommon. Here the 

corrosive attack is associated with a precipitate at the grain boundaries, produced by 

excessive cold working, which is anodic towards the solid solution forming the grains of 

the alloy. Failure occurs along an intergranular path. Specifications for 

aluminium/magnesium alloy rivets now limit the magnesium content. 

 

CORROSION/EROSION: Erosion is essentially a mechanical action but it is associated 

with electro-chemical corrosion in producing two forms of metal deterioration. Firstly, in 

what is known as ‘impingement attack’ the action is mainly electro-chemical but it is 

initiated by erosion. Air bubbles entrained in the flow of water and striking a metal surface 

may erode away any protective film that may be present locally. The eroded surface 

becomes anodic to the surrounding surface and corrosion occurs. This type of attack can 

occur in most places where there is water flow, but particularly where features give rise 

to turbulent flow. Sea water discharges from the hull are a particular case, the effects 

being worse if warm water is discharged. 

Cavitation damage is also associated with a rapidly flowing liquid environment. 

At certain regions in the flow (often associated with a velocity increase resulting from a 

contraction of the flow stream) the local pressures drop below that of the absolute vapour 

pressure. Vapour cavities, that is areas of partial vacuum, are formed locally, but when 

the pressure increases clear of this region the vapour cavities collapse or ‘implode’. This 

collapse occurs with the release of considerable energy, and if it occurs adjacent to a metal 
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surface damage results. The damage shows itself as pitting which is thought to be 

predominantly due to the effects of the mechanical damage. 

However it is also considered that electrochemical action may play some part in the 

damage after the initial erosion. 

 

Corrosion Control 

The prevention of corrosion may be broadly considered in two forms, cathodic protection 

and the application of protective coatings. 

CATHODIC PROTECTION: Only where metals are immersed in an electrolyte can 

the possible onset of corrosion be prevented by cathodic protection. The fundamental 

principle of cathodic protection is that the anodic corrosion reactions are suppressed by 

the application of an opposing current. This superimposed direct electric current enters 

the metal at every point lowering the potential of the anode metal of the local corrosion 

cells so that they become cathodes. 

There are two main types of cathodic protection installation, sacrificial anode systems 

and impressed current systems. 

SACRIFICIAL ANODE SYSTEMS: Sacrificial anodes are metals or alloys attached to 

the hull which have a more anodic, i.e. less noble, potential than steel when immersed in 

sea water. These anodes supply the cathodic protection current, but will be consumed in 

doing so and therefore require replacement for the protection to be maintained. 

This system has been used for many years, the fitting of zinc plates in way of bronze 

propellers and other immersed fittings being common practice. 

Initially results with zinc anodes were not always very effective owing to the use of 

unsuitable zinc alloys. Modern anodes are based on alloys of zinc, aluminium, or 

magnesium which have undergone many tests to examine their suitability; high purity 

zinc anodes are also used. The cost, with various other practical considerations, may 

decide which type is to be fitted. 

Sacrificial anodes may be fitted within the hull, and are often fitted in ballast tanks. 

However, magnesium anodes are not used in the cargo-ballast tanks of oil carriers owing 

to the ‘spark hazard’. Should any part of the anode fall and strike the tank structure when 

gaseous conditions exist an explosion could result. Aluminium anode systems may be 

employed in tankers provided they are only fitted in locations where the potential energy 

is less than 28 kg.m. 

IMPRESSED CURRENT SYSTEMS: These systems are applicable to the protection 

of the immersed external hull only. The principle of the systems is that a voltage 

difference is maintained between the hull and fitted anodes, which will protect the hull 

against corrosion, but not overprotect it thus wasting current. For normal operating 

conditions the potential difference is maintained by means of an externally mounted 
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silver/silver chloride reference cell detecting the voltage difference between itself and the 

hull. An amplifier controller is used to amplify the micro-range reference cell current, and 

it compares this with the preset protective potential value which is to be maintained. Using 

the amplified DC signal from the controller a saturable reactor controls a larger current 

from the ship’s electrical system which is supplied to the hull anodes. An AC current 

from the electrical system would be rectified before distribution to the anodes. Figure 

below shows such a system. 

 

 

Impressed current cathode protection system  

Originally consumable anodes were employed but in recent systems non-consumable 

relatively noble metals are used; these include lead/silver and platinum/palladium alloys, 

and platinized titanium anodes are also used. 

A similar impressed current system employs a consumable anode in the form of an 

aluminium wire up to 45 metres long which is trailed behind the ship whilst at sea. No 

protection is provided in port. 

Although the initial cost is high, these systems are claimed to be more flexible, to have a 

longer life, to reduce significantly hull maintenance, and to weigh less than the sacrificial 

anode systems. 

Care is required in their use in port alongside ships or other unprotected steel structures. 

 

Surveys and Dry-Docking  

Periodical Surveys 

To maintain the assigned class the vessel has to be examined by the Society’s surveyors 

at regular periods. 

The major hull items to be examined at these surveys only are indicated below. 

ANNUAL SURVEYS: All steel ships are required to be surveyed at intervals of 

approximately one year. These annual surveys are where practicable held concurrently 

with statutory annual or other load line surveys. At the survey the surveyor is to examine 
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the condition of all closing appliances covered by the conditions of assignment of 

minimum freeboard, the freeboard marks, and auxiliary steering gear particularly rod and 

chain gear. 

Watertight doors and other penetrations of watertight bulkheads are also examined and 

the structural fire protection verified. The general condition of the vessel is assessed, and 

anchors and cables are inspected where possible at these annual surveys. Dry bulk cargo 

ships are subject to an inspection of a forward and after cargo hold. 

 

INTERMEDIATE SURVEYS: Instead of the second or third annual survey after 

building or special survey an intermediate survey is undertaken. In addition to the 

requirements for annual survey particular attention is paid to cargo holds in vessels over 

15 years of age and the operating systems of tankers, chemical carriers and liquefied gas 

carriers. 

 

DOCKING SURVEYS: Ships are to be examined in dry dock at intervals not exceeding 

2½ years. At the drydocking survey particular attention is paid to the shell plating, stern 

frame and rudder, external and through hull fittings, and all parts of the hull particularly 

liable to corrosion and chafing, and any unfairness of bottom. 

 

IN-WATER SURVEYS: The Society may accept in-water surveys in lieu of any one of 

the two dockings required in a five-year period. The in-water survey is to provide the 

information normally obtained for the docking survey. Generally consideration is only 

given to an in-water survey where a suitable high resistance paint has been applied to the 

underwater hull. 

 

Dry docking 

General  

Ship design must include considerations of drydocking, especially for naval vessels and 

large merchant ships, and special internal structure is often provided to resist docking 

loads. The ship’s position on the dock is determined in advance, and the vessel must be 

ballasted and trimmed to suit the operation. The complete drydocking operation is the 

responsibility of the dockmaster who is aided by the ship’s docking plan which gives all 

necessary dimensions, location of appendages and drains, irregularities in the keel line, 

and offsets for the construction of side piers, if required.  

 

Types of drydocks  

There are four general types of drydocks for handling large vessels:  
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 Graving docks  

 Continuous wing wall floating drydocks  

 Sectional floating drydocks  

 Marine elevator drydocks  

In many modern shipyard there are also building basins and launching systems that serve 

the dual function of transferring the newly constructed ship from land to a waterborne 

condition but also serve as a drydock prior to delivery when the ship is again lifted from 

the eater to provide acess for final delivery preparartions.  

 

Approximate Calculation of Areas and Volumes 

Areas and volumes 

Simpson’s Rules may be used to find the areas and volumes of irregular figures. 

The rules are based on the assumption that the boundaries of such figures are curves which 

follow a definite mathematical law. When applied to ships they give a good 

approximation of areas and volumes. The accuracy of the answers obtained will depend 

upon the spacing of the ordinates and upon how near the curve follows the law. 

Simpson’s First Rule 

This rule assumes that the curve is a parabola of the second order. A parabola of the 

second order is one whose equation, referred to co-ordinate axes, is of the form y = a0 + 

a1x + a2x2, where a0, a1 and a2 are constants. 

Let the curve in Figure below be a parabola of the second order. Let y1, y2 and y3 be three 

ordinates equally spaced at ‘h’ units apart. 

 

The area of the elementary strip is y dx. Then the area enclosed by the curve and the axes 

of reference is given by: 
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This is Simpson’s First Rule. 

It should be noted that Simpson’s First Rule can also be used to find the area under a 

curve of the third order, i.e., a curve whose equation, referred to the co-ordinate axes, is 

of the form y = a0 + a1x + a2x2 + a3x3, where a0, a1, a2 and a3 are constants. 

Summary 

A coefficient of 1/3 with multipliers of 1, 4, 1, etc. 

 



CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

Simpson’s Second Rule 

This rule assumes that the equation of the curve is of the third order, i.e. of a curve whose 

equation, referred to the co-ordinate axes, is of the form y = a0 + a1x + a2x2 + a3x3, where 

a0, a1, a2 and a3 are constants. 
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This is Simpson’s Second Rule. 

Summary 

A coefficient of 3/ 8 with multipliers of 1, 3, 3, 1, etc. 

 

Simpson’s Third Rule 
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This is the Five/eight (or Five/eight minus one) rule, and is used to find the area between 

two consecutive ordinates when three consecutive ordinates are known. 

Summary 
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A coefficient of 1/12 with multipliers of 5, 8, -1, etc. 

 

Volumes of ship shapes and similar figures 

Let the area of the elementary strip in Figures below (a) and (b) be ‘Y’ square metres. 

Then the volume of the strip in each case is equal to Y dx and the volume of each ship is 

equal to  

 

 

The value of the integral in each case is found by Simpson’s Rules using the areas at 

equidistant intervals as ordinates; i.e. 

 

Thus the volume of displacement of a ship to any particular draft can be found first by 

calculating the areas of water-planes or transverse areas at equidistant intervals and then 

using these areas as ordinates to find the volume by Simpson’s Rules. 

Example  

The areas of a ship’s water-planes are as follows: 
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Draft (m)   0  1  2  3  4 

Area of WP (sq. m)  650  660  662  661  660 

Calculate the ship’s displacement in tonnes when floating in salt water at 4 metres draft. 

Also, if the ship’s load draft is 4 metres. Find the FWA. 

 

Σ1 is used because it is a total; using Simpson’s First Rule: 

 

 

Effect of change of density on draft and trim 

When a ship passes from water of one density to water of another density the mean draft 

is changed and if the ship is heavily trimmed, the change in the position of the centre of 

buoyancy will cause the trim to change. 
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Let the ship in Figure above  float in salt water at the waterline WL. 

B represents the position of the centre of buoyancy and G the centre of gravity. 

For equilibrium, B and G must lie in the same vertical line. 

If the ship now passes into fresh water, the mean draft will increase. Let W1L1 represent 

the new waterline and b the centre of gravity of the extra volume of the water displaced. 

The centre of buoyancy of the ship, being the centre of gravity of the displaced water, 

will move from B to B1 in a direction directly towards b. The force of buoyancy now acts 

vertically upwards through B1 and the ship’s weight acts vertically downwards through 

G, giving a trimming moment equal to the product of the displacement and the 

longitudinal distance between the centres of gravity and buoyancy. The ship will then 

change trim to bring the centres of gravity and buoyancy back in to the same vertical line. 

 

Example 

A box-shaped pontoon is 36 m long, 4 m wide and floats in salt water at drafts F 2.00 m, 

A 4.00 m. Find the new drafts if the pontoon now passes into fresh water. Assume salt 

water density is 1.025t/m3. Assume fresh water density _ 1.000t/m3. 

 

 
Because the angle of trim is small, BB1 is considered to be the horizontal component of 

the shift of the centre of buoyancy. 
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Now let the pontoon enter fresh water, i.e. from _SW into _FW. Pontoon will develop 

mean bodily sinkage. 

 

(b) To find the new draft 

In salt water: 

Mass = Volume x Density 

= 36 x 4 x 3 x 1.025 

 

In fresh water: 

Mass = Volume x Density 

 

 
 

 (Mass in salt water Mass in fresh water) 
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In practice the trimming effects are so small that they are often ignored by shipboard 

personnel. Note in the above example the trim ratio forward and aft was only 21–2 cm. 

 

 

Stability at Moderate and Large Angles of Heel 

Using the  GM as a measure of stability is only accurate at relatively small angles of heel, 

say up to 7 or 10 degrees of heel. Beyond this range, inclined waterlines no longer away 

from its precious position on the centerline.  

 

 
At large angles of heel in excess of 10 degree, the righting lever, GZ, is used as a measure 

of stability.  

As the righting lever is GZ, the righting moment is W x GZ in tonnes metres.  

 

W is the mass of the ship acting vertically downwards through the center of gravity and 

remains constant at all angles of heel.  

The length of the righting arm is governed by the position of the center of buoyancy 

through which the force of buoyancy acts. As a ship heels, the center of buoyancy moves 

in the direction of the heel so as to remain at the geometric center of the underwater hull 

from. GZ is zero when a vessel is upright but gradually increase with heel. Beyond a 

certain point, depending on hull shape, displacement and the VCG, righting arms 

gradually decrease, eventually dropping to zero so that no righting arm is available. If a 

ship heels further that this point, she will capsize.  

 



CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

 
Values of GZ were traditionally established using a mechanical device called an 

integrator. The integrator was used to find areas and moments of areas of underwater 

sections of a ships hull at various displacements and angle of heel. The values of GZ 

obtained were the plotted as curves know as cross curves of stability. The long tedious 

hours, or days of work, producing stability information with an integrator, are history. 

Computers have taken over this task. Entering the hull shape data is all that is required.  

 

Cross curves of stability are produced using an assumed position for the VGG. This is 

because the actual position of the VCG is not known as its position is depending on 

loading. Obviously, a correction must be made for the actual position of the VGG before 

actual stability information can be produced.  

 

Cross curves may be produced at angle of heel in 15 degree increments. Many computer 

programs may use 10 degree increments, thereby improving accuracy.  

 

 

 

Growth of righting arms  

The following sketches show how righting arms change with heel. As the ship heels, 

righting arms grow, reaching maximum value at near 40 degrees of heel. Beyond 40 

degrees of heel the begin to get smaller until at 60 degree, they are zero again. Any 

inclination past 60 degrees will result in the creation of upsetting arms and the ship will 

capsize.  
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KG correction  

 

As mentioned previously, cross curves of stability are drawn using an assumed height for 

the center of gravity. The assumed center of gravity may be close to the actual center of 

gravity or it may be quite different. It is reatively common to positive the assumed center 

of gravity at the keel, making the assumed KG zero.  

Obviously a correction for the actual position of the VCG must be made. The sketch below 

shows the position of both the assumed center of gravity and the actual of the righting 

arms. The value obtained from the cross curve, xz, shows a value much greater than the 

actual GZ, therefore a correction must be made.  
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Correction to cross curve values  

If the actual CG is above the above the assumed CG (x).  

 

GZ = Az 

And  Az = xz – x A  

So  GZ = xz –Xa 

 

xz is the value obtained from the cross curves.  

  

 x A  =  xG sin ɵ 

 

 GZ = xz – xG sin ɵ 

 

 
 

 

 

If the actual CG is below the assumed CG (x).  

 

GZ = xz + xG sin ɵ 
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Variable affecting stability  

There is no single variable that has ano ver ridding effect on the stability of a ship. It is 

very tempting to indicate that a ship considered to be not too stable, could be improved 

somewhat by an extra twenty – four inches of beam. This is fact probably would result 

in a measure of improvement but more desirable results might be obtained from an 

increase in freeboard or more likely, a reduction in the value of KG.  

In the consideration of stability, all factors such as weight, shape, beam, freeboard and 

of course the center of gravity must all be integrates, but this does not mean that each 

cannot be discussed on an individual basis.  

 

Breadth 

 

It has been previously mentioned that the transverse moment of inertia of a vessel (used 

in the formula BM = I T / V) is obtained by cubing the waterline halfbreadths. From this 

it can be seen that the greater the waterplane breath, the greater is its moment if inertia 

which can be defined as the moment of a body to remain in or to return to its original 

position. This does not mean that all broad beamed vessels have unlimited stability. It 

does not mean that a narrow beamed vessel is unstable. It indicated that breath is just one 

function of stability.  

 

 

Freeboard 

  

A vessel with a high freeboard will probably have a greater range of stability than one 

with little. Sometime after a vessels deck edge has become immersed when heeling, the 

ability to return to the upright is gradually reduced. A vessel with high freeboard possibly 

can be heeled to a greater angle before reaching this condition that one with low freeboard.  

 

Center of gravity  

 

The vertical location of the center of gravity will probably have the most direct effect on 

the stability of a ship. A ship with a heavy cargo in the hold may be quite stable but stow 

that same cargo on deck which will raise the center of gravity and she may become 

unstable. Many ships have been lost at sea due to the center if gravity rising; using fuel 
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from double bottom tanks, ice forming on superstructure an rigging, lifting a heavy cod 

end full of fish with a dereck, all lead to an increase in K.G. 

 

Hull shape  

 

Obviously hull shape must have some effect on the stability of a vessel as the center of 

the underwater hull volume is the CB and when a vessel is heeled it is the force of 

buoyancy acting through the heeled position of the CB that provides the restoring couple 

to return the vessel to the upright position.  

In summation it can be said that no one characteristics or feature such a wide beam or 

high freeboard will necessarily indicate a stable ship but rather a carefully planned 

integration of all these features.  

 

It may be asked, would not a ship with extra wide beam, high freeboard and low V.C.G. 

be a very stable ship? The answer would have to be “yes” but is quite possible that the 

would be too stable, would have such a violent tendency to return to the upright after 

being heeled that the abrupt movement would throw crew or passengers of their feet and 

break cargo loose regardless of how securely it was stowed. Obviously this condition 

could be almost as dangerous as too little stability.  

 

The righting lever curve  

 

The righting lever curve or curve of statical stability, as it is often called, shows the values 

of GZ for a particular loading condition of a vessel (Δ and VCG) at any angle of heel. The 

GZ values are obtained from the cross curves.  

 

 
Principal features are:  
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1. Maximum righting lever and the angle at which it occurs. Beyond this angle of 

heel, the ship gradually loses its power to return to the upright.  

 

2. The range of stability up to the angle of vanishing stability beyond which the 

vessel does not have a righting moment.  

 

3. The first part of the curve depends on the metacentric height. Up to about 7º the 

curve is nearly straight and governed by metacentric theory: GZ=GM sin ɵ = 

GM ɵ. The shape of the curve at the origin is constructed by placing GM to scale 

vertically from the base line at 57.3º (one radian). 

 

4. The angle at which the deck edge becomes immersed, this is where the curve 

changes direction.  

 

5. The righting lever usually continues to rise until its maximum value is reached 

and then decreases until it is zero at the angle of vanishing stability.  
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Effect of GM on the righting lever curve  

 

The sketches below show how the values of GM govern the growth of righting arms at 

small angles of heel. 

 

 
 

 

SIMPLIFIED STABILITY INFORMATION 

Notice to shipowners, Masters and Shipbuilders 

1. It has become evident that the masters’ task of ensuring that his ship complies 

with the minimum statutory standards of stability is in many instances not being 
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adequately carried out. Afeature of this is that undue traditional reliance is being 

placed on the value of GM alone, while other important criteria which govern the 

righting lever GZ curve are not being assessed as they should be. For this reason 

the Department, appreciating that the process of deriving and evaluating GZ 

curves is often difficult and time-consuming, strongly recommends that in future 

simplified stability information be incorporated into ships’ stability booklets. In 

this way masters can more readily assure themselves that safe standards of 

stability are met.  

2. Following the loss of the Lairdsfield, referred to in Notice M.627, the Court of 

Inquiry recommended that simplified stability information be provided. This 

simplified presentation of stability information has been adopted in a large 

number of small ships and is considered suitable for wider application in order to 

overcome the difficulties referred to in Paragraph 1.  

3. Simplified stability information eliminates the need to use cross curves of stability 

and develop righting lever GZ curves for varying loading conditions by enabling 

a ship’s stability to be quickly assessed, to show whether or not all statutory 

criteria are complied with, by means of a single diagram or table. Considerable 

experience has now been gained and three methods of presentation are in common 

use. These are: 

a. The Maximum Deadweight Moment Diagram or Table. 

b. The Minimum Permissible GM Diagram or Table. 

c. The Maximum Permissible KG Diagram or Table. 

 

In all three methods the limiting values are related to salt water displacement or 

draft. Free surface allowances for slack tanks are, however, applied slightly 

differently. 

4. Consultation with the industry has revealed a general preference for the Maximum 

Permissible KG approach, and graphical presentation also appears to be preferred 

rather than a tabular format. The Department’s view is that any of the methods 

may be adopted subject to: 

a. clear guidance notes for their use being provided and 

b. submission for approval being made in association with all other basic data 

and sample loading conditions. 

In company fleets it is, however, recommended that a single method be utilised 

throughout. 

 

5. It is further recommended that the use of a Simplified Stability Diagram as an 

adjunct to the Deadweight Scale be adopted to provide a direct means of 

comparing stability relative to other loading characteristics. Standard work forms 

for calculating loading conditions should also be provided. 

 

6. It is essential for masters to be aware that the standards of stability obtainable in 

a vessel are wholly dependent on exposed openings such as hatches, doorways, 

air pipes and ventilators being securely closed weathertight; or in the case of 

automatic closing appliances such as airpipe ball valves that these are properly 

maintained in order to function as designed. 
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7. Shipowners bear the responsibility to ensure that adequate, accurate and uptodate 

stability information for the master’s use is provided. It follows that it should be 

in a form which should enable it to be readily used in the trade in which the vessel 

is engaged. 

 

Maximum Permissible Deadweight 

Moment Diagram 

This is one form of simplified stability data diagram in which a curve of Maximum 

Permissible Deadweight Moments is plotted against displacement in tonnes on the vertical 

axis and Deadweight Moment in tonnes metres on the horizontal axis, the Deadweight 

Moment being the moment of the Deadweight about the keel. 

 

The total Deadweight Moment at any displacement must not, under any circumstances, 

exceed the Maximum Permissible Deadweight Moment at that displacement. Figure 

below illustrates this type of diagram. The ship’s displacement in tonnes is plotted on the 

vertical axis from 1500 to 4000 tonnes while the Deadweight Moments in tonnes metres 

are plotted on the horizontal axis. 

From this diagram it can be seen that, for example, the Maximum Deadweight Moment 

for this ship at a displacement of 3000 tonnes is 10 260 tonnes metres (Point 1). If the 

light displacement for this ship is 1000 tonnes then the Deadweight at this displacement 

is 2000 tonnes. The maximum kg 
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for the Deadweight tonnage is given by: 

Maximum kg = Deadweight Moment / Deadweight 

  = 10 260 / 2000 

= 5.13m 

 

 

Example 1 

Using the Simplified Stability Data shown in Figure 47.1, estimate the amount of cargo 

(Kg 3 m) which can be loaded so that after completion of loading the ship does not have 

deficient stability. Prior to loading the cargo the following weights were already on 

board: 

 

250 t  fuel oil   Kg 0.5m   Free surface moment  1400 tm 

50 t  fresh water   Kg 5.0m   Free surface moment 500 tm 

2000 t cargo    Kg 4.0m 

The light displacement is 1000 t, and the loaded Summer displacement is 3500 t. 

 

 
Since 10 875 tonnes metres is less than the Maximum Permissible Deadweight Moment 

at a displacement of 3500 tonnes, the ship will not have deficient stability and may load 

200 tonnes of cargo. 

 

Ans. Load 200 tonnes 

 

Combined list and trim 

When a problem involves a change of both list and trim, the two parts must be treated 

quite separately. It is usually more convenient to tackle the trim part of the problem first 

and then the list, but no hard and fast rule can be made on this point. 
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Example 1 

 

A ship of 6000 tonnes displacement has KM = 7m, KG = 6.4m and MCT 1cm = 120 

tonnes m. The ship is listed 5 degrees to starboard and trimmed 0.15 m by the head. The 

ship is to be brought upright and trimmed 0.3 m by the stern by transferring oil from 

No. 2 double bottom tank to No. 5 double bottom tank. Both tanks are divided at the 

centre line and their centres of gravity are 6 m out from the centre line. No. 2 holds 200 

tonnes of oil on each side and is full. No. 5 holds 120 tonnes on each side and is empty. 

The centre of gravity of No. 2 is 23.5 m forward of amidships and No. 5 is 21.5 m aft of 

amidships. Find what transfer of oil must take place and give the final distribution of the 

oil. (Neglect the effect of free surface on the GM.) Assume that LCF is at amidships: 

 

(a) To bring the ship to the required trim 

 

Present trim =  0.15 m by the head 

Required trim =  0.30/0.45 m by the stern 

Change of trim = 0.45 m by the stern 

= 45 cm by the stern 

 

Trim moment Change of trim x MCT 1 cm 

= 45 x 120 

Trim moment = 5400 tonnes m by the stern 

 

Let ‘w’ tonnes of oil be transferred aft to produce the required trim. 

 

Trim moment = w x d 

= 45w tonnes m 

   45w  = 5400 

           w = 120 tonnes 

 

From this it will be seen that, if 120 tonnes of oil is transferred aft, the ship will 

then be trimmed 0.30 m by the stern. 
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Looking forward  

KM = 7.0 m 

KG = - 6.4 m 

GM = 0.6 m 

 

In triangle GG1M: 

 

 GG1 = GM x tan ɵ 

         = 0.6 x tan 5º  

 GG1 = 0.0525 m 

 

Let ‘x’ tonnes of oil be transferred from starboard to port. 

Moment to port =  x X d 

     = 12 x tonnes m 

 

Initial moment to starboard = W x GG 

         = 6000 x 0.0525 

         = 315 tonnes m 

 

 

But if the ship is to complete the operation upright: 

 

Moment to starboard = moment to port 

Or 

 

                  315 = 12x 

           x = 26.25 tonnes  

 

The ship will, therefore, be brought upright by transferring 26.25 tonnes from starboard 

to port. 

From this it can be seen that, to bring the ship to the required trim and upright, 120 

tonnes of oil must be transferred from forward to aft and 26.25 tonnes from starboard to 

port. This result can be obtained by taking 120 tonnes from No. 2 starboard and by 
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putting 93.75 tonnes of this oil in No. 5 starboard and the remaining 26.25 tonnes in No. 

5 port tank. The distributions would then be as follows: 

 

 
 

Note. There are, of course, alternative methods by which this result could have been 

obtained, but in each case a total of 120 tonnes of oil must be transferred aft and 26.25 

tonnes must be transferred from starboard to port. 

 

 

Nemoto’s Formula 

 

When utmost accuracy is required, as in draught surveys for quantity loaded or 

discharged, a second correction for trim, using Nemoto’s formula, may be applied to the 

displacement. It is usually only applied when the trim exceeds 1% of the ship’s length. 

 

 

 
 

The correction is always added to the displacement. 

Dynamical Stability 

Dynamical stability is defined as the work done in inclining a ship. 

Consider the ship shown in Figure. When the ship is upright the force ‘W’ acts upwards 

through B and downwards through G. These forces act throughout the inclination; b = w. 
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This is known as Moseley’s formula for dynamical stability. 

If the curve of statical stability for a ship has been constructed the dynamical stability to 

any angle of heel may be found by multiplying the area under the curve to the angle 

concerned by the vessel’s displacement. i.e. 

 

The derivation of this formula is as follows: 

Dynamical stability = W x Area under the stability curve 
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Consider Figure which shows a ship heeled to an angle ɵ. Now let the ship be heeled 

through a further very small angle dɵ. The centre of buoyancy B1 will move parallel to 

W1L1 to the new position B2 as shown in Figure (b) above. 

 

B2Z1 is the new vertical through the centre of buoyancy and GZ1 is the new righting arm. 

The vertical separation of Z and Z1 is therefore GZ x dɵ. 

But this is also the vertical separation of B and G. Therefore the dynamical stability from 

_ to (ɵ + dɵ) is W x (GZ x dɵ). 

Refer now to Figure (c) above which is the curve of statical stability for the ship. At ɵ the 

ordinate is GZ. The area of the strip is GZ x dɵ. But W x (GZ x dɵ) gives the dynamical 

stability from ɵ to (ɵ + d ɵ), and this must be true for all small additions of inclination: 

 

 
 

Therefore the dynamical stability to any angle of heel is found by multiplying the area 

under the stability curve to that angle by the displacement. 

It should be noted that in finding the area under the stability curve by the use of Simpson’s 

Rules, the common interval must be expressed in radians: 
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Therefore to convert degrees to radians simply divide the number of degrees by 57.3. 

 

Inclining Test 

Preparations for the inclining test 

Free surface and tankage 

If there are liquids on board the ship when it is inclined, whether in the bilges or in the 

tanks, they will shift to the low side when the ship heels. This shift of liquids will 

exaggerate the heel of the ship. 

Unless the exact weight and distance of liquid shifted can be precisely calculated, the 

metacentric height (GM) calculated from the incline test will be in error. Free surface 

should be minimized by emptying the tanks completely and making sure all bilges are 

dry; or by completely filling the tanks so that no shift of liquid is possible. The latter 

method is not the optimum because air pockets are difficult to remove from between 

structural members of a tank, and the weight and centre of the liquid in a full tank should 

be accurately determined in order to adjust the lightship values accordingly. When tanks 

must be left slack, it is desirable that the sides of the tanks be parallel vertical planes and 

the tanks be regular in shape (i.e. rectangular, trapezoidal, etc.) when viewed from above, 

so that the free surface moment of the liquid can be accurately determined. For example, 

the free surface moment of the liquid in a tank with parallel vertical sides can be readily 

calculated by the formula: Ib3/12Q 

where: 

I = length of tank (m) 

b = breadth of tank (m) 

Q = specific volume of liquid in tank (m³/t) (Measure Q directly with a hydrometer). 

Free surface correction (m) =  

where: 

FSM = free surface moment (m-t) 

Δ = displacement (t) 
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Free surface correction is independent of the height of the tank in the ship, location of the 

tank, and direction of heel. As the width of the tank increases, the value of free surface 

moment increases by the third power. The distance available for the liquid to shift is the 

predominant factor. This is why even the smallest amount of liquid in the bottom of a 

wide tank or bilge is normally unacceptable and should be removed prior to the inclining 

experiment. Insignificant amounts of liquids in V-shaped tanks or voids (e.g. a chain 

locker in the bow), where the potential shift is negligible, may remain if removal of the 

liquid would be difficult or would cause extensive delays. 

Free surface and slack tanks - The number of slack tanks should normally be limited to 

one port/starboard pair or one centreline tank of the following: 

1. fresh water reserve feed tanks; 

2. fuel/diesel oil storage tanks; 

3. fuel/diesel oil day tanks; 

4. lube oil tanks; 

5. sanitary tanks; or 

6. potable water tanks. 

To avoid pocketing, slack tanks should normally be of regular (i.e. rectangular, 

trapezoidal, etc.) cross section and be 20% to 80% full if they are deep tanks and 40% to 

60% full if they are double bottom tanks. These levels ensure that the rate of shifting of 

liquid remains constant throughout the heel angles of the inclining test. If the trim changes 

as the ship is inclined, then consideration should also be given to longitudinal pocketing. 

Slack tanks containing liquids of sufficient viscosity to prevent free movement of the 

liquids, as the ship is inclined (such as bunker at low temperature), should be avoided 

since the free surface cannot be calculated accurately. A free surface correction for such 

tanks should not be used unless the tanks are heated to reduce viscosity. Communication 

between tanks should never be allowed. Cross connections, including those via manifolds, 

should be closed. Equal liquid levels in slack tank pairs can be a warning sign of open 

cross connections. A bilge, ballast, and fuel oil piping plan can be referred to, when 

checking for cross connection closures. 

Pressed up tanks - "Pressed up" means completely full with no voids caused by trim or 

inadequate venting. Anything less than 100% full, for example the 98% condition 

regarded as full for operational purposes, is not acceptable. Preferably, the ship should be 

rolled from side to side to eliminate entrapped air before taking the final sounding. Special 

care should be taken when pressing fuel oil tanks to prevent accidental pollution. An 

example of a tank that would appear "pressed up", but actually contains entrapped air is 

shown in figure below. 
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Empty tanks - It is generally not sufficient to simply pump tanks until suction is lost. 

Enter the tank after pumping to determine if final stripping with portable pumps or by 

hand is necessary. The exceptions are very narrow tanks or tanks where there is a sharp 

deadrise, since free surface would be negligible. Since all empty tanks should be 

inspected, all manholes should be open and the tanks well ventilated andcertified as safe 

for entry. A safe testing device should be on hand to test for sufficient oxygen and 

minimum toxic levels. A certified marine chemist's certificate certifying that all fuel oil 

and chemical tanks are safe for human entry should be available, if necessary. 

Mooring arrangements 

The importance of good mooring arrangements cannot be overemphasized. The 

arrangement selection will be dependent upon many factors. Among the most important 

are depth of water, wind, and current effects. 

Whenever possible the ship should be moored in a quiet, sheltered area free from 

extraneous forces such as propeller wash from passing vessels, or sudden discharges from 

shore side pumps. The depth of water under the hull should be sufficient to ensure that 

the hull will be entirely free of the bottom. The tide conditions and the trim of the ship 

during the test, should be considered. Prior to the test, the depth of water should be 

measured and recorded in as many locations as necessary to ensure the ship will not 

contact the bottom. If marginal, the test should be conducted during high tide or the ship 

moved to deeper water. 

The ship should be held by lines at the bow and the stern, attached to temporary pad eyes 

installed as close as possible to the centreline of the ship and as near the water line as 

practical. If temporary pad eyes are not feasible then lines can be secured to bollards 

and/or cleats on the deck. This arrangement requires that the lines be slackened when the 

ship is heeled away from the dock. The preferred arrangement is with the ship lying in a 

slip where it can be moored as shown in figure below. In this case, the lines can be kept 

taut to hold the ship in place, yet allow unrestricted heeling. Note, however, that wind 
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and/or current may cause a superimposed heeling moment to act on the ship throughout 

the test. For steady conditions this will not affect the results. Gusty wind or uniformly 

varying wind and/or current will cause these superimposed heeling moments to change, 

which may require additional test points to obtain a valid test. The need for additional test 

points can be determined by plotting test points as they are obtained. 

 

Where the ship can be moored to one side only, it is good practice to supplement the bow 

and stern lines with two spring lines in order to maintain positive control of the ship, as 

shown in figure below. The leads of the spring lines should be as long as practicable. 

Cylindrical camels should be provided between the ship and the dock. All lines should be 

slack, with the ship free of the pier and camels, when taking readings  

 

If the ship is held off the pier by the combined effect of the wind and current, and the bow 

and stern lines are secured at centreline near the waterline, they can be taut. This is 

essentially the same as the preferred arrangement described above. Varying wind and/or 

current will cause some distortion of the plot. 

If the ship is pressed against the camels by wind and/or current, all lines should be slack. 

The cylindrical camels will prevent binding but again there will be an unavoidable 

superimposed heeling moment due to the ship bearing against the camels. This condition 
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should be avoided but when used, consideration should be given to pulling the ship free 

of the dock and camels, and letting the ship drift as readings are taken. 

Another acceptable arrangement is where the combined wind and current are such that 

the ship may be controlled by only one line at either the bow or the stern. In this case the 

control line need not be attached near the waterline, but it should be led from on or near 

the centre line of the ship. With all lines but one slack, the ship is free to veer with the 

wind and/or current as readings are taken. This can sometimes be troublesome because 

varying wind and/or current can cause distortion of the plot.  

Alternate mooring arrangements should be considered if submitted for review prior to the 

test. 

Such arrangements should ensure that the ship will be free to list without restraint for a 

sufficient period of time to allow the pendulums to damp out motion so that the readings 

can be recorded. 

If a floating crane is used for handling inclining weights, it should not be moored to the 

ship. 

Test weights 

Weights, such as porous concrete, that can absorb significant amounts of moisture, should 

only be used if they are weighed just prior to the inclining test or if recent weight 

certificates are presented. Each weight should be marked with an identification number 

and its weight. For small ships, drums completely filled with water may be used. Drums 

should normally be full and capped to allow accurate weight control. 

In such cases, the weight of the drums should be verified in the presence of the 

Administration representative using a recently calibrated scale. 

Heeling the ship by liquid transfer should only be adopted when large ships with high 

GMs make solid weight transfer impracticable. 

Precautions should be taken to ensure that the decks are not overloaded during weight 

movements. If deck strength is questionable then a structural analysis should be 

performed to determine if existing framing can support the weight. 

Generally, the test weights should be positioned as far outboard as possible on the upper 

deck. The test weights should be on board and in place prior to the scheduled time of the 

inclining test.  

Where water ballast is permitted, the following should be complied with: 

1. inclining tanks should be wall sided and free of large stringers (air pockets). 

2. tanks should be directly opposite to maintain ship's trim. 

3. specific gravity of ballast water should be measured and recorded. 

4. pipe lines to inclining tanks should be full. 

5. all ballast valves should be closed prior to the test. Strict valve control should be 

maintained during the test. If the water is transferred through manifolds or valve 
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boxes, all valves to the branches not used should be tagged or locked to prevent 

opening during the test. 

6. all inclining tanks, should be manually sounded before and after each shift. 

7. calculations should account for the change of the VCG during test. 

8. accurate sounding/ullage tables should be provided. 

Pendulums 

The pendulums should be long enough to give a measured deflection, to each side of 

upright, of at least 15cm. Generally, this will require a pendulum length of at least 3 m. 

It is recommended that pendulum lengths of 4-6 m be used. Usually, the longer the 

pendulum the greater the accuracy of the test; however, if excessively long pendulums 

are used on a tender ship the pendulums may not settle down and the accuracy of the 

pendulums would then be questionable. If the pendulums are of different lengths, the 

possibility of collusion between station recorders is avoided. 

On smaller ships, where there is insufficient headroom to hang long pendulums, the 15 

cm deflection should be obtained by increasing the test weight so as to increase the heel. 

On most ships the typical inclination is between one and four degrees.  

The pendulum wire should be piano wire or other monofilament material. The top 

connection of the pendulum should afford unrestricted rotation of the pivot point. An 

example is that of a washer with the pendulum wire attached suspended from a nail. 

A trough filled with a liquid should be provided to dampen oscillations of the pendulum 

after each weight movement. It should be deep enough to prevent the pendulum weight 

from touching the bottom.  

The use of a winged plumb bob at the end of the pendulum wire can also help to dampen 

the pendulum oscillations in the liquid. 

The battens should be smooth, light-coloured wood, 1 to 2 cm thick, and should be 

securely fixed in position so that an inadvertent contact will not cause them to shift. The 

batten should be aligned close to the pendulum wire but not in contact with it. 

A typical satisfactory arrangement is shown in figure below. The pendulums may be 

placed in any location on the ship, longitudinally and transversely. The pendulums should 

be in place prior to the scheduled time of the inclining test. 
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It is recommended that inclinometers or other measuring devices only be used in 

conjunction with at least one pendulum. 

Where a U-tube is used, the following should be complied with: 

1. the ends of the device should be securely positioned as far outboard as possible. 

2. arrangements should be made for recording all readings at both ends. For easy 

reading and checking for air pockets clear plastic tube or hose should be used 

throughout. 

3. the horizontal distance between ends should be sufficient to obtain a level 

difference of at least 15 cm between the upright and the maximum inclination to 

each side. 

Equipment required 

Besides the physical equipment necessary such as the inclining weights, pendulums, 

small boat, etc., the following are necessary and should be provided by or made available 

to the person in charge of the inclining: 

1. engineering scales for measuring pendulum deflections (rules should be 

subdivided sufficiently to achieve the desired accuracy); 

2. sharp pencils for marking pendulum deflections; 

3. chalk for marking the various positions of the inclining weights; 

4. a sufficiently long measuring tape for measuring the movement of the weights and 

locating different items on board; 
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5. a sufficiently long sounding tape for sounding tanks and taking freeboard 

readings; 

6. one or more well maintained specific gravity hydrometers with range sufficient to 

cover 0.999 to 1.030, to measure the specific gravity of the water in which the 

ship is floating (a hydrometer for measuring specific gravity of less than 1.000 

may be needed in some locations); 

7. other hydrometers as necessary to measure the specific gravity of any liquids on 

board; 

8. graph paper to plot inclining moments versus tangents; 

9. a straight edge to draw the measured waterline on the lines drawing; 

10. a pad of paper to record data; 

11. an explosion proof testing device to check for sufficient oxygen and absence of 

lethal gases in tanks and other closed spaces such as voids and cofferdams; 

12. a thermometer; and 

13. draught tubes (if necessary). 

Test procedure 

The inclining experiment, the freeboard/draught readings and the survey may be 

conducted in any order and still achieve the same results. If the person conducting the 

inclining test is confident that the survey will show that the ship is in an acceptable 

condition and there is the possibility of the weather becoming unfavourable, then it is 

suggested that the inclining be performed first and the survey last. If the person 

conducting the test is doubtful that the ship is complete enough for the test, it is 

recommended that the survey be performed first since this could invalidate the entire test, 

regardless of the weather conditions. It is very important that all weights, the number of 

people on board, etc., remain constant throughout the test. 

Initial walk through and survey 

The person responsible for conducting the inclining test should arrive on board the ship 

well in advance of the scheduled time of the test to ensure that the ship is properly 

prepared for the test. If the ship to be inclined is large, a preliminary walk through may 

need to be done the day preceding the actual incline. To ensure the safety of personnel 

conducting the walk through, and to improve the documentation of surveyed weights and 

deficiencies, at least two persons should make the initial walk through. Things to check 

include: all compartments are open, clean, and dry, tanks are well ventilated and gas free, 

movable or suspended items are secured and their position documented, pendulums are 

in place, weights are on board and in place, a crane or other method for moving weights 

is available, and the necessary plans and equipment are available Before beginning the 

inclining test, the person conducting the test should: 

1. consider the weather conditions. The combined adverse effect of wind, current 

and sea may result in difficulties or even an invalid test due to the following: 

a. inability to accurately record freeboards and draughts; 

b. excessive or irregular oscillations of the pendulums; 

c. variations in unavoidable superimposed heeling moments. 
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In some instances, unless conditions can be sufficiently improved by moving the ship to 

a better location, it may be necessary to delay or postpone the test. Any significant 

quantities of rain, snow, or ice should be removed from the ship before the test. If bad 

weather conditions are detected early enough and the weather forecast does not call for 

improving conditions, the Administration representative should be advised prior to 

departure from the office and an alternate date scheduled; 

2. make a quick overall survey of the ship to make sure the ship is complete enough 

to conduct the test and to ensure that all equipment is in place. An estimate of 

items which will be outstanding at the time of the inclining test should be included 

as part of any test procedure submitted to the Administration. This is required so 

that the Administration representative can advise the shipyard/naval architect if in 

their opinion the ship will not be sufficiently complete to conduct the incline and 

that it should be rescheduled. 

If the condition of the ship is not accurately depicted in the test procedure and at 

the time of the inclining test the Administration representative considers that the 

ship is in such condition that an accurate incline cannot be conducted, the 

representative may refuse to accept the incline and require that the incline be 

conducted at a later date; 

 

3. enter all empty tanks after it is determined that they are well ventilated and gas 

free to ensure that they are dry and free of debris. Ensure that any pressed up tanks 

are indeed full and free of air pockets. The anticipated liquid loading for the 

incline should be included in the procedure required to be submitted to the 

Administration; 

4. survey the entire ship to identify all items which need to be added to the ship, 

removed from the ship, or relocated on the ship to bring the ship to the lightship 

condition. Each item should be clearly identified by weight and vertical and 

longitudinal location. If necessary, the transverse location should also be 

recorded. The inclining weights, the pendulums, any temporary equipment and 

dunnage, and the people on board during the inclining test are all among the 

weights to be removed to obtain the lightship condition. The person calculating 

the lightship characteristics from the data gathered during the incline and survey 

and/or the person reviewing the inclining test may not have been present during 

the test and should be able to determine the exact location of the items from the 

data recorded and the ship's drawings. Any tanks containing liquids should be 

accurately sounded and the soundings recorded; 

 

a. it is recognized that the weight of some items on board, or that are to be added, 

may have to be estimated. If this is necessary, it is in the best interest of safety 

to be on the safe side when estimating, so the following rules of thumb should 

be followed: 

 when estimating weights to be added: 

o estimate high for items to be added high in the ship. 

o estimate low for items to be added low in the ship. 
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o when estimating weights to be removed: 

o estimate low for items to be removed from high in the ship. 

o estimate high for items to be removed from low in the ship. 

 

 when estimating weights to be relocated: 

o estimate high for items to be relocated to a higher point in the 

ship. 

o estimate low for items to be relocated to a lower point in the ship. 

 

Freeboard/draught readings 

Freeboard/draught readings should be taken to establish the position of the waterline in 

order to determine the displacement of the ship at the time of the inclining test. It is 

recommended that at least five freeboard readings, approximately equally spaced, be 

taken on each side of the ship or that all draught marks (forward, midship, and aft) be 

read on each side of the ship. Draught mark readings should be taken to assist in 

determining the waterline defined by freeboard readings, or to verify the vertical location 

of draught marks on ships where their location has not been confirmed. The locations for 

each freeboard reading should be clearly marked. The longitudinal location along the ship 

should be accurately determined and recorded since the (moulded) depth at each point 

will be obtained from the ship's lines. All freeboard measurements should include a 

reference note clarifying the inclusion of the coaming in the measurement and the 

coaming height. 

Draught and freeboard readings should be read immediately before or immediately after 

the inclining test. Weights should be on board and in place and all personnel who will be 

on board during the test including those who will be stationed to read the pendulums, 

should be on board and in location during these readings. This is particularly important 

on small ships. If readings are made after the test, the ship should be maintained in the 

same condition as during the test. For small ships, it may be necessary to counterbalance 

the list and trim effects of the freeboard measuring party. When possible, readings should 

be taken from a small boat. 

A small boat should be available to aid in the taking of freeboard and draught mark 

readings. It should have low freeboard to permit accurate observation of the readings. 

The specific gravity of the flotation water should be determined at this time. Samples 

should be taken from a sufficient depth of the water to ensure a true representation of the 

flotation water and not merely surface water, which could contain fresh water from run 

off of rain. A hydrometer should be placed in a water sample and the specific gravity read 

and recorded. For large ships, it is recommended that samples of the flotation water be 

taken forward, midship, and aft and the readings averaged. For small ships, one sample 

taken from midships should be sufficient. The temperature of the water should be taken 

and the measured specific gravity corrected for deviation from the standard, if necessary. 

A correction to water specific gravity is not necessary if the specific gravity is determined 

at the inclining experiment site. 
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Correction is necessary if specific gravity is measured when sample temperature differs 

from the temperature at the time of the inclining (e.g., if check of specific gravity is done 

at the office). 

A draught mark reading may be substituted for a given freeboard reading at that 

longitudinal location if the height and location of the mark has been verified to be accurate 

by a keel survey while the ship was in dry dock. 

A device, such as a draught tube, can be used to improve the accuracy of 

freeboard/draught readings by damping out wave action. 

The dimensions given on a ship's lines drawing are normally moulded dimensions. In the 

case of depth, this means the distance from the inside of the bottom shell to the inside of 

the deck plate. In order to plot the ship's waterline on the lines drawing, the freeboard 

readings should be converted to moulded draughts. Similarly, the draught mark readings 

should be corrected from extreme (bottom of keel) to moulded (top of keel) before 

plotting. Any discrepancy between the freeboard/draught readings should be resolved.  

The mean draught (average of port and starboard reading) should be calculated for each 

of the locations where freeboard/draught readings are taken and plotted on the ship's lines 

drawing or outboard profile to ensure that all readings are consistent and together define 

the correct waterline. The resulting plot should yield either a straight line or a waterline 

which is either hogged or sagged. If inconsistent readings are obtained, the 

freeboards/draughts should be retaken. 

The incline 

Prior to any weight movements the following should be checked: 

1. the mooring arrangement should be checked to ensure that the ship is floating 

freely. (This should be done just prior to each reading of the pendulums).  

2. the pendulums should be measured and their lengths recorded. The pendulums 

should be aligned so that when the ship heels, the wire will be close enough to the 

batten to ensure an accurate reading but will not come into contact with the batten. 

The typical satisfactory arrangement is shown in figure below. 

3. the initial position of the weights is marked on the deck. This can be done by 

tracing the outline of the weights on the deck. 

4. the communications arrangement is adequate. 

5. all personnel are in place. 

A plot should be run during the test to ensure that acceptable data is being obtained. 

Typically, the abscissa of the plot will be heeling moment (weight times distance) and the 

ordinate will be the tangent of the heel angle (deflection of the pendulum divided by the 

length of the pendulum). This plotted line does not necessarily pass through the origin or 

any other particular point for no single point is more significant than any other point. A 

linear regression analysis is often used to fit the straight line. The weight movements 

shown in figure below give a good spread of points on the test plot. 
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Plotting all of the readings for each of the pendulums during the inclining experiment aids 

in the discovery of bad readings. Since (W)(x)/tan θ should be constant, the plotted line 

should be straight. Deviations from a straight line are an indication that there were other 

moments acting on the ship during the inclining. 

These other moments should be identified, the cause corrected, and the weight 

movements repeated until a straight line is achieved. Figures below illustrate examples of 

how to detect some of these other moments during the inclining, and a recommended 

solution for each case. For simplicity, only the average of the readings is shown on the 

inclining plots. 
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Once everything and everyone is in place, the zero position should be obtained and the 

remainder of the experiment conducted as quickly as possible, while maintaining 

accuracy and proper procedures, in order to minimize the possibility of a change in 

environmental conditions during the test. 

Prior to each pendulum reading, each pendulum station should report to the control station 

when the pendulum has stopped swinging. Then, the control station will give a "standby" 

warning and then a "mark" command. When "mark" is given, the batten at each position 

should be marked at the location of the pendulum wire. If the wire was oscillating slightly, 

the centre of the oscillations should be taken as the mark. If any of the pendulum readers 

does not think the reading was a good one, the reader should advise the control station 
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and the point should be retaken for all pendulum stations. Likewise, if the control station 

suspects the accuracy of a reading, it should be repeated for all the pendulum stations. 

Next to the mark on the batten should be written the number of the weight movement, 

such as zero for the initial position and one through seven for the weight movements. 

Each weight movement should be made in the same direction, normally transversely, so 

as not to change the trim of the ship. After each weight movement, the distance the weight 

was moved (centre to centre) should be measured and the heeling moment calculated by 

multiplying the distance by the amount of weight moved. The tangent is calculated for 

each pendulum by dividing the deflection by the length of the pendulum. The resultant 

tangents are plotted on the graph. Provided there is good agreement among the pendulums 

with regard to the tan θ value, the average of the pendulum readings may be graphed 

instead of plotting each of the readings. 

Inclining data sheets should be used so that no data is forgotten and so that the data is 

clear, concise, and consistent in form and format. Prior to departing the ship, the person 

conducting the test and the Administration representative should initial each data sheet as 

an indication of their concurrence with the recorded data. 

See more information in Code on intact stability for all types of ships covered by IMO; 

RESOLUTION A.749(18); Adopted on 4 November 1993. 

 

Recommendations on Intact Stability for Passenger and Cargo Ships Under 100 

Metres in Length 

Recommended Criteria 

The following criteria are recommended for passenger and cargo ships: 

a. The area under the righting lever curve (GZ curve) should not be less than 

0.055 metre-radians up to θ= 30° angle of heel and not less than 0.09 metre-

radians up to θ= 40° or the angle of flooding θf* if this angle is less than 40° 

Additionally, the area under the righting lever curve (GZ curve) between the 

angles of heel of 30° and 40° or between 30° and θf*, if this angle is less than 

40° , should not be less than 0.03 metre-radians. 

*θ is an angle of heel at which openings in the hull, superstructures or deckhouses which 

cannot be closed weathertight immerse. In applying this criterion, small openings through 

which progressive flooding cannot take place need not be considered as open. 

b. The righting lever GZ should be at least 0.20 m. at an angle of heel equal to or 

greater than 30°. 

c. The righting lever GZ should be at least 0.20 m. at an angle of heel equal to or 

greater than 30°. 

d. The maximum righting arm should occur at an angle of heel preferably 

exceeding 30° but not less than 25° 

e. the initial metacentric height GM○should not be less than 0.15 m. 
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The following additional criteria are recommnended for passenger ships: 

a. The angle of heel on account of crowding of passengers to one side as 

defined in Appendix II 2.(9) should not exceed 10°.  

b. The angle of heel on account turning should not exceed 10° when 

calculated using the following formula:  

 
where : 

 

The criteria mentioned minimum values, but no maximúm values are recommended. It 

is advisable to avoid excessive values, since these might lead to acceleration forces 

which could be prejudicial to the ship, its complement, its equipment and to the safe 

carriage of the cargo.  

Where anti-rolling devices are installed in a ship the Adminiatration should be satisfied 

that the above criteria can be maintained when the devices are in operation. 

A number of influences such as beam wind on ships with large windage area, icing of 

topsides , water trapped on deck, rolling characteristics, following seas, etc. adversely 

affect stability and the Administration is advised to take these into account so far as is 

deemed necessary. 

Regard should be paid to the possible adverse effects on stability where certain bulk 

cargoes are carried. In this connexion attention should be paid to the Code of Safe 

Practice for Bulk Cargoes. Ships carrying grain in bulk should comply with the criteria 

mentioned in addition to the stability requirements in Chapter VI of the International 

Convention for the Safety of Life at Sea, 1960. 

 

Inclining Test 

When construction is finished , each ship should undergo an inclining test , actual 

displacement and coordinates of the centre of gravity being determined for the light ship 

condition. 

The Administration may allow the inclining test of an individual ship to be dispensed 

with provided basic stability data are available from the inclining test of a sister ship. 

 

Stability Information 

The master of any ship to which the present Recommendation applies should receive 

information which will enable him to assess with ease and certainty the stability of his 
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ship in different service conditions. A duplicate of this information should be 

communicated to the Administration. 

 

Stability information should comprise: 

i. Stability characteristic8 of typical loading conditions; 

ii. Information in the form. of tables or diagrams which will enable 

the master to assess the stability of his ship and verify whether it is 

sufficient in all loading conditions differing from the standard 

ones. This information should include, in particular , a curve or 

table giving, as a function of the draughts , the required initial 

metacentric height (or any other stability parameter) which ensures 

that the stability is in compliance with the criteria given in 5.a. 

above;  

iii. Information on. the proper use of anti-rolling devices if these are 

installed in the ship;  

iv. Additionally, information enabling the ship’s master to determine 

the initial metacentric height by means of rolling test as described 

in the Appendix to the Memorandum to Administrations 

reproduced at Appendix III would be desirable; 

v. Notes on the corrections to be made to the initial metacentric 

height take account of free surface liquids. 

For more information see in RESOLUTION A.167 (ES. IV) Superseded by A.749(18); 

Recommendation on intact stability for passenger and cargo ships under 100 metres in 

length 

 

Rolling of Ships 

Synchronous rolling of ships 

Synchronous rolling is caused by the ship’s rolling period TR becoming synchronous or 

resonant with the wave period. When this occurs, the ship will heel over and, in 

exceptional circumstances, be rolled further over by the action of the wave. 

Consequently, there is a serious danger that the vessel will heel beyond a point or angle 

of heel from which it cannot return to an upright condition. 

The ship ends up having negative stability, and will capsize. 

In Figure below shows a ship with synchronous rolling problems. 

To reduce synchronous rolling: 

1. Use water ballast changes to alter the KG of the vessel. This should alter 

the GMT and hence the natural rolling period TR to a non-synchronous 

value.  
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2. Change the course heading of the ship so that there will be a change in the 

approaching wave frequencies. In other words, introduce a yawing effect. 

 

Synchronous rolling in waves  

3. Alter the ship’s speed until synchronism or resonance no longer exists with 

the wave frequency. 

 

Parametric rolling of ships 

Parametric rolling is produced by pitching motions on vessels which have very fine 

bowlines together with very wide and full stern contours. One such ship type is the 

container ship. Figure below shows a ship with parametric rolling problems. 

The cause depends very much on the parameters of the vessel, hence the name ‘parametric 

rolling’. It is most marked when the pitching period TP is either equal to, or half that of 

the vessel’s rolling period TR. 

As the stern dips into the waves it produces a rolling action. This remains unchecked as 

the bow next dips into the waves due to pitching forces. It is worst when TP = TR or when 

TP = 1⁄2 x TR. 

In effect, the rolling characteristics are different at the stern to those at the bow. It causes 

a twisting or torsioning along the ship leading to extra rolling motions. 

If TP = TR, or TP = 1⁄2 x TR, then interaction exists and the rolling of the ship is increased. 

A more dangerous situation develops because of the interplay between the pitching and 

rolling motions. 
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Pitch induced or parametric rolling on a container vessel 

Parametric rolling is worse when a ship is operating at reduced speed in heavy sea 

conditions. Such condition can cause containers to be lost overboard due to broken deck 

lashings. 

The IMO suggest that parametric rolling is particularly dangerous when the wavelength 

is 1.0 to 1.5 times the ship’s length. 

Parametric rolling problems are least on box-shaped vessels or full-form barges where 

the aft and forward contours are not too dissimilar. Very little transverse and longitudinal 

interplay occurs. 

To reduce parametric rolling: 

1. A water ballast could be used to alter the GMT and hence the natural 

rolling period TR, to a non-synchronous value. 

2. The ship needs to have an anti-rolling acting stabilising system. 

Antirolling stability tanks that transfer water across the ship or vertically 

between two tanks are effective for all ship speeds. A quick response time 

is vital to counteract this type of rolling.  

3. Hydraulic fin stabilisers would also help to reduce parametric rolling. 

They maybe telescopic or hinged into the sides of the vessel at or near to amidships. 

4. Alter the ship’s forward speed. 

5. Alter the ship’s course. 
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Dry-Docking and Grounding 

When a ship enters a drydock she must have a positive initial GM, be upright, and 

trimmed slightly, usually by the stern. On entering the drydock the ship is lined up with 

her centreline vertically over the centreline of the keel blocks and the shores are placed 

loosely in position. The dock gates are then closed and pumping out commences. The rate 

of pumping is reduced as the ship’s stern post nears the blocks. When the stern lands on 

the blocks the shores are hardened up commencing from aft and gradually working 

forward so that all of the shores will be hardened up in position by the time the ship takes 

the blocks overall. The rate of pumping is then increased to quickly empty the dock. 

As the water level falls in the drydock there is no effect on the ship’s stability so long as 

the ship is completely waterborne, but after the stern lands on the blocks the draft aft will 

decrease and the trim will change by the head. This will continue until the ship takes the 

blocks overall throughout her length, when the draft will then decrease uniformly forward 

and aft. 

The interval of time between the stern post landing on the blocks and the ship taking the 

blocks overall is referred to as the critical period. During this period part of the weight of 

the ship is being borne by the blocks, and this creates an upthrust at the stern which 

increases as the water level falls in the drydock. The upthrust causes a virtual loss in 

metacentric height and it is essential that positive effective metacentric height be 

maintained throughout the critical period, or the ship will heel over and perhaps slip off 

the blocks with disastrous results. 

The purpose of this chapter is to show the methods by which the effective metacentric 

height may be calculated for any instant during the drydocking process. 

Figure below shows the longitudinal section of a ship during the critical period. ‘P’ is the 

upthrust at the stern and ‘l’ is the distance of the centre of flotation from aft. The trimming 

moment is given by P x l. But the trimming moment is also equal to MCTC x change of 

trim. 
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Where 

P = the upthrust at the stern in tonnes 

t = the change of trim since entering the drydock in centimetres 

l = the distance of the centre of flotation from aft in metres 

Now consider Figure below which shows a transverse section of the ship during the 

critical period after she has been inclined to a small angle (ɵ degrees) by a force external 

to the ship. For the sake of clarity the angle of heel has been magnified. The weight of the 

ship (W) acts downwards through the centre of gravity (G). The force P acts upwards 

through the keel (K) and is equal to the weight being borne by the blocks. For equilibrium 

the force of buoyancy must now be (W - P) and will act upwards through the initial 

metacentre (M).   

There are, thus, three parallel forces to consider when calculating the effect of the force 

P on the ship’s stability. Two of these forces may be replaced by their resultant in order 

to find the effective metacentric height and the moment of statical stability. 

 

Method (a) 

 

 
In Figure below consider the two parallel forces P and (W - P). Their resultant W will 

act upwards through M1 such that: 
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There are now two forces to consider: W acting upwards through M1 and W acting 

downwards through G. These produce a righting moment of W x GM1 - sin ɵ. 

Note also that the original metacentric height was GM but has now been reduced to GM1. 

Therefore MM1 is the virtual loss of metacentric height due to drydocking. 

 

Or 

                              
Method (b) 

 

 
Now consider the two parallel forces W and Pin Figure above. Their resultant (W - P) 

acts downwards through G1 such that:  

 

 
 

There are now two forces to consider: (W - P) acting upwards through M and (W - P) 

acting downwards through G1. These produce a righting moment of (W - P) x G1M x sin 

ɵ. 

The original metacentric height was GM but has now been reduced to G1M. Therefore 

GG1 is the virtual loss of metacentric height due to drydocking. 
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3.1.2. Effect on Trim and Stability in the Event of Damage and Stability 

Effect of Flooding on Transverse Stability 

When a space is flooded without free communication with the sea, the stability can be 

calculated by taking account of the mass of water and the free surface effect. Examples 

would be the accumulation of water in ‘tween-decks as a result of firefighting, or flooding 

through a crack in the hull or through a fractured pipe. The ship’s hydrostatic data for the 

increased displacement are applicable for the calculations. 

If a compartment is holed so that water can flow freely in and out of it, that compartment 

can be considered as part of the sea and no longer part of the ship. The buoyancy of the 

space up to the water level before damage is lost and the waterplane area of the ship is 

reduced by the waterplane area of the damaged compartment. These changes give rise to 

changes in the hydrostatic data needed to calculate the transverse stability and trim.  

The lost buoyancy, expressed in tonnes, is the mass of water which could enter the space 

up to the original waterplane, i.e. the volume x permeability x density of water in which 

the ship is floating. 

The lost waterplane area is the area of the bilged compartment at the original 

waterplane. If the compartment is completely contained below the waterline, e.g. a 

double-bottom tank, there is no loss of waterplane area provided the tank top remains 

intact. The original waterplane area may be given in the ship’s data or it can be calculated 

from 

 
 

Of the two corrections in this objective, the first is the second moment of lost waterplane 

area about its own centroid, the second a correction to give the loss about the new centroid 
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of the intact waterplane. In the case of symmetrical flooding, the second correction is 

zero. For wing compartments, the second correction is very much greater than the first, 

even for compartments extending half the breadth of the ship. 

Generally, the displacement of the ship and the position of the centre of gravity will 

remain unchanged after bilging. However, if a tank containing a liquid is bilged, the 

weight of the tank contents is lost, causing a reduction in displacement and a shift in the 

position of the ship’s centre of gravity. The lost buoyancy would be comparable with the 

lost weight, causing a similar shift in the centre of buoyancy with the result that there 

would be little change of draught, trim or list,. The loss of waterplane area would result 

in a reduction of GM. 

Permeability 

Permeability is the amount of water that can enter a compartment or tank after it has been 

bilged. When an empty compartment is bilged, the whole of the buoyancy provided by 

that compartment is lost. Typical values for permeability, μ, are as follows: 

Empty compartment  μ = 100% 

Engine room   μ = 80% to 85% 

Grain-filled cargo hold  μ = 60% to 65% 

Coal-filled compartment  μ = 36% approximately 

Filled water ballast tank  μ = 0% 

(when ship is in salt water) 

 

Consequently, the higher the value of the permeability for a bilged compartment, the 

greater will be a ship’s loss of buoyancy when the ship is bilged. 

The permeability of a compartment can be found from the formula: 

𝜇 = 𝑃𝑒𝑟𝑚𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =  
𝐵𝑟𝑜𝑘𝑒𝑛 𝑠𝑡𝑜𝑤𝑎𝑔𝑒 

𝑆𝑡𝑜𝑤𝑎𝑔𝑒 𝑓𝑎𝑐𝑡𝑜𝑟
 𝑥 100 𝑝𝑒𝑟 𝑐𝑒𝑛𝑡 

The broken stowage to be used in this formula is the broken stowage per tonne of stow. 

When a bilged compartment contains cargo, the formula for finding the increase in draft 

must be amended to allow for the permeability. If ‘μ’ represents the permeability, 

expressed as a fraction, then the volume of lost buoyancy will be ‘μ v’ and the area of the 

intact water-plane will be ‘A - μ v’ square metres. The formula then reads: 

𝑥 =  
𝜇 𝑣 

𝐴 −  𝜇 𝑎 
  

Angle of Heel 

Buoyancy is lost at the damaged compartment and an equal amount of buoyancy is gained 

at the position of the new centre of flotation. The transverse shift in the ship’s centre of 

buoyancy is, therefore, lost buoyancy x transverse distance from centre of flotation 

divided by the displacement. On the assumption that the centre of gravity is still on the 

centreline, the shift in buoyancy is the heeling arm. 
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The angle of heel would be given by the intersection of the GZ curve for the damaged 

ship with the heeling-arm curve BB1 cos θ. Since KN curves for the damaged condition 

are not available, the GZ curve has to be constructed, using values for the intact ship at a 

displacement corresponding to the damaged draught and a KG chosen to give the 

modified value of GM. The angle of heel read from the curve will be approximate. If the 

angle is small it can be calculated from, tan θ = BB1 /GM 

Effect of Flooding on Trim  

Similar calculations are necessary to find the longitudinal position of the centre of 

flotation after damage, and the reduction of BML. The change in GML is used to calculate 

the change in MCT 1cm. 

Buoyancy has been lost at the damaged compartment and replaced at the centre of 

flotation, hence the trimming moment is the product of lost buoyancy and the distance 

from the centre of the damaged compartment to the new centre of flotation. The change 

of trim and the draught at each end are then calculated in the usual way. 

Flooding of a compartment near an end of the ship causes a large shift in the centre of 

flotation away from the damaged end and a large reduction in MCT 1cm. Combined with 

the sinkage due to lost buoyancy, this may produce a large increase in draught at the 

damaged end. The original trim of the ship will influence the chances of the ship surviving 

the damage. 

A ship already trimmed towards the damaged end is more vulnerable than one on an even 

keel or trimmed the other way. 

Measures to Improve Stability or Trim when Damaged 

The immediate action should be to restrict the flooding and, if possible, to stop it. In the 

event of collision or stranding damage, it will not be possible to stop the flooding or 

reduce it significantly by the use of pumps. Even a comparatively small hole below the 

waterline admits water at a much higher rate than the capacity of bilge or ballast pumps. 

All watertight doors, valves, dampers in ventilation shafts and access hatches should be 

closed to prevent flooding progressing to other compartments. Where cross flooding 

arrangements are required, they should be put into operation at once to restrict the 

resulting list. 

In passenger ships, the guidance in the damage control booklet should be followed. 

The same applies to cargo ships where damage control information is provided. 

In nearly all cases, damage will result in sinkage, list and trim, loss of stability and loss 

of longitudinal strength. Corrective action for one condition will affect the others. 

Excessive list or trim should be corrected by moving weights, fuel, water or liquid 

cargoes, when possible. If ballast is added, it increases the sinkage. In some cases it may 

be possible to pump out ballast to improve list or trim and lighten the ship at the same 
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time. If the ballast is taken from double-bottom tanks, however, the stability will be 

further reduced. 

Stability may be improved by transferring fuel from wing or cross bunker tanks to double 

bottoms if suitable tanks are empty. Efforts should be made to reduce free surface to a 

minimum. Water accumulating in upper decks as a result of fire fighting should be drained 

to the lowest level possible if means of pumping it out of the ship cannot be arranged. 

After collision or stranding damage, particularly near the middle length of the ship, the 

longitudinal strength will be impaired and account should be taken of that when deciding 

on the transfer or addition of weights. 

Cases have occurred where a slow leakage of water has been absorbed by a cargo, such 

as grain, with no water reaching the drain wells. The added weight, high on one side of 

the hold, has led to a steadily increasing list and eventual capsizing. As the source of the 

leakage was inaccessible, nothing could be done. Cargo spaces should be thoroughly 

inspected whenever they are empty for signs of leakage, indicating cracks or damage to 

overside discharge valve covers. 

3.1.3. Knowledge of IMO Recommendations Concerning Ship Stability  

Intact Stability Code 

 

IMO has long developed intact stability criteria for various types of ships, culminating in 

the completion of the Code on Intact Stability for All Types of Ships Covered by IMO 

Instruments (IS Code) in 1993 (resolution A.749 (18)) and later amendments thereto 

(resolution MSC.75(69)).  The IS Code included fundamental principles such as general 

precautions against capsizing (criteria regarding metacentric height (GM) and righting 

lever (GZ)); weather criterion (severe wind and rolling criterion); effect of free surfaces 

and icing; and watertight integrity.  The IS Code also addressed related operational 

aspects like information for the master, including stability and operating booklets and 

operational procedures in heavy weather. 
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In 2008, the Maritime Safety Committee, at its eighty-fifth session, adopted the 

International Code on Intact Stability, 2008 (2008 IS Code), following extensive 

considerations by the SLF Sub-Committee and taking into account technical 

developments, to update the 1993 Intact Stability Code.  MSC 85 also adopted 

amendments to the SOLAS Convention and to the 1988 Load Lines Protocol to make the 

2008 IS Code mandatory, which entered into force on 1 July 2010.  The 2008 IS Code 

provides, in a single document, both mandatory requirements and recommended 

provisions relating to intact stability that will significantly influence the design and the 

overall safety of ships. 

 

3.2. Monitor and Control Compliance with Legislative Requirements and 

Measures to Ensure Safety of Life at Sea and the Protection of the Marine 

Environment 

 

3.2.1. International Maritime Law Embodied in International Agreements and 

Conventions  

Law of the sea  

The law of the sea is a body of customs, treaties, and international agreements by which 

governments maintain order, productivity, and peaceful relations on the sea. 

Branch of international law concerned with public order at sea. Much of this law is 

codified in the United Nations Convention on the Law of the Sea, signed Dec. 10, 1982. 

The convention, described as a “constitution for the oceans,” represents an attempt to 

codify international law regarding territorial waters, sea-lanes, and ocean resources. It 
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came into force in 1994 after it had been ratified by the requisite 60 countries; by the early 

21st century the convention had been ratified by more than 150 countries. 

According to the 1982 convention, each country’s sovereign territorial waters extend to 

a maximum of 12 nautical miles (22 km) beyond its coast, but foreign vessels are granted 

the right of innocent passage through this zone. Passage is innocent as long as a ship 

refrains from engaging in certain prohibited activities, including weapons testing, spying, 

smuggling, serious pollution, fishing, or scientific research. Where territorial waters 

comprise straits used for international navigation (e.g., the straits of Gibraltar, Mandeb, 

Hormuz, and Malacca), the navigational rights of foreign shipping are strengthened by 

the replacement of the regime of innocent passage by one of transit passage, which places 

fewer restrictions on foreign ships. A similar regime exists in major sea-lanes through the 

waters of archipelagos (e.g., Indonesia). 

Beyond its territorial waters, every coastal country may establish an exclusive economic 

zone (EEZ) extending 200 nautical miles (370 km) from shore. Within the EEZ the coastal 

state has the right to exploit and regulate fisheries, construct artificial islands and 

installations, use the zone for other economic purposes (e.g., the generation of energy 

from waves), and regulate scientific research by foreign vessels. Otherwise, foreign 

vessels (and aircraft) are entitled to move freely through (and over) the zone. 

With regard to the seabed beyond territorial waters, every coastal country has exclusive 

rights to the oil, gas, and other resources in the seabed up to 200 nautical miles from shore 

or to the outer edge of the continental margin, whichever is the further, subject to an 

overall limit of 350 nautical miles (650 km) from the coast or 100 nautical miles (185 

km) beyond the 2,500-metre isobath (a line connnecting equal points of water depth). 

Legally, this area is known as the continental shelf, though it differs considerably from 

the geological definition of the continental shelf. Where the territorial waters, EEZs, or 

continental shelves of neighbouring countries overlap, a boundary line must be drawn by 

agreement to achieve an equitable solution. Many such boundaries have been agreed 

upon, but in some cases when the countries have been unable to reach agreement the 

boundary has been determined by the International Court of Justice (ICJ; e.g., the 

boundary between Bahrain and Qatar) or by an arbitration tribunal (e.g., the boundary 

between France and the United Kingdom). The most common form of boundary is an 

equidistance line (sometimes modified to take account of special circumstances) between 

the coasts concerned. 

 

The high seas lie beyond the zones described above. The waters and airspace of this area 

are open to use by all countries, except for those activities prohibited by international law 

(e.g., the testing of nuclear weapons). The bed of the high seas is known as the 

International Seabed Area (also known as “the Area”), for which the 1982 convention 

established a separate and detailed legal regime. In its original form this regime was 

unacceptable to developed countries, principally because of the degree of regulation 

involved, and was subsequently modified extensively by a supplementary treaty (1994) 

to meet their concerns. Under the modified regime the minerals on the ocean floor beneath 
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the high seas are deemed “the common heritage of mankind,” and their exploitation is 

administered by the International Seabed Authority (ISA). Any commercial exploration 

or mining of the seabed is carried out by private or state concerns regulated and licensed 

by the ISA, though thus far only exploration has been carried out. If or when commercial 

mining begins, a global mining enterprise would be established and afforded sites equal 

in size or value to those mined by private or state companies. Fees and royalties from 

private and state mining concerns and any profits made by the global enterprise would be 

distributed to developing countries. Private mining companies are encouraged to sell their 

technology and technical expertise to the global enterprise and to developing countries. 

On many issues the 1982 convention contains precise and detailed regulations (e.g., on 

innocent passage through territorial waters and the definition of the continental shelf), but 

on other matters (e.g., safety of shipping, pollution prevention, and fisheries conservation 

and management) it merely provides a framework, laying down broad principles but 

leaving the elaboration of rules to other treaties. Regarding the safety of shipping, detailed 

provisions on the safety and seaworthiness of ships, collision avoidance, and the 

qualification of crews are contained in several treaties adopted under the auspices of the 

International Maritime Organization (IMO), a specialized agency of the United Nations 

(UN). The IMO also has adopted strict antipollution standards for ships. Pollution of the 

sea from other sources is regulated by several regional treaties, most of which have been 

adopted under the aegis of the United Nations Environment Programme. The broad 

standards for fisheries conservation in and management of the EEZ (where most fishing 

takes place) laid out in the 1982 convention have been supplemented by nonbinding 

guidelines contained in the Code of Conduct for Responsible Fisheries adopted in 1995 

by the UN Food and Agriculture Organization. Principles of management for high seas 

fishers are laid down in the UN fish stocks treaty (1995), which manages straddling and 

highly migratory fish stocks, and in detailed measures adopted by several regional 

fisheries commissions. 

Countries first attempt to settle any disputes stemming from the 1982 convention and its 

provisions through negotiations or other agreed-upon means of their choice (e.g., 

arbitration). If such efforts prove unsuccessful, a country may, subject to some 

exceptions, refer the dispute for compulsory settlement by the UN International Tribunal 

for the Law of the Sea (located in Hamburg, Ger.), by arbitration, or by the ICJ. Resort to 

these compulsory procedures has been quite limited. 

Safety 

International Convention on Load Lines, 1966, as amended 

It has long been recognized that limitations on the draught to which a ship may be loaded 

make a significant contribution to her safety. These limits are given in the form of 

freeboards, which constitute, besides external weathertight and watertight integrity, the 

main objective of the Convention. 

The first International Convention on Load Lines, adopted in 1930, was based on the 

principle of reserve buoyancy, although it was recognized then that the freeboard should 
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also ensure adequate stability and avoid excessive stress on the ship's hull as a result of 

overloading. 

In the 1966 Load Lines convention, adopted by IMO, provisions are made determining 

the freeboard of ships by subdivision and damage stability calculations. 

The regulations take into account the potential hazards present in different zones and 

different seasons. The technical annex contains several additional safety measures 

concerning doors, freeing ports, hatchways and other items. The main purpose of these 

measures is to ensure the watertight integrity of ships' hulls below the freeboard deck. 

All assigned load lines must be marked amidships on each side of the ship, together with 

the deck line. Ships intended for the carriage of timber deck cargo are assigned a smaller 

freeboard as the deck cargo provides protection against the impact of waves 

  

 Load Lines 1966 - Annexes 

The Convention includes Annex I, divided into four Chapters: 

o Chapter I - General; 

o Chapter II - Conditions of assignment of freeboard; 

o Chapter III - Freeboards; 

o Chapter IV - Special requirements for ships assigned timber freeboards. 

Annex II covers Zones, areas and seasonal periods. 

Annex III contains certificates, including the International Load Line Certificate. 

Amendments 1971, 1975, 1979, 1983 

The 1966 Convention provided for amendments to be made by positive acceptance. 

Amendments could be considered by the Maritime Safety Committee, the IMO Assembly 

or by a Conference of Governments. Amendments would then only come into force 12 

months after being accepted by two-thirds of Contracting Parties.In practice, amendments 

adopted between 1971 and 1983 never received enough acceptances to enter into force. 

These included: 

 the 1971 amendments - to make certain improvements to the text and to the chart 

of zones and seasonal areas; 

 the 1975 amendments - to introduce the principle of 'tacit acceptance' into the 

Convention;  

 the 1979 amendments - to make some alterations to zone boundaries off the coast 

of Australia; and 
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 the 1983 amendments - to extend the summer and tropical zones southward off 

the coast of Chile. 

 Adoption of tacit amendment procedure 1988 

The 1988 Protocol Adoption: 11 November 1988  

Entry into force: 3 February 2000 

The Protocol was primarily adopted in order to harmonize the Convention's survey and 

certification requirement with those contained in SOLAS and MARPOL 73/78. 

All three instruments require the issuing of certificates to show that requirements have 

been met and this has to be done by means of a survey which can involve the ship being 

out of service for several days. 

The harmonized system alleviates the problems caused by survey dates and intervals 

between surveys which do not coincide, so that a ship should no longer have to go into 

port or repair yard for a survey required by one Convention shortly after doing the same 

thing in connection with another instrument. 

The 1988 Load Lines Protocol revised certain regulations in the technical Annexes to the 

Load Lines Convention and introduced the tacit amendment procedure (which was 

already applicable to the 1974 SOLAS Convention).Amendments to the Convention may 

be considered either by the Maritime Safety Committee or by a Conference of Parties. 

Amendments must be adopted by a two-thirds majority of Parties to the Convention 

present and voting. Amendments enter into force six months after the deemed date of 

acceptance - which must be at least a year after the date of communication of adoption of 

amendments unless they are rejected by one-third of Parties. Usually, the date from 

adoption to deemed acceptance is two years. 

 The 1995 amendments 

Adopted: 23 November 1995 

Entry into force: 12 months after being accepted by two-thirds of Contracting 

Governments.  

Status: superseded by 2003 amendments 

  

The 2003 amendments 

Adopted: June 2003 

Entry into force: 1 January 2005 

The amendments to Annex B to the 1988 Load Lines Protocol include a number of 

important revisions, in particular to regulations concerning: strength and intact stability 

of ships; definitions; superstructure and bulkheads; doors; position of hatchways, 
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doorways and ventilators; hatchway coamings; hatch covers; machinery space openings; 

miscellaneous openings in freeboard and superstructure decks; cargo ports and other 

similar openings; spurling pipes and cable lockers; side scuttles; windows and skylights; 

calculation of freeing ports; protection of the crew and means of safe passage for crew; 

calculation of freeboard; sheer; minimum bow height and reserve buoyancy; and others. 

The amendments, which amount to a comprehensive revision of the technical regulations 

of the original Load Lines Convention, do not affect the 1966 LL Convention and only 

apply to approximately those ships flying the flags of States Party to the 1988 LL 

Protocol. 

 

International Convention for the Safety of Life at Sea, 974, as amended (SOLAS)  

The International Convention for the Safety of Life at Sea (SOLAS), 1974, requires flag 

States to ensure that their ships comply with minimum safety standards in construction, 

equipment and operation. It includes articles setting out general obligations, etcetera, 

followed by an annexe divided into twelve chapters.[1] Of these, chapter five (often called 

'SOLAS V') is the only one that applies to all vessels on the sea, including private yachts 

and small craft on local trips as well as to commercial vessels on international passages. 

Many countries have turned these international requirements into national laws so that 

anybody on the sea who is in breach of SOLAS V requirements may find themselves 

subject to legal proceedings. 

Chapter I – General Provisions 

Surveying the various types of ships and certifying that they meet the requirements 

of the convention. 

Chapter II-1 – Construction – Subdivision and stability, machinery and electrical 

installations 

The subdivision of passenger ships into watertight compartments so that after 

damage to its hull, a vessel will remain afloat and stable. 

Chapter II-2 – Fire protection, fire detection and fire extinction 

Fire safety provisions for all ships with detailed measures for passenger ships, 

cargo ships and tankers. 

Chapter III – Life-saving appliances and arrangements 

Life-saving appliances and arrangements, including requirements for life boats, 

rescue boats and life jackets according to type of ship. 

Chapter IV – Radiocommunications 

The Global Maritime Distress Safety System (GMDSS) requires passenger and 

cargo ships on international voyages to carry radio equipment, including satellite 
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Emergency Position Indicating Radio Beacons (EPIRBs) and Search and Rescue 

Transponders (SARTs). 

Chapter V – Safety of navigation 

This chapter requires governments to ensure that all vessels are sufficiently and 

efficiently manned from a safety point of view. It places requirements on all 

vessels regarding voyage and passage planning, expecting a careful assessment of 

any proposed voyages by all who put to sea. Every mariner must take account of 

all potential dangers to navigation, weather forecasts, tidal predictions, the 

competence of the crew, and all other relevant factors. It also adds an obligation 

for all vessels' masters to offer assistance to those in distress and controls the use 

of lifesaving signals with specific requirements regarding danger and distress 

messages. It is different from the other chapters, which apply to certain classes of 

commercial shipping, in that these requirements apply to all vessels and their 

crews, including yachts and private craft, on all voyages and trips including local 

ones. 

Chapter VI – Carriage of Cargoes 

Requirements for the stowage and securing of all types of cargo and cargo 

containers except liquids and gases in bulk. 

Chapter VII – Carriage of dangerous goods 

Requires the carriage of all kinds of dangerous goods to be in compliance with the 

International Maritime Dangerous Goods Code (IMDG Code). 

Chapter VIII – Nuclear ships 

Nuclear powered ships are required, particularly concerning radiation hazards, to 

conform to the Code of Safety for Nuclear Merchant Ships. 

Chapter IX – Management for the Safe Operation of Ships 

Requires every shipowner and any person or company that has assumed 

responsibility for a ship to comply with the International Safety Management 

Code (ISM). 

Chapter X – Safety measures for high-speed craft 

Makes mandatory the International Code of Safety for High-speed craft (HSC 

Code). 

Chapter XI-1 – Special measures to enhance maritime safety 

Requirements relating to organisations responsible for carrying out surveys and 

inspections, enhanced surveys, the ship identification number scheme, and 

operational requirements. 

Chapter XI-2 – Special measures to enhance maritime security 
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Includes the International Ship and Port Facility Security Code (ISPS Code). 

Confirms that the role of the Master in maintaining the security of the ship is not, 

and cannot be, constrained by the Company, the charterer or any other person. 

Port facilities must carry out security assessments and develop, implement and 

review port facility security plans. Controls the delay, detention, restriction, or 

expulsion of a ship from a port. Requires that ships must have a ship security alert 

system, as well as detailing other measures and requirements. 

Chapter XII – Additional safety measures for bulk carriers 

Specific structural requirements for bulk carriers over 150 metres in length. 

International Convention on Standards of Training, Certification and Watchkeeping 

for Seafarers (STCW) 

Adoption: 7 July 1978; Entry into force: 28 April 1984; Major revisions in 1995 and 2010 

The 1978 STCW Convention was the first to establish basic requirements on training, 

certification and watchkeeping for seafarers on an international level. Previously the 

standards of training, certification and watchkeeping of officers and ratings were 

established by individual governments, usually without reference to practices in other 

countries. As a result standards and procedures varied widely, even though shipping is 

the most international of all industries. 

The Convention prescribes minimum standards relating to training, certification and 

watchkeeping for seafarers which countries are obliged to meet or exceed. 

The 1995 amendments, adopted by a Conference, represented a major revision of the 

Convention, in response to a recognized need to bring the Convention up to date and to 

respond to critics who pointed out the many vague phrases, such as "to the satisfaction of 

the Administration", which resulted in different interpretations being made. 

The 1995 amendments entered into force on 1 February 1997. One of the major features 

of the revision was the division of the technical annex into regulations, divided into 

Chapters as before, and a new STCW Code, to which many technical regulations were 

transferred. Part A of the Code is mandatory while Part B is recommended. 

Dividing the regulations up in this way makes administration easier and it also makes the 

task of revising and updating them more simple: for procedural and legal reasons there is 

no need to call a full conference to make changes to Codes. 

  

Another major change was the requirement for Parties to the Convention are required to 

provide detailed information to IMO concerning administrative measures taken to ensure 

compliance with the Convention. This represented the first time that IMO had been called 

upon to act in relation to compliance and implementation - generally, implementation is 
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down to the flag States, while port State control also acts to ensure compliance. Under 

Chapter I, regulation I/7 of the revised Convention, Parties are required to provide 

detailed information to IMO concerning administrative measures taken to ensure 

compliance with the Convention, education and training courses, certification procedures 

and other factors relevant to implementation.The information is reviewed by panels of 

competent persons, nominated by Parties to the STCW Convention, who report on their 

findings to the IMO Secretary-General, who, in turn, reports to the Maritime Safety 

Committee (MSC) on the Parties which fully comply. The MSC then produces a list of 

"confirmed Parties" in compliance with the STCW Convention. 

 STCW Convention chapters 

Chapter I: General provisions 

Chapter II: Master and deck department  

Chapter III: Engine department 

Chapter IV: Radiocommunication and radio personnel 

Chapter V: Special training requirements for personnel on certain types of ships  

Chapter VI: Emergency, occupational safety, medical care and survival functions 

Chapter VII: Alternative certification  

Chapter VIII: Watchkeeping 

 

The STCW Code 

The regulations contained in the Convention are supported by sections in the STCW 

Code. Generally speaking, the Convention contains basic requirements which are then 

enlarged upon and explained in the Code. Part A of the Code is mandatory. The minimum 

standards of competence required for seagoing personnel are given in detail in a series of 

tables. Part B of the Code contains recommended guidance which is intended to help 

Parties implement the Convention. The measures suggested are not mandatory and the 

examples given are only intended to illustrate how certain Convention requirements may 

be complied with. However, the recommendations in general represent an approach that 

has been harmonized by discussions within IMO and consultation with other international 

organizations. 

The Manila amendments to the STCW Convention and Code were adopted on 25 

June 2010, marking a major revision of the STCW Convention and Code. The 2010 

amendments entered into force on 1 January 2012 under the tacit acceptance procedure 

and are aimed at bringing the Convention and Code up to date with developments since 

they were initially adopted and to enable them to address issues that are anticipated to 

emerge in the foreseeable future. 

 Amongst the amendments adopted, there are a number of important changes to each 

chapter of the Convention and Code, including: 
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 Improved measures to prevent fraudulent practices associated with certificates of 

competency and strengthen the evaluation process (monitoring of Parties' 

compliance with the Convention); 

 Revised requirements on hours of work and rest and new requirements for the 

prevention of drug and alcohol abuse, as well as updated standards relating to 

medical fitness standards for seafarers; 

 New certification requirements for able seafarers; 

 New requirements relating to training in modern technology such as electronic 

charts and information systems (ECDIS); 

 New requirements for marine environment awareness training and training in 

leadership and teamwork; 

 New training and certification requirements for electro-technical officers; 

 Updating of competence requirements for personnel serving on board all types of 

tankers, including new requirements for personnel serving on liquefied gas 

tankers; 

 New requirements for security training, as well as provisions to ensure that 

seafarers are properly trained to cope if their ship comes under attack by pirates; 

 Introduction of modern training methodology including distance learning and 

web-based learning; 

 New training guidance for personnel serving on board ships operating in polar 

waters; and 

 New training guidance for personnel operating Dynamic Positioning Systems. 

Passengers 

Special Trade Passenger Ships Agreement and Rules, 1971; Protocol on Space 

Requirements for Special Trade Passenger Ships, 1973 

Adoption: 6 October 1971 

Entry into force: 2 January 1974 

 The carriage of large numbers of unberthed passengers in special trades such as the 

pilgrim trade in a restricted sea area around the Indian Ocean is of particular interest to 

countries in that area. It was regulated by the Simla Rules of 1931, which became outdated 

following the adoption of the 1948 and 1960 SOLAS Conventions. 

  

As a result, IMO convened an International Conference in 1971 to consider safety 

requirements for special trade passenger ships in relation to the 1960 SOLAS Convention. 

 Included in an Annex to the Agreement are Special Trade Passenger Ships Rules, 1971, 

which provide modifications to the regulations of Chapters II and III of the 1960 SOLAS 

Convention. 
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Protocol on Space Requirements for Special Trade Passenger Ships, 1973 

Adoption: 13 July 1973 

Entry into force: 2 June 1977 

 

Following the International Conference on Special Trade Passenger Ships, 1971, IMO, in 

cooperation with other Organizations, particularly the World Health Organisation 

(WHO), developed technical rules covering the safety aspects of carrying passengers on 

board such ships. 

The Protocol on Space Requirements for Special Trade Passenger Ships was adopted in 

1973. Annexed to this Protocol are technical rules covering the safety aspect of the 

carriage of passengers in special trade passenger ships. 

 The space requirements for special trade passenger ships are complementary to the 1971 

Special Trade Passenger Ships Agreement. 

 

Athens Convention relating to the Carriage of Passengers and their Luggage by Sea, 

1974 

Adoption: 13 December 1974 

Entry into force: 28 April 1987 

Introduction 

A Conference, convened in Athens in 1974, adopted the Athens Convention relating to 

the Carriage of Passengers and their Luggage by Sea, 1974. 

The Convention is designed to consolidate and harmonize two earlier Brussels 

conventions dealing with passengers and luggage and adopted in 1961 and 1967 

respectively. 

The Convention establishes a regime of liability for damage suffered by passengers 

carried on a seagoing vessel. It declares a carrier liable for damage or loss suffered by a 

passenger if the incident causing the damage occurred in the course of the carriage and 

was due to the fault or neglect of the carrier. 

However, unless the carrier acted with intent to cause such damage, or recklessly and 

with knowledge that such damage would probably result, he can limit his liability. 

For the death of, or personal injury to, a passenger, this limit of liability is set at 

46,666 Special Drawing Rights (SDR) (about US$59,700) per carriage. 

As far as loss of or damage to luggage is concerned, the carrier's limit of liability varies, 

depending on whether the loss or damage occurred in respect of cabin luggage, of a 

vehicle and/or luggage carried in or on it, or in respect of other luggage. 
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The 1989 Protocol 

Adoption: 19 November 1976  

Entry into force: 30 April 1989 

The Athens Convention also used the "Poincaré franc", based on the "official" value of 

gold, as the applicable unit of account. 

A Protocol to the Convention, with the same provisions as in the Protocols to the 

1971 Fund Convention and the 1969 Liability Convention, was accordingly adopted in 

November 1976, making the unit of account the Special Drawing Right (SDR). 

The 1990 Protocol 

Adoption: 29 March 1990 

Entry into force: 90 days after being accepted by 10 States 

Status: See status of conventions 

The main aim of the Protocol is to raise the amount of compensation available in the event 

of deaths or injury at 175,000 SDR (around US$224,000). Other limits are 1,800 SDR 

(about US$2,300) for loss of or damage to cabin luggage and 10,000 SDR (about 

US$12,800) for loss of or damage to vehicles. 

The Protocol also makes provision for the "tacit acceptance" procedure to be used to 

amend the limitation amounts in the future. 

Review of the Athens Convention – new Protocol 

IMO's Legal Committee is currently carrying out a review of the Athens Convention, with 

the aim of drafting amendments to the Convention, taking into account the work of the 

International Civil Aviation Organization (ICAO) in amending the Warsaw Convention, 

which covers liability in respect of the carriage by air of passengers, luggage and goods. 

The review of the Athens Convention focuses on the introduction of provision of financial 

security (compulsory insurance) as well as on other subjects such as the introduction of 

strict liability and the updating of limits of compensation. It is hoped that these 

amendments, once adopted, will encourage wider acceptance of the Athens Convention. 

The Legal Committee at its 82nd session in October 2000 agreed that a draft protocol to 

the Athens Convention would be ready for consideration by a diplomatic conference 

during the biennium 2002-2003. 

The draft Protocol introduces, among other things, the requirement of compulsory 

insurance for passenger claims, and proposes changes to the purely fault-based liability 

system which is a feature of the 1974 Convention. 

Special Drawing Rights 
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The daily conversion rates for Special Drawing Rights (SDRs) can be found on the 

International Monetary Fund website at www.imf.org. 

 

 

 

1.1. Certificates and Other Documents Required to be Carried on Board Ships 

by International Conventions and Agreements 

 

Note: All certificates to be carried on board must be valid and drawn up in the form 

corresponding to the model where required by the relevant international convention or 

instrument. 

 

No. Contents Reference 

1 All ships to which the referenced convention applies  

 International Tonnage Certificate (1969) 

An International Tonnage Certificate (1969) shall be issued to 

every ship, the gross and net tonnage of which have been 

determined in accordance with the Convention. 

Tonnage Convention, 

article 7 

 International Load Line Certificate 

An International Load Line Certificate shall be issued under the 

provisions of the International Convention on Load  

Lines, 1966, to every ship which has been surveyed and marked 

in accordance with the Convention or the Convention as 

modified by the 1988 LL Protocol, as  appropriate. 

LL Convention, 

article 16; 1988 LL 

Protocol, article 16 

 International Load Line Exemption Certificate 

An International Load Line Exemption Certificate shall be 

issued to any ship to which an exemption has been granted 

under and in accordance with article 6 of the Load Line 

Convention or the Convention as modified by the 1988 LL 

Protocol, as appropriate. 

LL Convention, 

article 6; 1988 LL 

Protocol, article 16 

 Coating Technical File 

A Coating Technical File, containing specifications of the 

coating system applied to dedicated seawater ballast tanks in all 

types of ships and double-side skin spaces of bulk carriers of 

150 m in length and upwards, record of the shipyard's and 

shipowner's coating work, detailed criteria for coating sections, 

job specifications, inspection, maintenance and repair, shall be 

kept on board and maintained throughout the life of the ship. 

SOLAS 1974,  

regulation II-1/3-2; 

Performance  

standard for protective 

coatings  for dedicated  

seawater ballast  

tanks in all types of  

ships and  

double-side skin  

spaces of bulk  

carriers (resolution  

MSC.215(82)) 
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No. Contents Reference 

 Construction drawings 

A set of as-built construction drawings and other plans showing 

any subsequent structural alterations shall be kept on board a 

ship constructed on or after 1 January 2007. 

SOLAS 1974, regulation 

II-1/3-7; MSC/Circ.1135 

on As-built construction  

drawings to be 

maintained on board  the 

ship and ashore 

 

 Ship Construction File 

A Ship Construction File with specific information should be  

kept on board oil tankers of 150 m in length and above and  bulk 

carriers of 150 m in length and above, constructed with single 

deck, top-side tanks and hopper side tanks in cargo spaces, 

excluding ore carriers and combination carriers: 

.1 for which the building contract is placed on or after 1 July 

2016; 

.2 in the absence of a building contract, the keels of which are 

laid or which are at a similar stage of construction on or after 1 

July 2017; or 

.3 the delivery of which is on or after 1 July 2020 shall carry a 

Ship Construction File containing information in accordance 

with regulations and guidelines, and updated as appropriate 

throughout the ship's life in order to facilitate safe operation, 

maintenance, survey, repair and emergency measures. 

SOLAS 1974, regulation 

II-1/3-10; 

MSC.1/Circ.1343 on 

Guidelines for the  

information to be  

included in a Ship  

Construction File 

 Stability information 

Every passenger ship regardless of size and every cargo ship of 

24 m and over shall be inclined on completion and the elements 

of their stability determined. The master shall be supplied with 

stability information containing such information as is 

necessary to enable him, by rapid and simple procedures, to 

obtain accurate guidance as to the stability of the ship under 

varying conditions of service to maintain the required intact 

stability and stability after damage. For bulk carriers, the 

information required in a bulk carrier booklet may be contained 

in the stability information. 

SOLAS 1974,regulations 

II-1/5 and II-1/5-1; LL 

Convention; 1988 LL 

Protocol, regulation 10 

 Damage control plans and booklets 

On passenger and cargo ships, there shall be permanently 

exhibited plans showing clearly for each deck and hold the 

boundaries of the watertight compartments, the openings 

therein with the means of closure and position of any controls 

thereof, and the arrangements for the correction of any list due 

to flooding. Booklets containing the aforementioned 

information shall be made available to the officers of the ship. 

SOLAS 1974, 

regulation II-1/19; 

MSC.1/Circ.1245 

 Minimum safe manning document 

Every ship to which chapter I of the Convention applies shall  

SOLAS 1974, regulation 

V/14.2 
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No. Contents Reference 

be provided with an appropriate safe manning document or 

equivalent issued by the Administration as evidence of the 

minimum safe manning. 

 Fire safety training manual 

A training manual shall be written in the working language of  

the ship and shall be provided in each crew mess room and 

recreation room or in each crew cabin. The manual shall 

contain the instructions and information required in regulation 

II-2/15.2.3.4. Part of such information may be provided in the 

form of audio-visual aids in lieu of the manual 

SOLAS 1974, regulation 

II-2/15.2.3 

 Fire control plan/booklet 

General arrangement plans shall be permanently exhibited for 

the guidance of the ship's officers, showing clearly for each 

deck the control stations, the various fire sections together with 

particulars of the fire detection and fire alarm systems and the 

fire-extinguishing appliances, etc. Alternatively, at the 

discretion of the Administration, the aforementioned details 

may be set out in a booklet, a copy of which shall be supplied 

to each officer, and one copy shall at all times be available on 

board in an accessible position. Plans and booklets shall be kept 

up to date; any alterations shall be recorded as soon as 

practicable. A duplicate set of fire control plans or a booklet 

containing such plans shall be permanently stored in a 

prominently marked weathertight enclosure outside the 

deckhouse for the assistance of shoreside fire-fighting 

personnel. 

SOLAS1974, regulations 

II-2/15.2.4 and II-

2/15.3.2 

 Onboard training and drills record 
Fire drills shall be conducted and recorded in accordance with 

the provisions of regulations III/19.3 and III/19.5. 

SOLAS 1974, regulation  

II-2/15.2.2.5 

 Fire safety operational booklet 

The fire safety operational booklet shall contain the necessary 

information and instructions for the safe operation of the ship 

and cargo handling operations in relation to fire safety. The 

booklet shall be written in the working language of the ship and 

be provided in each crew mess room and recreation room or in 

each crew cabin. The booklet may be combined with the fire 

safety training manuals required in regulation II-2/15.2.3. 

SOLAS 1974,regulation 

II-2/16.2 

 Maintenance plans 

The maintenance plan shall include the necessary information 

about fire protection systems and fire-fighting systems and 

appliances as required under regulation II-2/14.2.2. 

For tankers, additional requirements are referred to in 

regulation II-2/14.4. 

SOLAS 1974,regulations  

II-2/14.2.2 and II-2/14.4 

 Training manual 

The training manual, which may comprise several volumes, 

shall contain instructions and information, in easily understood 

SOLAS 1974,regulation 

III/35 
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terms illustrated wherever possible, on the life-saving 

appliances provided in the ship and on the best methods of 

survival. Any part of such information may be provided in the 

form of audio-visual aids in lieu of the manual. 

 Nautical charts and nautical publications 

Nautical charts and nautical publications for the intended 

voyage shall be adequate and up to date. An electronic chart 

display and information system (ECDIS) is also accepted as 

meeting the chart carriage requirements of this subparagraph. 

SOLAS 1974,regulations 

V/19.2.1.4 and V/27 

 International Code of Signals and a copy of Volume III  

of IAMSAR Manual 

All ships required to carry a radio installation shall carry the 

International Code of Signal; all ships shall carry an up-to-date 

copy of Volume III of the International Aeronautical and 

Maritime Search and Rescue (IAMSAR) Manual. 

SOLAS 1974,regulation 

V/21 

 Records of navigational activities 

All ships engaged on international voyages shall keep on board 

a record of navigational activities and incidents including drills 

and pre-departure tests. When such information is not 

maintained in the ship's logbook, it shall be maintained in 

another form approved by the Administration. 

SOLAS 1974,regulations 

V/26 and V/28.1 

 Manoeuvring booklet 

The stopping times, ship headings and distances recorded on 

trials, together with the results of trials to determine the ability 

of ships having multiple propellers to navigate and manoeuvre 

with one or more propellers inoperative, shall be available on 

board for the use of the master or designated personnel. 

SOLAS 1974,regulation 

II-1/28 

 Material Safety Data Sheets (MSDS) 

Ships carrying oil or oil fuel, as defined in regulation 1 of annex 

1 of the International Convention for the Prevention  

of Pollution from Ships, 1973, as modified by the Protocol of 

1978 relating thereto, shall be provided with material safety 

data sheets, based on the recommendations developed by the 

Organization, prior to the loading of such oil as cargo in bulk 

or bunkering of oil fuel. 

SOLAS 1974, regulation 

VI/5-1; resolution 

MSC.286(86) 

 AIS test report 

The Automatic Identification System (AIS) shall be subjected 

to an annual test by an approved surveyor or an approved 

testing or servicing facility. A copy of the test report shall be 

retained on board and should be in accordance with a model 

form set out in the annex to MSC.1/Circ.1252 

SOLAS 1974, regulation 

V/18.9;MSC.1/Circ.1252  

 Certificates for masters, officers or ratings 

Certificates for masters, officers or ratings shall be issued to 

those candidates who, to the satisfaction of the Administration, 

meet the requirements for service, age, medical fitness, 

training, qualifications and examinations in accordance with 

STCW 1978, article VI,  

regulation I/2; STCW 

Code, section A-I/2 
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the provisions of the STCW Code annexed to the International 

Convention on Standards of Training, Certification and 

Watchkeeping for Seafarers, 1978. Formats of certificates are 

given in section A-I/2 of the STCW Code. Certificates must be 

kept available in their original form on board the ships on which 

the holder is serving. 

 Records of hours of rest 

Records of daily hours of rest of seafarers shall be maintained 

on board. 

STCW Code, section A-

VIII/1;Maritime Labour  

Convention, 2006; 

Seafarers' Hours of Work 

and the Manning of Ships 

Convention, 1996  

(No.180); IMO/ILO 

Guidelines for the 

development of tables of 

seafarers' shipboard 

working arrangements 

and formats of records of  

seafarers' hours of work 

or hours of rest 

 

Note: The Maritime 

Labour Convention, 2006 

shall come into force on 

20/08/2013 

 International Oil Pollution Prevention Certificate 

An international Oil Pollution Prevention Certificate shall be  

issued, after survey in accordance with regulation 6 of Annex I 

of MARPOL, to any oil tanker of 150 gross tonnage and above 

and any other ship of 400 gross tonnage and above which is 

engaged in voyages to ports or offshore terminals under the 

jurisdiction of other Parties to MARPOL . The certificate is 

supplemented with a Record of Construction and Equipment 

for Ships other than Oil Tankers (Form A) or a Record of 

Construction and Equipment for Oil Tankers (Form B), as 

appropriate. 

MARPOL Annex I, 

regulation 7 

 Oil Record Book 

Every oil tanker of 150 gross tonnage and above and every ship 

of 400 gross tonnage and above other than an oil tanker shall 

be provided with an Oil Record Book, Part I (Machinery space 

operations). Every oil tanker of 150 gross tonnage and above 

shall also be provided with an Oil Record Book, Part II 

(Cargo/ballast operations). 

MARPOL Annex I, 

regulations 17  

and 36 

 Shipboard Oil Pollution Emergency Plan 

Every oil tanker of 150 gross tonnage and above and every ship 

other than an oil tanker of 400 gross tonnage and above shall 

MARPOL Annex I, 

regulation 37; resolution  
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carry on board a Shipboard Oil Pollution Emergency Plan 

approved by the Administration. 

MEPC.54(32), as 

amended by resolution 

MEPC.86(44) 

 International Sewage Pollution Prevention Certificate 

An International Sewage Pollution Prevention Certificate shall 

be issued, after an initial or renewal survey in accordance with 

the provisions of regulation 4 of Annex IV of MARPOL, to any 

ship which is required to comply with the provisions of that 

Annex and is engaged in voyages to ports or offshore terminals 

under the jurisdiction of other Parties to the Convention. 

MARPOL Annex IV, 

regulation 5; 

MEPC/Circ.408 

 Garbage Management Plan 

Every ship of 100 gross tonnage and above and every ship  

which is certified to carry 15 persons or more shall carry a 

garbage management plan which the crew shall follow. 

MARPOL Annex V, 

regulation 10; resolution  

MEPC.71(38); 

MEPC/Circ.317 

 Garbage Record Book 

Every ship of 400 gross tonnage and above and every ship  

which is certified to carry 15 persons or more engaged in 

voyages to ports or offshore terminals under the jurisdiction of 

other Parties to the Convention and every fixed and floating 

platform engaged in exploration and exploitation of the seabed 

shall be provided with a Garbage Record Book. 

MARPOL Annex V, 

regulation 10 

 Voyage data recorder system – certificate of compliance 

The voyage data recorder system, including all sensors, shall 

be subjected to an annual performance test. The test shall be 

conducted by an approved testing or servicing facility to verify 

the accuracy, duration and recoverability of the recorded data. 

In addition, tests and inspections shall be conducted to 

determine the serviceability of all protective enclosures and 

devices fitted to aid location. A copy of the certificate of 

compliance issued by the testing facility, stating the date of 

compliance and the applicable performance standards, shall be 

retained on board the ship. 

SOLAS 1974, regulation 

V/18.8 

 Cargo Securing Manual 

All cargoes other than solid and liquid bulk cargoes, cargo units 

and cargo transport units, shall be loaded, stowed and secured 

throughout the voyage in accordance with the Cargo Securing 

Manual approved by the Administration. In ships with ro-ro 

spaces, as defined in regulation II-2/3.41, all securing of such 

cargoes, cargo units and cargo transport  

units, in accordance with the Cargo Securing Manual, shall be 

completed before the ship leaves the berth. The Cargo Securing 

Manual is required on all types of ships engaged in the carriage 

of all cargoes other than solid and liquid bulk cargoes, which 

shall be drawn up to a standard at least equivalent to the 

guidelines developed by the Organization. 

SOLAS 1974,regulations 

VI/5.6 and VII/5; 

MSC.1/Circ.1353 
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 Document of Compliance 

A document of compliance shall be issued to every company 

which complies with the requirements of the ISM Code. A copy 

of the document shall be kept on board. 

SOLAS 1974,regulation 

IX/4; ISM Code, 

paragraph 13 

 Safety Management Certificate 

A Safety Management Certificate shall be issued to every ship 

by the Administration or an organization recognized by the 

Administration. The Administration or an organization 

recognized by it shall, before issuing the Safety Management 

Certificate, verify that the company and its shipboard 

management operate in accordance with the approved safety 

management system. 

SOLAS 1974, regulation 

IX/4; ISM Code, 

paragraph 13 

 International Ship Security Certificate (ISSC) or Interim  

International Ship Security Certificate 

An International Ship Security Certificate (ISSC) shall be 

issued to every ship by the Administration or an organization 

recognized by it to verify that the ship complies with the 

maritime security provisions of SOLAS chapter XI-2 and part 

A of the ISPS Code. An interim ISSC may be issued under the 

ISPS Code, part A, section 19.4. 

SOLAS 1974, 

regulation XI-2/9.1.1; 

ISPS Code, part A, 

section 19 and 

appendices. 

 

 Ship Security Plan and associated records 

Each ship shall carry on board a ship security plan approved by 

the Administration. The plan shall make provisions for the 

three security levels as defined in part A of the ISPS Code.  

Records of the following activities addressed in the ship 

security plan shall be kept on board for at least the minimum 

period specified by the Administration: 

.1 training, drills and exercises; 

.2 security threats and security incidents; 

.3 breaches of security; 

.4 changes in security level; 

.5 communications relating to the direct security of the ship 

such as specific threats to the ship or to port facilities the ship 

is, or has been, in; 

.6 internal audits and reviews of security activities; 

.7 periodic review of the ship security assessment; 

.8 periodic review of the ship security plan; 

.9 implementation of any amendments to the plan; and 

.10 maintenance, calibration and testing of any security 

equipment provided on board, including testing of the ship 

security alert system. 

SOLAS 1974,regulation 

XI-2/9; ISPS Code. part 

A, sections 9 and 10 

 Continuous Synopsis Record (CSR) 

Every ship to which chapter I of the Convention applies shall 

be issued with a Continuous Synopsis Record. The Continuous 

Synopsis Record provides an onboard record of the history of 

the ship with respect to the information recorded therein. 

SOLAS 1974, regulation 

XI-1/5 
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 International Anti-fouling System Certificate 

Ships of 400 GT and above engaged in international voyages, 

excluding fixed or floating platforms, FSUs, and FPSOs, shall 

be issued after inspection and survey an international Anti-

fouling System Certificate together with a Record of Anti-

fouling Systems. 

AFS Convention, 

regulation 2(1) of annex 4 

 Declaration on Anti-fouling System 

Ships of 24 m or more in length, but less than 400 GT engaged 

in international voyages, excluding fixed or floating platforms, 

FSUs, and FPSOs, shall carry a declaration signed by the owner 

or owner's authorized agents. Such a declaration  

shall be accompanied by appropriate documentation (such as  

a paint receipt or a contractor invoice) or contain appropriate 

endorsement. 

AFS Convention, 

regulation 5(1) of  

annex 4 

 International Air Pollution Prevention Certificate 

Ships constructed before the date of entry into force of the 

Protocol of 1997 shall be issued with an International Air 

Pollution Prevention Certificate. Any ship of 400 gross tonnage 

and above engaged in voyages to ports or offshore terminals 

under the jurisdiction of other Parties and platforms and drilling 

rigs engaged in voyages to waters under the sovereignty or 

jurisdiction of other Parties to the Protocol of 1997 shall be 

issued with an International Air Pollution Prevention 

Certificate. 

MARPOL Annex VI, 

regulation 6 

 International Energy Efficiency Certificate 

An International Energy Efficiency Certificate for the ship shall 

be issued after a survey in accordance with the provisions of 

regulation 5.4 to any ships of 400 gross tonnage and above 

before that ship may engage in voyages to ports or offshore 

terminals under the jurisdiction of other Parties. 

MARPOL Annex VI, 

regulation 6 

 Ozone-depleting Substances Record Book 

Each ship subject to MARPOL Annex VI, regulation 6.1 that 

has rechargeable systems that contain ozone-depleting 

substances shall maintain an ozone-depleting substances record 

book. 

MARPOL Annex VI, 

regulation 12.6 

 Fuel Oil Changeover Procedure and Logbook (record of  

fuel changeover) 

Those ships using separate fuel oils to comply with MARPOL 

Annex VI, regulation 14.3 and entering or leaving an emission 

control area shall carry a written procedure showing how the 

fuel oil changeover is to be done. The volume of low-sulphur 

fuel oils in each tank as well as the date, time and position of 

the ship when any fuel oil changeover operation is completed 

prior to the entry into an emission control area or commenced 

after exit from such an area shall be recorded in such logbook 

as prescribed by the Administration. 

MARPOL Annex VI, 

regulation 14.6 
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 Manufacturer's Operating Manual for Incinerators 

Incinerators installed in accordance with the requirements of 

MARPOL Annex VI, regulation 16.6.1 shall be provided with 

a Manufacturer's Operating Manual, which is to be retained 

with the unit. 

MARPOL Annex VI, 

regulation 16.7 

 Bunker Delivery Note and Representative Sample 

Bunker Delivery Note and representative sample of the fuel oil 

delivered shall be kept on board in accordance with 

requirements of MARPOL Annex VI, regulations 18.6 and 

18.8.1. 

MARPOL Annex VI, 

regulations 18.6  

and 18.8.1 

 Ship Energy Efficiency Management Plan (SEEMP) 

All ships of 400 gross tonnage and above, excluding platforms  

(including FPSOs and FSUs) and drilling rigs, regardless of 

their propulsion, shall keep on board a ship specific Ship 

Energy Efficiency Management Plan (SEEMP). This may form 

part of the ship's Safety management System (SMS). 

MARPOL Annex VI, 

regulation 22; 

MEPC.1/Circ.795 

 EEDI Technical File 

Applicable to ships falling into one or more of categories in 

MARPOL Annex VI, regulations 2.25 to 2.35. 

MARPOL Annex VI, 

regulation 20 

 Technical File 

Every marine diesel engine installed on board a ship shall be 

provided with a Technical File. The Technical File shall be 

prepared by the applicant for engine certification and approved 

by the Administration, and is required to accompany an engine 

throughout its life on board ships. The Technical File shall 

contain the information as specified in paragraph 2.4.1 of the 

NOx Technical Code 

NOx Technical Code, 

paragraph 2.3.4 

 Record Book of Engine Parameters 

Where the Engine Parameter Check method in accordance with 

paragraph 6.2 of the NOx Technical Code is used to verify 

compliance, if any adjustments or modifications are made to an 

engine after its pre-certification, a full record of such 

adjustments or modifications shall be recorded in the engine's 

Record Book of Engine Parameters. 

NOx Technical Code,  

paragraph 2.3.7 

 Exemption Certificate1 

When an exemption is granted to a ship under and in 

accordance with the provisions of SOLAS 1974, a certificate 

called an Exemption Certificate shall be issued in addition to 

the certificates listed above. 

SOLAS 1974, 

regulation I/12; 

1988 SOLAS  

Protocol, 

regulation I/12 

 LRIT conformance test report 

A Conformance test report should be issued, on satisfactory 

completion of a conformance test, by the Administration or the 

ASP who conducted the test acting on behalf of the  

Administration and should be in accordance with the model set 

out in appendix 2 of MSC.1/Circ.1307. 

SOLAS 1974,  

regulation V/19-1; 

MSC.1/Circ.1307 

 Noise Survey Report SOLAS 1974,  
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Applicable to new ships of 1,600 gross tonnage and above, 

excluding dynamically supported crafts, high-speed crafts, 

fishing vessels, pipe-laying barges, crane barges, mobile 

offshore drilling units, pleasure yachts not engaged in trade, 

ships of war and troopships, ships not propelled by mechanical 

means, pile driving vessels and dredgers. 

A noise survey report shall always be carried on board and be 

accessible for the crew. 

For existing ships, refer to section "Other certificates and 

documents which are not mandatory – Noise Survey Report" 

(resolution A.468(XII). 

regulation II-1/3-12; 

Code on noise levels  

on board ships,  

section 4.3 

Note: The above  

mandatory  

requirements are  

expected to enter  

into force  

on 1/7/2014 

 Ship-specific Plans and Procedures for Recovery of  

Persons from the Water 

All ships shall have ship-specific plans and procedures for 

recovery of persons from the water. Ships constructed before 1 

July 2014 shall comply with this requirement by the first 

periodical or renewal safety equipment survey of the ship to be 

carried out after 1 July 2014, whichever comes first. 

Ro-ro passenger ships which comply with regulation III/26.4 

shall be deemed to comply with this regulation. 

The Plans and Procedures should be considered as a part of the 

emergency preparedness plan required by paragraph 8 of the 

ISM Code 

SOLAS 1974  

regulation, III/17-1; 

Resolution  

MSC.346(91); 

MSC.1/Circ.1447 

Note: The above  

mandatory  

requirements are  

expected to enter  

into force  

on 1/7/2014 

1 In addition to the certificates listed in section 1 above, 

passenger ships shall carry: 

 

 Passenger Ship Safety Certificate 

A certificate called a Passenger Ship Safety Certificate shall be 

issued after inspection and survey to a passenger ship which 

complies with the requirements of chapters II-1, II-2, III, IV 

and V and any other relevant requirements of SOLAS 1974. A 

Record of Equipment for the Passenger Ship Safety Certificate 

(Form P) shall be permanently attached. 

SOLAS 1974, 

regulation I/12; 

1988 SOLAS  

Protocol, 

regulation I/12 

 Special Trade Passenger Ship Safety Certificate,  

Special Trade Passenger Ship Space CertificateA Special Trade 

Passenger Ship Safety Certificate issued under the provisions 

of the Special Trade Passenger Ships Agreement, 1971. 

A certificate called a Special Trade Passenger Ship Space 

Certificate shall be issued under the provisions of the Protocol 

on Space Requirements for Special Trade Passenger Ships, 

1973. 

STP 71, rule 5 

SSTP 73, 

rule 5 

 Search and rescue cooperation plan 

Passenger ships to which chapter I of the Convention applies 

shall have on board a plan for cooperation with appropriate 

search and rescue services in event of an emergency. 

SOLAS 1974, 

regulation V/7.3 

 

 

 

 List of operational limitations SOLAS 1974, 
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Passenger ships to which chapter I of the Convention applies 

shall keep on board a list of all limitations on the operation of 

the ship, including exemptions from any of the SOLAS 

regulations, restrictions in operating areas, weather restrictions, 

sea state restrictions, restrictions in permissible loads, trim, 

speed and any other limitations, whether imposed by the 

Administration or established during the design or the building 

stages. 

regulation V/30 

 Decision support system for masters 

In all passenger ships, a decision support system foremergency 

management shall be provided on the navigation bridge. 

SOLAS 1974, 

regulation III/29 

3 In addition to the certificates listed in section 1 above,  

cargo ships shall carry: 

 

 Cargo Ship Safety Construction Certificate 

A certificate called a Cargo Ship Safety Construction 

Certificate shall be issued after survey to a cargo ship of 500 

gross tonnage and over which satisfies the requirements for 

cargo ships on survey, set out in regulation I/10 of SOLAS 

1974, and complies with the applicable requirements of 

chapters II-1 and II-2, other than those relating to fire-

extinguishing appliances and fire-control plans. 

SOLAS 1974, 

regulation I/12; 

1988 SOLAS  

Protocol, 

regulation I/12 

 Cargo Ship Safety Equipment Certificate 

A certificate called a Cargo Ship Safety Equipment Certificate 

shall be issued after survey to a cargo ship of 500 gross tonnage 

and over which complies with the relevant requirements of 

chapters II-1 and II-2, III and V and any other relevant 

requirements of SOLAS 1974. A Record of Equipment for the 

Cargo Ship Safety Equipment Certificate (Form E) shall be 

permanently attached. 

SOLAS 1974, 

regulation I/12; 

1988 SOLAS  

Protocol, 

regulation I/12 

 Cargo Ship Safety Radio Certificate 

A certificate called a Cargo Ship Safety Radio Certificate shall 

be issued after survey to a cargo ship of 300 gross tonnage and 

over, fitted with a radio installation, including those used in 

life-saving appliances, which complies with the requirements 

of chapter IV and any other relevant requirements of SOLAS 

1974. A Record of Equipment for the Cargo Ship Safety Radio 

Certificate (Form R) shall be permanently attached. 

SOLAS 1974,  

regulation I/12, 

as amended by the 

GMDSS  

amendments; 

1988 SOLAS  

Protocol, 

regulation I/12 

 Cargo Ship Safety Certificate 

A certificate called a Cargo Ship Safety Certificate may be 

issued after survey to a cargo ship which complies with the 

relevant requirements of chapters II-1, II-2, III, IV and V and 

other relevant requirements of SOLAS 1974 as modified by the 

1988 SOLAS Protocol, as an alternative to the Cargo  

Ship Safety Construction Certificate, Cargo Ship Safety 

Equipment Certificate and Cargo Ship Safety Radio Certificate. 

1988 SOLAS  

Protocol, 

regulation I/12 
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A Record of Equipment for the Cargo Ship Safety Certificate 

(Form C) shall be permanently attached. 

 Document of authorization for the carriage of grain and  

grain loading manual 

A document of authorization shall be issued for every ship 

loaded in accordance with the regulations of the International 

Code for the Safe Carriage of Grain in Bulk.  

The document shall accompany or be incorporated into the 

grain loading manual provided to enable the master to meet the 

stability requirements of the Code. 

SOLAS 1974, 

regulation VI/9; 

International Code  

for the Safe Carriage  

of Grain in Bulk,  

section 3 

 Certificate of insurance or other financial security in  

respect of civil liability for oil pollution damage 

A certificate attesting that insurance or other financial security 

is in force shall be issued to each ship carrying more than 2,000 

tonnes of oil in bulk as cargo. It shall be issued or certified by 

the appropriate authority of the State of the ship's registry after 

determining that the requirements of article VII, paragraph 1, 

of the CLC Convention have been complied with. 

CLC 1969, 

article VII 

 Certificate of insurance or other financial security in  

respect of civil liability for bunker oil pollution damage 

Certificate attesting that insurance or other financial security is 

in force in accordance with the provisions of this Convention 

shall be issued to each ship of greater than 1,000 GT after the 

appropriate authority of a State Party has determined that the 

requirements of article 7, paragraph 1 have been complied with. 

With respect to a ship registered in a State Party such certificate 

shall be issued or certified by the appropriate authority of the 

State of the ship's registry; with respect to a ship not registered 

in a State Party it may be issued or certified by the appropriate 

authority of any State Party. A State Party may authorize either 

an institution or an organization recognized by it to issue the 

certificate referred to in paragraph 2. 

Bunker Convention  

2001, article 7 

 Certificate of insurance or other financial security in  

respect of civil liability for oil pollution damage 

A certificate attesting that insurance or other financial security 

is in force in accordance with the provisions of the 1992 CLC 

Convention shall be issued to each ship carrying more than 

2,000 tonnes of oil in bulk as cargo after the appropriate 

authority of a Contracting State has determined that the 

requirements of article VII, paragraph 1, of the Convention 

have been complied with. With respect to a ship registered in a 

Contracting State, such certificate shall be issued by the 

appropriate authority of the State of the ship's registry; with 

respect to a ship not registered in a Contracting State, it may be 

issued or certified by the appropriate authority of any 

Contracting State. 

CLC 1992, 

article VII 
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 Enhanced survey report file 

Bulk carriers and oil tankers shall have a survey report file and 

supporting documents complying with paragraphs 6.2 and 6.3 

of annex A and annex B of resolution A.744(18) –Guidelines 

on the enhanced programme of inspections during surveys of 

bulk carriers and oil tankers. 

Note: refer to requirements of survey report file and supporting 

documents for bulk carriers and oil tankers as referred to in 

paragraphs 6.2 and 6.3 of annex A/annex B, part A/part B, 2011 

ESP Code. 

SOLAS 1974,  

regulation XI-1/2; 

resolution A.744(18) 

Note: The 2011  

ESP Code is  

expected to come  

into force  

on 1/1/2014 and to  

supersede resolution  

A.744(18) 

 

 Record of oil discharge monitoring and control system  

for the last ballast voyage 

Subject to the provisions of paragraphs 4 and 5 of regulation 3 

of MARPOL Annex I, every oil tanker of 150 gross tonnage 

and above shall be equipped with an oil discharge monitoring 

and control system approved by the Administration. The 

system shall be fitted with a recording device to provide a 

continuous record of the discharge in litres per nautical mile 

and total quantity discharged, or the oil content and rate of 

discharge. The record shall be identifiable as to time and date 

and shall be kept for at least three years. 

MARPOL 

Annex I, 

regulation 31 

 Oil Discharge Monitoring and Control (ODMC)  

Operational Manual 

Every oil tanker fitted with an Oil Discharge Monitoring and 

Control system shall be provided with instructions as to the 

operation of the system in accordance with an operational 

manual approved by the Administration. 

MARPOL Annex I, 

regulation 31; resolution  

A.496(XII); resolution 

A.586(14); resolution  

MEPC.108(49) 

 Cargo Information 

The shipper shall provide the master or his representative with 

appropriate information, confirmed in writing, on the cargo, in 

advance of loading. In bulk carriers, the density of the cargo 

shall be provided in the above information. 

SOLAS 1974, 

regulations VI/2  

and XII/10; 

MSC/Circ.663 

 Ship Structure Access Manual 

This regulation applies to oil tankers of 500 gross tonnage and 

over and bulk carriers, as defined in regulation IX/1, of 20,000 

gross tonnage and over, constructed on or after 1 January 2006. 

A ship's means of access to carry out overall and close-up 

inspections and thickness measurements shall be described in a 

Ship structure access manual approved by the Administration, 

an updated copy of which shall be kept on board. 

SOLAS 1974, 

regulation II-1/3-6 

 Bulk Carrier Booklet 

To enable the master to prevent excessive stress in the ship's 

structure, the ship loading and unloading solid bulk cargoes 

shall be provided with a booklet referred to in SOLAS 

regulation VI/7.2. The booklet shall be endorsed by the 

SOLAS 1974, 

regulations VI/7 

and XII/8; 

Code of Practice for  

the Safe Loading  
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Administration or on its behalf to indicate that SOLAS 

regulations XII/4, 5, 6 and 7, as appropriate, are complied with. 

As an alternative to a separate booklet, the required information 

may be contained in the intact stability booklet. 

and Unloading of  

Bulk Carriers  

(BLU Code) 

 Crude Oil Washing Operation and Equipment Manual  

(COW Manual) 

Every oil tanker operating with crude oil washing systems shall 

be provided with an Operations and Equipment Manual 

detailing the system and equipment and specifying operational 

procedures. Such a Manual shall be to the satisfaction of the 

Administration and shall contain all the information set out in 

the specifications referred to in regulation 35 of Annex I of 

MARPOL. 

MARPOL 

Annex I, 

regulation 35;  

resolution  

MEPC.81(43) 

 Condition Assessment Scheme (CAS) Statement of  

Compliance, CAS Final Report and Review Record 

A Statement of Compliance shall be issued by the 

Administration to every oil tanker which has been surveyed in 

accordance with the requirements of the Condition Assessment 

Scheme (CAS) and found to be in compliance with these 

requirements. In addition, a copy of the CAS Final Report 

which was reviewed by the Administration for the issue of the 

Statement of Compliance and a copy of the relevant Review 

Record shall be placed on board to accompany the Statement 

of Compliance. 

MARPOL Annex I, 

regulations 20 and 21; 

resolution MEPC.94(46); 

resolution MEPC.99(48);  

resolution 

MEPC.112(50); 

resolution 

MEPC.131(53); 

resolution  

MEPC.155(55) 

 Subdivision and stability information 

Every oil tanker to which regulation 28 of Annex I of 

MARPOL applies shall be provided in an approved form with 

information relative to loading and distribution of cargo 

necessary to ensure compliance with the provisions of this 

regulation and data on the ability of the ship to comply with 

damage stability criteria as determined by this regulation. 

MARPOL Annex I,  

regulation 41 

 VOC Management Plan 

A tanker carrying crude oil, to which MARPOL Annex VI, 

regulation 15.1 applies, shall have on board and implement a 

VOC Management Plan. 

MARPOL Annex VI, 

regulation 15.6 

4 In addition to the certificates listed in sections 1 and 3 

above, where appropriate, any ship carrying noxious liquid 

chemical substances in bulk shall carry: 

 

 International Pollution Prevention Certificate for the  

Carriage of Noxious Liquid Substances in Bulk  

(NLS Certificate) 
An international pollution prevention certificate for the carriage 

of noxious liquid substances in bulk (NLS Certificate) shall be 

issued, after survey in accordance with the provisions of 

regulation 8 of Annex II of MARPOL, to any ship carrying 

noxious liquid substances in bulk and which is engaged in 

MARPOL Annex II, 

regulation 8 
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voyages to ports or terminals under the jurisdiction of other 

Parties to MARPOL. In respect of chemical tankers, the 

Certificate of Fitness for the Carriage of Dangerous Chemicals 

in Bulk and the International Certificate of Fitness for the 

Carriage of Dangerous Chemicals in Bulk, issued under the 

provisions of the Bulk Chemical Code and International Bulk 

Chemical Code, respectively, shall have the same force and 

receive the same recognition as the NLS Certificate. 

 Cargo record book 

Ships carrying noxious liquid substances in bulk shall be 

provided with a Cargo Record Book, whether as part of the 

ship's official log book or otherwise, in the form specified in 

appendix II to Annex II. 

MARPOL Annex II, 

regulation 15.2 

 Procedures and Arrangements Manual (P & A Manual) 

Every ship certified to carry noxious liquid substances in bulk 

shall have on board a Procedures and Arrangements Manual 

approved by the Administration. 

MARPOL Annex II, 

regulation 14; 

resolution  

MEPC.18(22) 

 Shipboard Marine Pollution Emergency Plan for  

Noxious Liquid Substances 

Every ship of 150 gross tonnage and above certified to carry 

noxious liquid substances in bulk shall carry on board a 

shipboard marine pollution emergency plan for noxious liquid 

substances approved by the Administration. 

MARPOL Annex II, 

regulation 17 

5 In addition to the certificates listed in sections 1 and 3  

above, where applicable, any chemical tanker shall carry: 

 

 Certificate of Fitness for the Carriage of Dangerous  

Chemicals in Bulk 

A certificate called a Certificate of Fitness for the Carriage of  

Dangerous Chemicals in Bulk, the model form of which is set 

out in the appendix to the Bulk Chemical Code, should be 

issued after an initial or periodical survey to a chemical tanker 

engaged in international voyages which complies with the 

relevant requirements of the Code. 

Note: The Code is mandatory under Annex II of MARPOL for 

chemical tankers constructed before 1 July 1986. 

BCH Code, 

section 1.6; 

BCH Code, as  

modified by  

resolution  

MSC.18(58), 

section 1.6 

 International Certificate of Fitness for the Carriage of  

Dangerous Chemicals in Bulk 

A certificate called an International Certificate of Fitness for 

the Carriage of Dangerous Chemicals in Bulk, the model form 

of which is set out in the appendix to the International Bulk 

Chemical Code, should be issued after an initial or periodical 

survey to a chemical tanker engaged in international voyages, 

which complies with the relevant requirements of the Code. 

Note: The Code is mandatory under both chapter VII of 

SOLAS 1974 and Annex II of MARPOL for chemical tankers 

constructed on or after 1 July 1986. 

IBC Code, 

section 1.5; 

IBC Code as  

modified by  

resolutions  

MSC.16(58) and  

MEPC.40(29), 

section 1.5 
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6 In addition to the certificates listed in sections 1 and 3  

above, where applicable, any gas carrier shall carry: 

 

 Certificate of Fitness for the Carriage of Liquefied  

Gases in Bulk 

A certificate called a Certificate of Fitness for the Carriage of 

Liquefied Gases in Bulk, the model form of which is set out in 

the appendix to the Gas Carrier Code, should be issued after an 

initial or periodical survey to a gas carrier which complies with 

the relevant requirements of the Code. 

GC Code, 

section 1.6 

 International Certificate of Fitness for the Carriage of  

Liquefied Gases in Bulk 

A certificate called an International Certificate of Fitness for 

the Carriage of Liquefied Gases in Bulk, the model form of 

which is set out in the appendix to the International Gas Carrier 

Code, should be issued after an initial or periodical survey to a 

gas carrier which complies with the relevant requirements of 

the Code. 

Note: The Code is mandatory under chapter VII of SOLAS 

1974 for gas carriers constructed on or after 1 July 1986. 

IGC Code, 

section 1.5; 

IGC Code, as  

modified by  

resolution  

MSC.17(58), 

section 1.5 

7 In addition to the certificates listed in sections 1, and 2  

or 3 above, where applicable, any high-speed craft shall  

carry: 

 

 High-Speed Craft Safety Certificate 

A certificate called a High-Speed Craft Safety Certificate shall 

be issued after completion of an initial or renewal survey to a 

craft which complies with the requirements of the 1994 HSC 

Code or the 2000 HSC Code, as appropriate. 

SOLAS 1974,  

regulation X/3; 

1994 HSC Code, 

section 1.8; 

2000 HSC Code,  

section 1.8 

 Permit to Operate High-Speed Craft 

A certificate called a Permit to Operate High-Speed Craft shall 

be issued to a craft which complies with the requirements set 

out in paragraphs 1.2.2 to 1.2.7 of the 1994 HSC Code or the 

2000 HSC Code, as appropriate. 

1994 HSC Code, 

section 1.9; 

2000 HSC Code,  

section 1.9 

8 In addition to the certificates listed in sections 1, and 2 or 3 

above, where applicable, any ship carrying dangerous 

goods shall carry: 

 

 Document of compliance with the special requirements  

for ships carrying dangerous goods 

The Administration shall provide the ship with an appropriate 

document as evidence of compliance of construction and 

equipment with the requirements of regulation II-2/19 of 

SOLAS 1974. Certification for dangerous goods, except solid 

dangerous goods in bulk, is not required for those cargoes 

specified as class 6.2 and 7 and dangerous goods in limited 

quantities. 

SOLAS 1974, 

regulation II-2/19.4 

9 In addition to the certificates listed in sections 1, and 2   
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or 3 above, where applicable, any ship carrying  

dangerous goods in packaged form shall carry: 

 Dangerous goods manifest or stowage plan 

Each ship carrying dangerous goods in packaged form shall 

have a special list or manifest setting forth, in accordance with 

the classification set out in the IMDG Code, the dangerous 

goods on board and the location thereof. Each ship carrying 

dangerous goods in solid form in bulk shall have a list or 

manifest setting forth the dangerous goods on board and the 

location thereof. A detailed stowage plan, which identifies by 

class and sets out the location of all dangerous goods on board, 

may be used in place of such a special list or manifest. A copy 

of one of these documents shall be made available before 

departure to the person or organization designated by the port 

State authority. 

SOLAS 1974, 

regulations VII/4.5  

and VII/7-2; 

MARPOL 

Annex III, 

regulation 4 

 In addition to the certificates listed in sections 1, and 2  

or 3 above, where applicable, any ship carrying  

INF cargo shall carry: 

 

 International Certificate of Fitness for the Carriage of  

INF Cargo 

A ship carrying INF cargo shall comply with the requirements 

of the International Code for the Safe Carriage of Packaged 

Irradiated Nuclear Fuel, Plutonium and High-Level 

Radioactive Wastes on Board Ships (INF Code) in addition to 

any other applicable requirements of the SOLAS regulations 

and shall be surveyed and be provided with the International 

Certificate of Fitness for the Carriage of INF Cargo. 

SOLAS 1974, 

regulation VII/16;  

INF Code 

(resolution  

MSC.88(71)),  

paragraph 1.3 

1 In addition to the certificates listed in sections 1, and 2 or 3 

above, where applicable, any Nuclear Ship shall carry: 

 

 A Nuclear Cargo Ship Safety Certificate or Nuclear  

Passenger Ship Safety Certificate, in place of the Cargo  

Ship Safety Certificate or Passenger Ship Safety  

Certificate, as appropriate. 

Every Nuclear powered ship shall be issued with the certificate 

required by SOLAS chapter VIII. 

SOLAS 1974, 

regulation VIII/10 

Other certificates and documents which are not mandatory 

 Special purpose ships  

 Special Purpose Ship Safety Certificate 

In addition to SOLAS certificates as specified in paragraph 7 

of the Preamble of the Code of Safety for Special Purpose 

Ships, a Special Purpose Ship Safety Certificate should be 

issued after survey in accordance with the provisions of 

paragraph 1.6 of the Code for Special Purpose Ships. The 

duration and validity of the certificate should be governed by 

the respective provisions for cargo ships in SOLAS 1974. If a 

certificate is issued for a special purpose ship of less than 500 

Resolution  

A.534(13), as  

amended by  

MSC/Circ.739; 

2008 SPS Code  

(resolution  

MSC.266(84)), 

SOLAS 1974, 

regulation I/12; 
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gross tonnage, this certificate should indicate to what extent 

relaxations in accordance with 1.2 were accepted. 

1988 SOLAS  

Protocol, 

regulation I/12 

 Offshore support vessels  

 Offshore Supply Vessel Document of Compliance 

The Document of Compliance should be issued after satisfied 

that the vessel complies with the provisions of the Guidelines 

for the design and construction of Offshore Supply Vessels, 

2006. 

Resolution  

MSC.235(82) 

 Certificate of Fitness for Offshore Support Vessels 

When carrying such cargoes, offshore support vessels should 

carry a Certificate of Fitness issued under the "Guidelines for 

the Transport and Handling of Limited Amounts of Hazardous 

and Noxious Liquid Substances in Bulk on Offshore Support 

Vessels". If an offshore support vessel carries only noxious 

liquid substances, a suitably endorsed International Pollution 

Prevention Certificate for the Carriage of Noxious Liquid 

Substances in Bulk may be issued instead of the above 

Certificate of Fitness. 

Resolution A.673(16); 

MARPOL 

Annex II, 

regulation 13(4) 

 Diving systems  

 Diving System Safety Certificate 

A certificate should be issued either by the Administration or 

any person or organization duly authorized by it after survey or 

inspection to a diving system which complies with the 

requirements of the Code of Safety for Diving Systems. In 

every case, the Administration should assume full 

responsibility for the certificate. 

Resolution  

A.536(13), 

section 1.6 

 Passenger submersible craft  

 Safety Compliance Certificate for Passenger  

Submersible Craft  

Applicable to submersible craft adapted to accommodate 

passengers and intended for underwater excursions with the 

pressure in the passenger compartment at or near one 

atmosphere. 

A Design and Construction Document issued by the 

Administration should be attached to the Safety Compliance 

Certificate. 

MSC/Circ.981, as  

amended by  

MSC/Circ.1125 

 Dynamically supported craft  

 Dynamically Supported Craft Construction and  

Equipment Certificate 

To be issued after survey carried out in accordance with 

paragraph 1.5.1(a) of the Code of Safety for Dynamically 

Supported Craft. 

Resolution A.373(X), 

section 1.6 

 Mobile offshore drilling units  

 Mobile Offshore Drilling Unit Safety Certificate Resolution A.414(XI), 

section 1.6; 
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To be issued after survey carried out in accordance with the 

provisions of the Code for the Construction and Equipment of 

Mobile Offshore Drilling Units, 1979, or, for units constructed 

on or after 1 May 1991, the Code for the Construction and 

Equipment of Drilling Units, 1989. 

resolution A.649(16), 

section 1.6; 

resolution A.649(16), 

as modified by  

resolution  

MSC.38(63), 

section 1.6; 

2009 MODU Code  

(resolution  

A.1023(26)) 

 Wing-In-Ground (WIG) Craft  

 Wing–in–ground Craft Safety Certificate 

A certificate called a WIG Craft Safety Certificate should be 

issued after completion of an initial or renewal survey to a craft, 

which complies with the provisions of the Interim Guidelines 

for WIG craft. 

MSC/Circ.1054,  

section 9 

 Permit to Operate WIG Craft 

A permit to operate should be issued by the Administration to 

certify compliance with the provisions of the Interim 

Guidelines for WIG craft. 

MSC/Circ.1054, 

section 10 

 Noise levels  

 Noise Survey Report 

Applicable to existing ships to which SOLAS II-1/3-12 does 

not apply. 

A noise survey report should be made for each ship in 

accordance with the Code on Noise Levels on Board Ships. 

Resolution  

A.468(XII), 

section 4.3 

 

Tonnage 

All seagoing ships of 24 m in length and above require an, International Tonnage 

Certificate 1969“– ITC 69), ships of less than 24 m in length a (national) tonnage 

certificate. The length is to be measured according to article 2, paragraph 8 of the 

International Convention on Tonnage Measurement of Ships, 1969 – (ITC).  

The tonnage certificate reflects the result of the measurement of the volume of the ship’s 

spaces and shows both, the gross tonnage and the net tonnage. These tonnage figures 

affect, inter alia, harbour dues, canal- and pilotage charges, safety requirements, technical 

equipment, number of crew, fleet- and traffic statistics as well as the registration and the 

insurance of ships. 

Transit charges for the Suez- and the Panama Canal are calculated according to different 

provisions, which are reflected by special Suez- and Panama Canal tonnage certificates. 

The International Tonnage Certificate remains valid until alterations in construction or 

the use of spaces are made, the subdivision load line is changed or the ship is transferred 

to the flag of another State. 
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1.2. Responsibilities Under the Relevant Requirements of the International 

Convention on Load Lines  

Adoption: 5 April 1966; Entry into force: 21 July 1968 

It has long been recognized that limitations on the draught to which a ship may be loaded 

make a significant contribution to her safety. These limits are given in the form of 

freeboards, which constitute, besides external weathertight and watertight integrity, the 

main objective of the Convention. 

The first International Convention on Load Lines, adopted in 1930, was based on the 

principle of reserve buoyancy, although it was recognized then that the freeboard should 

also ensure adequate stability and avoid excessive stress on the ship's hull as a result of 

overloading. 

  

In the 1966 Load Lines convention, adopted by IMO, provisions are made for determining 

the freeboard of ships by subdivision and damage stability calculations. 

The regulations take into account the potential hazards present in different zones and 

different seasons. The technical annex contains several additional safety measures 

concerning doors, freeing ports, hatchways and other items. The main purpose of these 

measures is to ensure the watertight integrity of ships' hulls below the freeboard deck. 

All assigned load lines must be marked amidships on each side of the ship, together with 

the deck line. Ships intended for the carriage of timber deck cargo are assigned a smaller 

freeboard as the deck cargo provides protection against the impact of waves 

The Convention includes three annexes. 

Annex I is divided into four Chapters 

Chapter I - General; 

Chapter II - Conditions of assignment of freeboard; 

Chapter III - Freeboards; 

Chapter IV - Special requirements for ships assigned timber freeboards. 

Annex II covers Zones, areas and seasonal periods. 

Annex III contains certificates, including the International Load Line Certificate. 

 

Various amendments were adopted in 1971, 1975, 1979, and 1983 but they required 

positive acceptance by two-thirds of Parties and never came into force. 

 

1.3. Responsibilities Under the Relevant Requirements of the International 

Convention for the Safety of Life at Sea 

Adoption: 1 November 1974; Entry into force: 25 May 1980 
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The SOLAS Convention in its successive forms is generally regarded as the most 

important of all international treaties concerning the safety of merchant ships. The first 

version was adopted in 1914, in response to the Titanic disaster, the second in 1929, the 

third in 1948, and the fourth in 1960. The 1974 version includes the tacit acceptance 

procedure - which provides that an amendment shall enter into force on a specified date 

unless, before that date, objections to the amendment are received from an agreed number 

of Parties. 

 

As a result the 1974 Convention has been updated and amended on numerous occasions. 

The Convention in force today is sometimes referred to as SOLAS, 1974, as amended. 

 

Technical provisions 

 

The main objective of the SOLAS Convention is to specify minimum standards for the 

construction, equipment and operation of ships, compatible with their safety. Flag States 

are responsible for ensuring that ships under their flag comply with its requirements, and 

a number of certificates are prescribed in the Convention as proof that this has been done. 

Control provisions also allow Contracting Governments to inspect ships of other 

Contracting States if there are clear grounds for believing that the ship and its equipment 

do not substantially comply with the requirements of the Convention - this procedure is 

known as port State control.The current SOLAS Convention includes Articles setting out 

general obligations, amendment procedure and so on, followed by an Annex divided into 

12 Chapters. 

  

Chapter I - General Provisions 

 

Includes regulations concerning the survey of the various types of ships and the issuing 

of documents signifying that the ship meets the requirements of the Convention. The 

Chapter also includes provisions for the control of ships in ports of other Contracting 

Governments. 

 

Chapter II-1 - Construction - Subdivision and stability, machinery and electrical 

installations  

 

The subdivision of passenger ships into watertight compartments must be such that after 

assumed damage to the ship's hull the vessel will remain afloat and stable. Requirements 

for watertight integrity and bilge pumping arrangements for passenger ships are also laid 

down as well as stability requirements for both passenger and cargo ships. 

  

The degree of subdivision - measured by the maximum permissible distance between two 

adjacent bulkheads - varies with ship's length and the service in which it is engaged. The 

highest degree of subdivision applies to passenger ships. 

  

Requirements covering machinery and electrical installations are designed to ensure that 

services which are essential for the safety of the ship, passengers and crew are maintained 

under various emergency conditions. 
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"Goal-based standards" for oil tankers and bulk carriers were adopted in 2010,  requiring 

new ships to be designed and constructed for a specified design life and to be safe and 

environmentally friendly, in intact and specified damage conditions, throughout their life. 

Under the regulation, ships should have adequate strength, integrity and stability to 

minimize the risk of loss of the ship or pollution to the marine environment due to 

structural failure, including collapse, resulting in flooding or loss of watertight integrity. 

  

Chapter II-2 - Fire protection, fire detection and fire extinction 

Includes detailed fire safety provisions for all ships and specific measures for passenger 

ships, cargo ships and tankers. 

  

They include the following principles: division of the ship into main and vertical zones 

by thermal and structural boundaries; separation of accommodation spaces from the 

remainder of the ship by thermal and structural boundaries; restricted use of combustible 

materials; detection of any fire in the zone of origin; containment and extinction of any 

fire in the space of origin; protection of the means of escape or of access for fire-fighting 

purposes; ready availability of fire-extinguishing appliances; minimization of the 

possibility of ignition of flammable cargo vapour. 

 

Chapter III - Life-saving appliances and arrangements 

 

The Chapter includes requirements for life-saving appliances and arrangements, 

including requirements for life boats, rescue boats and life jackets according to type of 

ship. The International Life-Saving Appliance (LSA) Code gives specific technical 

requirements for LSAs and is mandatory under Regulation 34, which states that all life-

saving appliances and arrangements shall comply with the applicable requirements of the 

LSA Code. 

 

Chapter IV – Radiocommunications 

 

The Chapter incorporates the Global Maritime Distress and Safety System (GMDSS). All 

passenger ships and all cargo ships of 300 gross tonnage and upwards on international 

voyages are required to carry equipment designed to improve the chances of rescue 

following an accident, including satellite emergency position indicating radio beacons 

(EPIRBs) and search and rescue transponders (SARTs) for the location of the ship or 

survival craft. 

Regulations in Chapter IV cover undertakings by contracting governments to provide 

radiocommunication services as well as ship requirements for carriage of 

radiocommunications equipment. The Chapter is closely linked to the Radio Regulations 

of the International Telecommunication Union. 

 

Chapter V - Safety of navigation  

 

Chapter V identifies certain navigation safety services which should be provided by 

Contracting Governments and sets forth provisions of an operational nature applicable in 

general to all ships on all voyages. This is in contrast to the Convention as a whole, which 

only applies to certain classes of ship engaged on international voyages. 
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The subjects covered include the maintenance of meteorological services for ships; the 

ice patrol service; routeing of ships; and the maintenance of search and rescue services. 

  

This Chapter also includes a general obligation for masters to proceed to the assistance 

of those in distress and for Contracting Governments to ensure that all ships shall be 

sufficiently and efficiently manned from a safety point of view. 

  

The chapter makes mandatory the carriage of voyage data recorders (VDRs) and 

automatic ship identification systems (AIS). 

 

 

Chapter VI - Carriage of Cargoes  

 

The Chapter covers all types of cargo (except liquids and gases in bulk) "which, owing to 

their particular hazards to ships or persons on board, may require special precautions". 

The regulations include requirements for stowage and securing of cargo or cargo units 

(such as containers). The Chapter requires cargo ships carrying grain to comply with the 

International Grain Code. 

  

Chapter VII - Carriage of dangerous goods 

 

The regulations are contained in three parts: 

Part A - Carriage of dangerous goods in packaged form - includes provisions for the 

classification, packing, marking, labelling and placarding, documentation and stowage of 

dangerous goods. Contracting Governments are required to issue instructions at the 

national level and the Chapter makes mandatory the International Maritime Dangerous 

Goods (IMDG) Code, developed by IMO, which is constantly updated to accommodate 

new dangerous goods and to supplement or revise existing provisions. 

  

Part A-1 - Carriage of dangerous goods in solid form in bulk - covers the documentation, 

stowage and segregation requirements for these goods and requires reporting of incidents 

involving such goods. 

  

Part B covers Construction and equipment of ships carrying dangerous liquid chemicals 

in bulk and requires chemical tankers to comply with the International Bulk Chemical 

Code (IBC Code). 

  

Part C covers Construction and equipment of ships carrying liquefied gases in bulk and 

gas carriers to comply with the requirements of the International Gas Carrier Code (IGC 

Code). 

  

Part D includes special requirements for the carriage of packaged irradiated nuclear fuel, 

plutonium and high-level radioactive wastes on board ships and requires ships carrying 

such products to comply with the International Code for the Safe Carriage of Packaged 

Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive Wastes on Board Ships 

(INF Code). 
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The chapter requires carriage of dangerous goods to be in compliance with the relevant 

provisions of the International Maritime Dangerous Goods Code (IMDG Code). 

 

Chapter VIII - Nuclear ships 

 

Gives basic requirements for nuclear-powered ships and is particularly concerned with 

radiation hazards. It refers to detailed and comprehensive Code of Safety for Nuclear 

Merchant Ships which was adopted by the IMO Assembly in 1981. 

  

Chapter IX - Management for the Safe Operation of Ships 

 

The Chapter makes mandatory the International Safety Management (ISM) Code, which 

requires a safety management system to be established by the shipowner or any person 

who has assumed responsibility for the ship (the "Company"). 

  

Chapter X - Safety measures for high-speed craft  

 

The Chapter makes mandatory the International Code of Safety for High-Speed Craft 

(HSC Code). 

  

Chapter XI-1 - Special measures to enhance maritime safety 

The Chapter clarifies requirements relating to authorization of recognized organizations 

(responsible for carrying out surveys and inspections on Administrations' behalves); 

enhanced surveys; ship identification number scheme; and port State control on 

operational requirements. 

 

Chapter XI-2 - Special measures to enhance maritime security 

Regulation XI-2/3 of the  chapter enshrines the International Ship and Port Facilities 

Security Code (ISPS Code). Part A of the Code is mandatory and part B contains guidance 

as to how best to comply with the mandatory requirements. Regulation XI-2/8 confirms 

the role of the Master in exercising his professional judgement over decisions necessary 

to maintain the security of the ship. It says he shall not be constrained by the Company, 

the charterer or any other person in this respect. 

  

Regulation XI-2/5 requires all ships to be provided with a ship security alert system. 

,Regulation XI-2/6 covers requirements for port facilities, providing among other things 

for Contracting Governments to ensure that port facility security assessments are carried 

out and that port facility security plans are developed, implemented and reviewed in 

accordance with the ISPS Code.Other regulations in this chapter cover the provision of 

information to IMO, the control of ships in port, (including measures such as the delay, 

detention, restriction of operations including movement within the port, or expulsion of a 

ship from port), and the specific responsibility of Companies. 

 

Chapter XII - Additional safety measures for bulk carriers 

The Chapter includes structural requirements for bulk carriers over 150 metres in length. 
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1.4. Responsibilities Under the International Convention for the Prevention of 

Pollution From Ships, 1973, and the Protocol of 1978 Relating Thereto 

(MARPOL 73/78)  

Relatively new additions to maritime law should be noted including MARPOL 73/78 

The International Convention for the Prevention of Pollution from Ships (MARPOL) is 

the main international convention covering prevention of pollution of the marine 

environment by ships from operational or accidental causes. 

The MARPOL Convention was adopted on 2 November 1973 at IMO. The Protocol of 

1978 was adopted in response to a spate of tanker accidents in 1976-1977. As the 1973 

MARPOL Convention had not yet entered into force, the 1978 MARPOL Protocol 

absorbed the parent Convention. The combined instrument entered into force on 2 

October 1983. In 1997, a Protocol was adopted to amend the Convention and a new 

Annex VI was added which entered into force on 19 May 2005. MARPOL has been 

updated by amendments through the years. 

  

The Convention includes regulations aimed at preventing and minimizing pollution from 

ships - both accidental pollution and that from routine operations - and currently includes 

six technical Annexes. Special Areas with strict controls on operational discharges are 

included in most Annexes. 

  

Annex I  Regulations for the Prevention of Pollution by Oil (entered into force 2 

October 1983) 

  

Covers prevention of pollution by oil from operational measures as well as from 

accidental discharges; the 1992 amendments to Annex I made it mandatory for new oil 

tankers to have double hulls and brought in a phase-in schedule for existing tankers to fit 

double hulls, which was subsequently revised in 2001 and 2003. 

 

Annex II  Regulations for the Control of  Pollution by Noxious Liquid Substances in 

Bulk  (entered into force 2 October 1983) 
  

Details the discharge criteria and measures for the control of pollution by noxious liquid 

substances carried in bulk; some 250 substances were evaluated and included in the list 

appended to the Convention; the discharge of their residues is allowed only to reception 

facilities until certain concentrations and conditions (which vary with the category of 

substances) are complied with. 

  

In any case, no discharge of residues containing noxious substances is permitted within 

12 miles of the nearest land.   

 

Annex III Prevention of Pollution by Harmful Substances Carried by Sea in 

Packaged Form (entered into force 1 July 1992) 
  

Contains general requirements for the issuing of detailed standards on packing, marking, 

labelling, documentation, stowage, quantity limitations, exceptions and notifications. 
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For the purpose of this Annex, “harmful substances” are those substances which are 

identified as marine pollutants in the International Maritime Dangerous Goods Code 

(IMDG Code) or which meet the criteria in the Appendix of Annex III. 

 

Annex IV Prevention of Pollution by Sewage from Ships  (entered into force 27 

September 2003)  
  

Contains requirements to control pollution of the sea by sewage; the discharge of sewage 

into the sea is prohibited, except when the ship has in operation an approved sewage 

treatment plant or when the ship is discharging comminuted and disinfected sewage using 

an approved system at a distance of more than three nautical miles from the nearest land; 

sewage which is not comminuted or disinfected has to be discharged at a distance of more 

than 12 nautical miles from the nearest land. 

  

In July 2011, IMO adopted the most recent amendments to MARPOL Annex IV which 

are expected to enter into force on 1 January 2013. The amendments introduce the Baltic 

Sea as a special area under Annex IV and add new discharge requirements for passenger 

ships while in a special area. 

  

 

 

Annex V Prevention of Pollution by Garbage from Ships (entered into force 31 

December 1988)  
  

Deals with different types of garbage and specifies the distances from land and the manner 

in which they may be disposed of; the most important feature of the Annex is the complete 

ban imposed on the disposal into the sea of all forms of plastics. 

  

In July 2011, IMO adopted extensive amendments to Annex V which are expected to 

enter into force on 1 January 2013. The revised Annex V prohibits the discharge of all 

garbage into the sea, except as provided otherwise, under specific circumstances. 

 

Annex VI Prevention of  Air Pollution from Ships (entered into force 19 May 2005) 
  

Sets limits on sulphur oxide and nitrogen oxide emissions from ship exhausts and 

prohibits deliberate emissions of ozone depleting substances; designated emission control 

areas set more stringent standards for SOx, NOx and particulate matter. 

  

In 2011, after extensive work and debate, IMO adopted ground breaking mandatory 

technical and operational energy efficiency measures which will significantly reduce the 

amount of greenhouse gas emissions from ships; these measures were included in Annex 

VI and are expected to enter into force on 1 January 2013. 

 

      

1.5. Maritime Declarations of Health and the Requirements of the International 

Health Regulations  

A Maritime Declaration of Health is the form used to provide such information. It covers: 
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 details of the ship 

 status of any Ship Sanitation Certification 

 number of passengers 

 previous ports visited 

 health questions, including whether: 

o anyone has died on board 

o anyone is sick 

o there is any case of disease which could be infectious 

o there is any condition that could lead to the spread of disease. 

 

This information ensures compliance with Article 37 of the International Health 

Regulations 2005. 

A Maritime Declaration of Health must be completed by the Master of the vessel and 

countersigned by the ship’s surgeon if one is carried. It should be delivered to the Medical 

Officer of Health or a health protection officer after. In practice, completed Maritime 

Declarations of Health are sent to the vessel’s agent for forwarding to health authorities, 

or given to a Customs or Ministry for Primary Industries agent to forward. 

Any illness reported on the Maritime Declaration of Health should have been declared on 

the Advance Notice of Arrival or the ‘no change of health status’ form. Where an illness 

is reported, the Maritime Declaration of Health should be handed directly to a health 

protection officer or medical officer of health upon arrival, unless authorities advise 

otherwise.                                                                                    

 

1.6. Responsibilities Under other International maritime law embodied in 

international agreements and conventions that impact on the role of 

management level deck officers 

 

Maritime Labour Convention, 2006 

 

The Maritime Labour Convention, 2006 (“MLC, 2006”) establishes minimum working 

and living standards for all seafarers working on ships flying the flags of ratifying 

countries. It’s also an essential step forward in ensuring a level-playing field for 

countries and shipowners who, until now, have paid the price of being undercut by 

those who operate substandard ships.  

The Maritime Labour Convention, 2006 or MLC, 2006 is an international labour 

Convention adopted by the International Labour Organization (ILO). It provides 

international standards for the world’s first genuinely global industry.  

 

Widely known as the “seafarers’ bill of rights,” the MLC, 2006 was adopted by 

government, employer and workers representatives at a special ILO International Labour 

Conference in February 2006.  

It is unique in that it aims both to achieve decent work for seafarers and to secure 

economic interests through fair competition for quality ship owners. 

http://www.ilo.org/dyn/normlex/en/f?p=1000:12100:0::NO::P12100_ILO_CODE:C186
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The Convention is comprehensive and sets out, in one place, seafarers' rights to decent 

working conditions. It covers almost every aspect of their work and life on board 

including: 

 minimum age 

 seafarers’ employment agreements 

 hours of work or rest 

 payment of wages 

 paid annual leave 

 repatriation at the end of contract 

 onboard medical care 

 the use of licensed private recruitment and placement services 

 accommodation, food and catering 

 health and safety protection and accident prevention and 

 seafarers’ complaint handling 

The Convention was designed to be applicable globally, easy to understand, readily 

updatable and uniformly enforced and will become the "fourth pillar" of the international 

regulatory regime for quality shipping, complementing the key Conventions of the 

International Maritime Organization (IMO) dealing with safety and security of ships and 

protection of the marine environment. 

 

All seafarers working on board ships that fly the flag of countries that have ratified the 

MLC, 2006 are covered, once it enters into force for the country concerned, (12 months 

after its ratification is registered by the ILO). 

The MLC, 2006 defines seafarers as “all persons who are employed or are engaged or 

work in any capacity on board a ship to which the Convention applies.” This includes not 

just the crew involved in navigating or operating the ship but also, for example, persons 

working in hotel positions that provide a range of services for passengers on cruise ships 

or yachts. 

It applies to a wide range of ships operating on international and national or domestic 

voyages. It covers all ships other than those which navigate exclusively in inland waters 

or waters within, or closely adjacent to sheltered waters or areas where port regulations 

apply. The Convention applies to all those ships, whether publicly or privately owned, 

that are ordinarily engaged in commercial activities, except: 

 ships engaged in fishing or in similar pursuits 

 ships of traditional build such as dhows and junks 
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 warships or naval auxiliaries 

Assistance and Salvage 

International Convention on Salvage, Adopted: 28 April 1989; Entry into force: 14 July 

1996 

The Convention replaced a convention on the law of salvage adopted in Brussels in 1910 

which incorporated the "'no cure, no pay" principle under which a salvor is only rewarded 

for services if the operation is successful. 

  

Although this basic philosophy worked well in most cases, it did not take pollution into 

account. A salvor who prevented a major pollution incident (for example, by towing a 

damaged tanker away from an environmentally sensitive area) but did not manage to save 

the ship or the cargo got nothing. There was therefore little incentive to a salvor to 

undertake an operation which has only a slim chance of success. 

  

The 1989 Convention seeks to remedy this deficiency by making provision for an 

enhanced salvage award taking into account the skill and efforts of the salvors in 

preventing or minimizing damage to the environment. 

  

Special compensation 

 

The 1989 Convention introduced a "special compensation" to be paid to salvors who have 

failed to earn a reward in the normal way (by salving the ship and cargo). 

  

Damage to the environment is defined as "substantial physical damage to human health 

or to marine life or resources in coastal or inland waters or areas adjacent thereto, caused 

by pollution, contamination, fire, explosion or similar major incidents." 

  

The compensation consists of the salvor's expenses, plus up to 30% of these expenses if, 

thanks to the efforts of the salvor, environmental damage has been minimized or 

prevented. The salvor's expenses are defined as "out-of-pocket expenses reasonably 

incurred by the salvor in the salvage operation and a fair rate for equipment and personnel 

actually and reasonably used". 

  

The tribunal or arbitrator assessing the reward may increase the amount of compensation 

to a maximum of 100% of the salvor's expenses, "if it deems it fair and just to do so". 

  

If, on the other hand, the salvor is negligent and has consequently failed to prevent or 

minimize environmental damage, special compensation may be denied or reduced. 

Payment of the reward is to be made by the vessel and other property interests in 

proportion to their respective salved values. 

 

 

Need to Render Assistance 

 

Every year, thousands of migrants and asylum seekers undertake perilous journeys at sea 

in search of safety, refuge from persecution, or simply better economic conditions. Under 
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international maritime law, vessel masters have an obligation to render assistance to those 

in distress at sea. In most circumstances, the embarkation of distressed persons present 

numerous logistical and political considerations for masters, owners and charterers, which 

prevent timely disembarkation to a place of safety. In recognition of this dilemma, the 

International Maritime Organization (IMO) has recently adopted amendments to two 

relevant maritime conventions.  

 

 The 1974 International Convention for the Safety of Life at Sea (SOLAS Convention) 

obliges the 

 “master of a ship at sea which is in a position to be able to provide assistance, on 

receiving information from any source that persons are in distress at sea, is bound to 

proceed with all speed to their assistance, if possible informing them or the search and 

rescue service that the ship is doing so…” 

 

The 1979 International Convention on Maritime Search and Rescue (SAR Convention) 

obliges State Parties to: 

  “…ensure that assistance be provided to any person in distress at sea… regardless of 

the nationality or status of such a person or the circumstances in which that person is 

found”… and to “provide for their initial medical or other needs , and deliver them to a 

place of safety.” 

 

On 1 July 2006, amendments to the SOLAS and SAR Conventions concerning the 

treatment of persons rescued at sea entered into force. 
 

The SOLAS amendments add to and clarify the existing obligations to provide assistance, 

adding the words: “This obligation to provide assistance applies regardless of the 

nationality or status of such persons or the circumstances in which they are found.” Of 

further significance to vessel masters, owners and charterers, is the amendments to the 

SOLAS and SAR Conventions mandating Contracting States to: 

1) coordinate and cooperate to ensure that masters of ships providing assistance by 

embarking persons in distress at sea are released from their obligation with 

minimum further deviation from the ship’s intended voyage; and  

2) arrange disembarkation as soon as reasonably practicable.  

 

To the benefit of owners and charterers alike, these amendments firmly obligate 

Contracting States to assist vessel masters. The overwhelming majority of member states 

of the IMO have adopted the SOLAS Convention. While not as popular as SOLAS, many 

member states have additionally adopted the SAR Convention. When making 

arrangements to disembark persons rescued at sea, vessel owners, charterers, insurers and 

local correspondents would be well advised to engage immediately nearby Contracting 

States at the onset of rescue efforts.  

 

Convention on Limitation of Liability for Maritime Claims, 1976 (LLMC 1976) 

 

The International Maritime Organization (IMO) first set limits on maritime accident 

liability in 1957 with the Convention Relating to the Limitation of the Liability of Owners 

of Seagoing Ships. That convention came into force in 1968. 
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In 1976, the Convention on Limitation of Liability for Maritime Claims (LLMC) came 

into force with much higher liability limits. In some cases the amounts were two or three 

times the amounts specified in the earlier convention. 

 

Environmental standards had improved or been implemented for the first time in some 

regions during these years. The U.S. Clean Water Act and growing public knowledge of 

pollution and its impact on the environment mirrored sentiments in Europe. 

Medical treatments of potential victims were also becoming more elaborate and 

expensive at this time and contributed to the potential exposure of ship owners. The cost 

controls put in place try and balance personal protections with the responsibilities of a 

ship owner. With ongoing unlimited risk much of the financing for new ships would be 

unavailable except as a high risk product.   

 

Loss of Life or Injury 

Loss of life and personal injury is one of two types of claims made under the LLMC. The 

1976 Convention set the maximum liability for ships 500 gross tonsand under at 333,000 

SDR. Special Drawing Rights, or SDR, is a type of financial instrument used by 

the International Monetary Fund. 

From the IMF SDR fact sheet: 

“The SDR is neither a currency, nor a claim on the IMF. Rather, it is a potential claim 

on the freely usable currencies of IMF members. Holders of SDRs can obtain these 

currencies in exchange for their SDRs in two ways: first, through the arrangement of 

voluntary exchanges between members; and second, by the IMF designating members 

with strong external positions to purchase SDRs from members with weak external 

positions. In addition to its role as a supplementary reserve asset, the SDR serves as the 

unit of account of the IMF and some other international organizations.” 

 

In the 2004 version of the LLMC the maximum liability for loss of life or injury was 

raised to 2 million SDR. At the same time larger ships were also included when the 

maximum gross tonnage was raised to 2000 tons. 

 Larger ships were subject to the following amounts before June 8, 2015. 

 For each ton from 2,001 to 30,000 tons, 800 SDR 

 For each ton from 30,001 to 70,000 tons, 600 SDR 

 For each ton in excess of 70,000, 400 SDR 

New limits after June 8, 2015: 

 Less than 2000 tons 3.02 million SDR 

 For each ton from 2,001 to 30,000 tons, 1,208 SDR 

 For each ton from 30,001 to 70,000 tons, 906 SDR 

 For each ton in excess of 70,000, 604 SDR 

 

 

Classification Societies 

 

A non-governmental organization in the shipping industry, a classification society 

establishes and maintains technical standards for construction and operation of marine 

vessels and offshore structures. The primary role of the society is to classify ships and 

validate that their design and calculations are in accordance with the published standards. 

It also carries out periodical survey of ships to ensure that they continue to meet the 

http://maritime.about.com/od/Glossary/g/Vessel-Gross-Tonnage.htm
http://www.imf.org/external/index.htm
http://www.imf.org/external/np/exr/facts/sdr.HTM
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parameters of set standards. The society is also responsible for classification of all 

offshore structures including platforms and submarines. 

 

Flag states maintain a ship register in which all ships that sail under their flag need to be 

registered. Classification societies are licensed by flag states to survey and classify ships 

and issue certificates on their behalf. They classify and certify marine vessels and 

structures on the basis of their structure, design and safety standards. 

 

A classification society’s workforce comprises of ship surveyors, mechanical engineers, 

material engineers, piping engineers, and electrical engineers. Surveyors employed by a 

classification society inspect ships at all stages of their development and operations to 

make sure that their design, components, and machinery are developed and maintained in 

accordance with the standards set for their class. The process covers inspection of engines, 

shipboard pumps and other vital ship's machines. They also inspect offshore structures 

such as oil rigs, submarines and other marine structures. 

 

 

General average and marine insurance 

General average 

The carriage of goods by sea is deemed to be a joint venture between ship-owners and 

cargo-owners, and the maritime convention places a responsibility on the ship-owner to 

safeguard the common interest and incur necessary additional or extraordinary costs in so 

doing. There is no governing international statute and consequently the “Comite Maritime 

International” C.M.I. sponsored conditions (York-Antwerp Rules 1974 – and subsequent 

amendments) are incorporated in most marine contracts of carriage (Bills of Lading). 

Situations may arise whereby the carrying vessel experiences a fortuity [incident] during 

the course of the voyage resulting in additional and/or extraordinary expenses being 

incurred by the ship-owners. Typical examples of a fortuity are engine/machinery 

breakdown, fire, or collision with another vessel and/or fixed or floating object, such 

incidents resulting in additional expenditure in saving the venture/cargo. 

In the event of additional or extraordinary costs being incurred in successfully (or 

partially) saving the venture, ship-owners will look to cargo owners to contribute towards 

such costs. In such circumstances, ship-owners may declare  

General Average, and in doing so will automatically exercise a Maritime Lien on the 

cargo for its pro-rata [proportional] share of the total additional and/or extraordinary 

costs. 

Before any cargo is released ship-owners will require from each Bill of Lading holder a 

signed General Average Bond plus either a cash deposit or a General  

Average Guarantee signed by Cargo (re)insurers, based on the percentage of the invoice 

value of the cargo deemed to reflect the proportion due from cargo interests. 
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Marine insurance 

Importance of Marine insurance in commerce; Marine insurance plays a very important 

role in the field of overseas commerce and internal trade of a country. It is closely linked 

with Banking and Shipping. Banks generally finance the goods which are transported by 

ships or by other means of transport in the case of internal trade and Marine Insurance 

protects such goods against loss or damage. Without such protection the entire trade 

structure is bound to suffer. 

Marine Insurance can be divided broadly into two groups 

o Cargo Insurance 

o Hull Insurance 

Marine insurance plays an important role in domestic trade as well as in international 

trade. Most contracts of sale require that the goods must be covered, either by the seller 

or the buyer, against loss or damage. 

Who is responsible for affecting insurance on the goods, which are the subject of sale? It 

depends on the terms of the sale contract. A contract of sale involves mainly a seller and 

a buyer, apart from other associated parties like carriers, banks, clearing agents, etc. 

o  
o The principal types of sale contracts, so far as Marine insurance is directly 

concerned, are as follows: 

 

As stated earlier, Marine Insurance is closely linked up with the trade of a country internal 

as well as international. A sale contract which is an essential feature in the trade involves 

a seller and a buyer, apart from the other parties like the carrier, the bank, and the clearing 

agent. Whether the insurance of the goods in transits is to be the responsibility of the 

seller or the buyer depends on the type of the sale contract in any transaction. There are 

different types of sales contracts the most important of which, as affecting the Marine 

Insurance are: 

o F.O.B. (Free on Board) In this case, the seller is responsible for loss of or damage 

to the goods until they are placed on board the steamer for on carriage. Thereafter 
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the buyer becomes responsible and he has, therefore, the option to insure where 

he likes. 

o C.I.F. (Cost, Insurance and Freight) In this case the seller assumes responsibility 

for the insurance and the insurance charges are indicated in the invoice along with 

the other charges. 

o C & F (Cost and Freight) In this case, normally the buyers responsibility attaches 

from the time the goods are placed on board the vessel and he has therefore to take 

care of the insurance. 

o F.O.R. (Free on Rail) This is same as F.O.B. but it concerns mainly the internal 

trade transactions. 

 

Features of marine insurance 

1. Offer & Acceptance: It is a prerequisite to any contract. Similarly the goods under 

marine (transit) insurance will be insured after the offer is accepted by the 

insurance company. Example: A proposal submitted to the insurance company 

along with premium on 1/4/2011 but the insurance company accepted the proposal 

on 15/4/2011. The risk is covered from 15/4/2011 and any loss prior to this date 

will not be covered under marine insurance. 

2. Payment of premium: An owner must ensure that the premium is paid well in 

advance so that the risk can be covered. If the payment is made through cheque 

and it is dishonored then the coverage of risk will not exist. It is as per section 

64VB of Insurance Act 1938- Payment of premium in advance.(Details under 

insurance legislation Module). 

3. Contract of Indemnity: Marine insurance is contract of indemnity and the 

insurance company is liable only to the extent of actual loss suffered. If there is 

no loss there is no liability even if there is operation of insured peril. Example: If 

the property under marine (transit) insurance is insured for Rs 20 lakhs and during 

transit it is damaged to the extent of Rs 10 lakhs then the insurance company will 

not pay more than Rs 10 lakhs. 

4. Utmost good faith: The owner of goods to be transported must disclose all the 

relevant information to the insurance company while insuring their goods. The 

marine policy shall be voidable at the option of the insurer in the event of 

misrepresentation, mis-description or non-disclosure of any material information. 

Example: The nature of goods must be disclosed i.e whether the goods are 

hazardous in nature or not, as premium rate will be higher for hazardous goods. 

5. Insurable Interest: The marine insurance will be valid if the person is having 

insurable interest at the time of loss. The insurable interest will depend upon the 

nature of sales contract. Example: Mr A sends the goods to Mr B on FOB( Free 

on Board) basis which means the insurance is to be arranged by Mr B. And if any 

loss arises during transit then Mr B is entitled to get the compensation from the 

insurance company. Example: Mr A sends the goods to Mr B on CIF (Cost, 

Insurance and Freight) basis which means the insurance is to be arranged by Mr 



CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

A. And if any loss arises during transit then Mr A is entitled to get the 

compensation from the insurance company. 

6. Contribution: If a person insures his goods with two insurance companies, then in 

case of marine loss both the insurance companies will pay the loss to the owner 

proportionately. Example; Goods worth Rs. 50 lakhs were insured for marine 

insurance with Insurance company A and B. In case of loss, both the insurance 

companies will contribute equally. 

7. Period of marine Insurance: The period of insurance in the policy is for the normal 

time taken for a particular transit. Generally the period of open marine insurance 

will not exceed one year. It can also be issued for the single transit and for specific 

period but not for more than a year. 

8. Deliberate Act: If goods are damaged or loss occurs during transit because of 

deliberate act of an owner then that damage or loss will not be covered under the 

policy. 

9. Claims: To get the compensation under marine insurance the owner must inform 

the insurance company immediately so that the insurance company can take 

necessary steps to determine the loss. 

 

1.7. Responsibilities under international instruments affecting the safety of the 

ship, passengers, crew and cargo 

International Convention for the Control and Management of Ships' Ballast Water and 

Sediments (BWM), Adopted: 13 February 2004; Entry into force: 12 months after 

ratification by 30 States, representing 35 per cent of world merchant shipping tonnage 

Invasive aquatic species present a major threat to the marine ecosystems, and shipping 

has been identified as a major pathway for introducing species to new environments. The 

problem increased as trade and traffic volume expanded over the last few decades, and in 

particular with the introduction of steel hulls, allowing vessels to use water instead of 

solid materials as ballast. The effects of the introduction of new species have in many 

areas of the world been devastating. Quantitative data show the rate of bio-invasions is 

continuing to increase at an alarming rate. As the volumes of seaborne trade continue 

overall to increase, the problem may not yet have reached its peak. 

 However, the Ballast Water Management Convention, adopted in 2004, aims to prevent 

the spread of harmful aquatic organisms from one region to another, by establishing 

standards and procedures for the management and control of ships' ballast water and 

sediments 

 Under the Convention, all ships in international traffic are required to manage their 

ballast water and sediments to a certain standard, according to a ship-specific ballast water 

management plan. All ships will also have to carry a ballast water record book and an 

international ballast water management certificate. The ballast water management 

standards will be phased in over a period of time. As an intermediate solution, ships 

should exchange ballast water mid-ocean. However, eventually most ships will need to 

install an on-board ballast water treatment system. 
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The Convention will require all ships to implement a Ballast Water and Sediments 

Management Plan. All ships will have to carry a Ballast Water Record Book and will be 

required to carry out ballast water management procedures to a given standard. Existing 

ships will be required to do the same, but after a phase-in period. 

 The Convention is divided into Articles; and an Annex which includes technical 

standards and requirements in the Regulations for the control and management of ships' 

ballast water and sediments. 

 General Obligations 

Under Article 2 General Obligations Parties undertake to give full and complete effect to 

the provisions of the Convention and the Annex in order to prevent, minimize and 

ultimately eliminate the transfer of harmful aquatic organisms and pathogens through the 

control and management of ships' ballast water and sediments. 

 Parties are given the right to take, individually or jointly with other Parties, more 

stringent measures with respect to the prevention, reduction or elimination of the transfer 

of harmful aquatic organisms and pathogens through the control and management of 

ships' ballast water and sediments, consistent with international law. Parties should ensure 

that ballast water management practices do not cause greater harm than they prevent to 

their environment, human health, property or resources, or those of other States. 

Reception facilities 

Under Article 5 Sediment Reception Facilities Parties undertake to ensure that ports and 

terminals where cleaning or repair of ballast tanks occurs, have adequate reception 

facilities for the reception of sediments. 

 Research and monitoring 

Article 6 Scientific and Technical Research and Monitoring calls for Parties individually 

or jointly to promote and facilitate scientific and technical research on ballast water 

management; and monitor the effects of ballast water management in waters under their 

jurisdiction. 

 Survey, certification and inspection 

Ships are required to be surveyed and certified (Article 7 Survey and certification) and 

may be inspected by port State control officers (Article 9 Inspection of Ships) who can 

verify that the ship has a valid certificate; inspect the Ballast Water Record Book; and/or 

sample the ballast water. If there are concerns, then a detailed inspection may be carried 

out and "the Party carrying out the inspection shall take such steps as will ensure that the 

ship shall not discharge Ballast Water until it can do so without presenting a threat of 

harm to the environment, human health, property or resources." 

 

Changes to SOLAS Chapter V – navigation bridge visibility during ballast water exchange 
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Applicability: Ships 55 metres in length and above, as defined in SOLAS Chapter V, 

Regulation 2.4, constructed on or after July 1, 1998.  

Changes to SOLAS Chapter V – Safety of navigation, introduced by IMO Resolution 

MSC.201 (81), will come into effect on July 1, 2010. While some changes are operational, 

others introduce new requirements applicable to navigation records.  

What has been amended?  

A new paragraph, 4, has been added to SOLAS Chapter V, Regulation 22 – Navigation 

bridge visibility.  

As a consequence of this amendment, notwithstanding the existing requirements, any 

increase in blind sectors or reduction in horizontal fields of vision resulting from ballast 

water exchange operations is to be taken into account by the Master before determining 

that it is safe to proceed with the exchange.  

As an additional measure, to compensate for possible increased blind sectors or reduced 

horizontal. 

 

1.8. Methods and aids to prevent pollution of the marine environment by ships 

pollution 

 

 Convention on the Prevention of Marine Pollution by Dumping of Wastes and 

Other Matter (London Dumping Convention). 

 

The Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other 

Matter 1972, commonly called the "London Convention" or "LC '72" and also 

abbreviated asMarine Dumping, is an agreement to control pollution of the sea by 

dumping and to encourage regional agreements supplementary to the Convention. It 

covers the deliberate disposal at sea ofwastes or other matter from vessels, aircraft, and 

platforms. It does not cover discharges from land-based sources such as pipes and outfalls, 

wastes generated incidental to normal operation of vessels, or placement of materials for 

purposes other than mere disposal, providing such disposal is not contrary to aims of the 

Convention. It entered into force in 1975. As of 2013, there were 87 Parties to the 

Convention. 

 

 International Convention Relating to Intervention on the High Seas in cases of Oil 

Pollution Casualties, 1969. 

 

International Convention Relating to Intervention on the High Seas in Cases of Oil 

Pollution Casualties 1969 (INTERVENTION 1969) is an international maritime 

convention affirming the right of a coastal State to "take such measures on the high seas as 

may be necessary to prevent, mitigate or eliminate grave and imminent danger to their 

coastline or related interests from pollution or threat of pollution of the sea by oil, following 

upon a maritime casualty or acts related to such a casualty" 

 

http://en.wikipedia.org/wiki/Waste_disposal
http://en.wikipedia.org/wiki/Waste
http://en.wikipedia.org/wiki/High_seas
http://en.wikipedia.org/wiki/Oil_spill
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The Convention applies to all seagoing vessels except warships or other vessels owned 

or operated by a State and used on Government non-commercial service. 

While exercising the right to take measures "necessary to prevent, mitigate or eliminate 

grave and imminent danger to their coastline or related interests" from oil pollution, the 

coastal State is obligated to: 

o Prior to taking measures to consult other affected States, including the flag 

State, ship-owner, cargo owner and independent experts from the list maintained 

by theInternational Maritime Organization (excluding cases of extreme urgency 

requiring measures to be taken immediately);  

o Use its best endeavours to avoid any risk to human life and to afford persons in 

distress any assistance which they may need, and in appropriate cases to facilitate 

the repatriation of ships crews; 

o Notify all interested States, owners of ships and cargoes and the IMO of all 

measures taken;  

o Ensure that all measures are proportionate to actual or threatened damage;  

o Pay compensation to the extent of the damage caused by measures which exceed 

those reasonably necessary to achieve the end.  

 

 

 International Convention on Civil Liability for Oil Pollution Damage, 1969. 

 

The International Convention on Civil Liability for Oil Pollution Damage, 1969, renewed 

in 1992 and often referred to as the CLC Convention, is an international maritime treaty 

that was adopted to ensure that adequate compensation would be available where oil 

pollution damage was caused by maritime casualties involving oil tankers (i.e. ships that 

carry oil as cargo). 

 

Liability 

The convention introduces strict liability for shipowners. In cases when the shipowner is 

deemed guilty of fault for an instance of oil pollution, the convention does not cap 

liability. When the shipowner is not at fault, the convention caps liability at between 3 

million special drawing rights (SDR) for a ship of 5,000 GT to 59.7 million SDR for ships 

over 140,000 GT. These limits translate to around US$3.8 million to US$76.5 million, 

although SDR exchange rates fluctuate daily.The HNS Conventionto compensation for 

damages occurring from spill of dangerous goods is based on the same legal framework. 

 

Insurance 

If a ship carries more than 2000 tons of oil in cargo, CLC requires shipowners to maintain 

"insurance or other financial security" sufficient to cover the maximum liability for one 

oil spill. 

 

Coverage 

As of April 2014, 133 states, representing 96.7 per cent of the world fleet, are contracting 

parties to the CLC Protocol 1992. Bolivia, North Korea, Honduras, andLebanon—which 

are generally flag of convenience states—have not ratified the treaty 

 

 

http://en.wikipedia.org/wiki/Warship
http://en.wikipedia.org/wiki/Flag_State
http://en.wikipedia.org/wiki/Flag_State
http://en.wikipedia.org/wiki/Ship-owner
http://en.wikipedia.org/wiki/International_Maritime_Organization
http://en.wikipedia.org/wiki/Repatriation
http://en.wikipedia.org/wiki/Oil_tankers
http://en.wikipedia.org/wiki/Strict_liability
http://en.wikipedia.org/wiki/Special_drawing_rights
http://en.wikipedia.org/wiki/Gross_tonnage
http://en.wikipedia.org/wiki/Gross_tonnage
http://en.wikipedia.org/wiki/HNS_Convention
http://en.wikipedia.org/wiki/Dangerous_goods
http://en.wikipedia.org/wiki/Bolivia
http://en.wikipedia.org/wiki/North_Korea
http://en.wikipedia.org/wiki/Honduras
http://en.wikipedia.org/wiki/Lebanon
http://en.wikipedia.org/wiki/Flag_of_convenience
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1.9. National Legislation for Implementing International Agreements and 

Conventions 

In this topic you will analyze the national legislation that is the flag state laws are covered 

to an extent that meets or exceed the standard laid down in the international conventions, 

codes and agreements. Emphasis should be on monitoring compliance, identifying areas 

where there may be potential for non-compliance or differences compared to international 

standards. 

1.3 Maintain Safety and Security of Crew and Passengers and the Operational 

Condition of Safety Systems 

 

1.3.1 Life-Saving Appliance Regulations  

General requirements for life-saving appliances  

Life-saving appliances on all ships have to be fitted with retro-reflective material where 

it will assist in detection and in accordance with the recommendations of the Organization 

in A.658 (16);  

Unless expressly provided otherwise in the opinion of the Administration, all LSA 

prescribed in this part shall:  

o be constructed with proper workmanship and materials;  

o not be damaged in stowage throughout the air temperature range -30°C to +65°C;  

o if they are likely to be immersed in seawater during their use, operate throughout 

the seawater temperature range  -1°C to +30°C;  

o where applicable, be rot-proof, corrosion-resistant, and not be unduly affected by 

seawater, oil or fungal attack;  

o where exposed to sunlight, be resistant to deterioration;  

o be of a highly visible color on all parts where this will assist detection;  

o be fitted with retro-reflective material where it will assist in detection and in 

accordance with the recommendations of the Organization in A.658(16);  

o if they are to be used in a seaway, be capable of satisfactory operation in that 

environment;  

o be clearly marked with approval information including the Administration which 

approved it, and any operational restrictions;  

o where applicable, be provided with electrical short circuit protection to prevent 

damage or injury.  

The Administration shall determine the period of acceptability of life-saving appliances 

which are subject to deterioration with age. Such life-saving appliances shall be marked 

with a means for determining their age or the date by which they must be replaced. 

Permanent marking with a date of expiry is the preferred method of establishing the 

period of acceptability. Batteries not marked with an expiration date may be used if they 

are replaced annually, or in the case of a secondary battery (accumulator), if the condition 

of the electrolyte can be readily checked. 
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Lifebuoys and life-jackets  

Every lifebuoy shall: 

o have an outer diameter of not more than 800 mm and an inner diameter of not less 

than 400 mm;  

o be constructed of inherently buoyant material; it shall not depend upon rushes, 

cork shavings or granulated cork, any other loose granulated material or any air 

compartment which depends on inflation for buoyancy;  

o be capable of supporting not less than 14.5 kg of iron in fresh water for a period 

of 24 hours;  

o have a mass of not less than 2.5 kg;  

o not sustain burning or continue melting after being totally enveloped in a fire for 

a period of 2 seconds;  

o be constructed to withstand a drop into the water from the height at which it is 

stowed above the waterline in the lightest seagoing condition or 30 m, whichever 

is the greater, without impairing either its operating capability or that of its 

attachedcomponents;  

o if it is intended to operate the quick release arrangement provided for the self-

activated smoke signals and self-igniting lights, have a mass sufficient to operate 

the quick release arrangement;  

o be fitted with a grabline not less than 9.5 mm in diameter and not less than 4 times 

the outside diameter of the body of the buoy in length. The grabline shall be 

secured at four equidistant points around the circumference of the buoy to form 

four equal loops. 

 

Self-igniting lights shall: 

o be such that they cannot be extinguished by water;  

o be of white colour and capable of either burning continuously with a luminous 

intensity of not less than 2 cd in all directions of the upper hemisphere or flashing 

(discharge flashing) at a rate of not less than 50 flashes and not more than 70 

flashes per min with at least the corresponding effective luminous intensity;  

o be provided with a source of energy capable of meeting the requirement of 

previous paragraph for a period of at least 2 hours;  
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o be capable of withstanding the drop test into the water from the height at which it 

is stowed above the waterline in the lightest seagoing condition or 30 m, 

whichever is the greater, without impairing either its operating capability or that 

of its attached components. 

 

Self-activating smoke signals shall: 

o emit smoke of a highly visible color at a uniform rate for a period of at least 15 

min when floating in calm water;  

o not ignite explosively or emit any flame during the entire smoke emission time of 

the signal;  

o not be swamped in a seaway;   

o continue to emit smoke when fully submerged in water for a period of at least 10s;  

o be capable of withstanding the drop test into the water from the height at which it 

is stowed above the waterline in the lightest seagoing condition or 30 m, 

whichever is the greater, without impairing either its operating capability or that 

of its attached components. 

Buoyant lifelines shall: 

o be non-kinking;  

o have a diameter of not less than 8 mm; and  

o have a breaking strength of not less than 5 kN. 

Life-jackets: 

An adult life-jacket shall be so constructed that: 

o shall not sustain burning or continue melting after being totally enveloped in a fire 

for a period of 2 seconds.  

o at least 75% of persons, who are completely unfamiliar with the lifejacket, can 

correctly don it within a period of one min without assistance, guidance or prior 

demonstration;  

o after demonstration, all persons can correctly don it within a period of one minute 

without assistance;  

o it is clearly capable of being worn in only one way or, as far as is practicable, 

cannot be donned incorrectly;  

o it is comfortable to wear;  
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o it allows the wearer to jump from a height of at least 4.5 m into the water without 

injury and without dislodging or damaging the lifejacket. 

o shall have buoyancy which is not reduced by more than 5% after 24h submersion 

in fresh water.  

o shall be fitted with a whistle firmly secured by a cord  

An adult lifejacket shall have sufficient buoyancy and stability in calm fresh water to:  

o .1 lift the mouth of an exhausted or unconscious person not less than 120 mm clear 

of the water with the body inclined backwards at an angle of not less than 20° 

from the vertical position;  

o .2 turn the body of an unconscious person in the water from any position to one 

where the mouth is clear of the water in not more than 5 s.  

o shall allow the person wearing it to swim a short distance and to board a survival 

craft.  

A child lifejacket shall be constructed and perform the same as an adult lifejacket except 

as follows: 

o donning assistance is permitted for small children;  

o it shall only be required to lift the mouth of an exhausted or unconscious wearer 

clear of the water a distance appropriate to the size of the intended wearer;  

o assistance may be given to board a survival craft, but wearer mobility shall not be 

significantly reduced.  

In addition to the markings with approval information including the Administration which 

approved it, and any operational restrictions, a child lifejacket shall be marked with:  

o The height or weight range for which the lifejacket will meet the testing and 

evaluation criteria recommended by the Organization in A.689.(17)  

o a "child" symbol as shown in the "child's lifejacket" symbol adopted by the 

Organization in A.760(18) 

 

Inflatable lifejackets 

A lifejacket which depends on inflation for buoyancy shall have not less than two separate 

compartments and comply with the all requirements for ordinary lifejacket, and shall:  

o inflate automatically on immersion, be provided with a device to permit inflation 

by a single manual motion and be capable of being inflated by mouth;  

o in the event of loss of buoyancy in any one compartment be capable of complying 

with the all requirements for ordinary lifejacket;  

o shall have buoyancy which is not reduced by more than 5% after 24h submersion 

in fresh water after inflation by means of the automatic mechanism. 
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Life-jacket light shall: 

o have a luminous intensity of not less than 0.75 cd in all directions of the upper 

hemisphere;  

o have a source of energy capable of providing a luminous intensity of 0.75 cd for 

a period of at least 8 hours;  

o be visible over as great a segment of the upper hemisphere as is practicable when 

attached to a lifejacket;  

o be of white color.  

If the light referred above is a flashing light it shall, in addition:  

o be provided with a manually operated switch; and  

o flash at a rate of not less than 50 flashes and not more than 70 flashes per min with 

an effective luminous intensity of at least 0.75 cd. 

Immersion suits, anti-exposure suits and thermal protective aids 

The immersion suit 

The immersion suit shall be constructed with waterproof materials such that:  

o it can be unpacked and donned without assistance within 2 min, taking into 

account any associated clothing*, and a lifejacket  

o if the immersion suit is to be worn in conjunction with a lifejacket;  

o it will not sustain burning or continue melting after being totally enveloped in a 

fire for a period of 2 seconds;  

o it will cover the whole body with the exception of the face. Hands shall also be 

covered unless permanently attached gloves are provided;  

o it is provided with arrangements to minimize or reduce free air in the legs of the 

suit;  

o following a jump from a height of not less than 4.5 m into the water there is no 

undue ingress of water into the suit.  

An immersion suit which also complies with the requirements of life-jackets may be 

classified as a life-jacket. 
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An immersion suit which has buoyancy and is designed to be worn without a lifejacket 

shall be fitted with a light and the whistle complying with the requirements for life-

jackets.  

If the immersion suit is to be worn in conjunction with a lifejacket, the lifejacket shall be 

worn over the immersion suit. A person wearing such an immersion suit shall be able to 

don a lifejacket without assistance. 

In that case immersion suit shall permit the person wearing it:  

o to climb up and down a vertical ladder at least 5 m in length;  

o to perform normal duties associated with abandonment;  

o to jump from a height of not less than 4.5 m into the water without damaging or 

dislodging the immersion suit, or being injured;  

o to swim a short distance through the water and board a survival craft. 

An immersion suit made of material which has no inherent insulation shall be:  

o .1 marked with instructions that it must be worn in conjunction with warm 

clothing;  

o .2 so constructed that, when worn in conjunction with warm clothing, and with a 

lifejacket if the immersion suit is to be worn with a lifejacket, the immersion suit 

continues to provide sufficient thermal protection, following one jump by the 

wearer into the water from a height of 4.5 m, to ensure that when it is worn for a 

period of 1h in calm circulating water at a temperature of 5°C, the wearer's body 

core temperature does not fall more than 2°C.  

An immersion suit made of material with inherent insulation, when worn either on its 

own or with a lifejacket, if the immersion suit is to be worn in conjunction with a 

lifejacket, shall provide the wearer with sufficient thermal insulation, following one jump 

into the water from a height of 4.5 m, to ensure that the wearer's body core temperature 

does not fall more than 2°C after a period of 6h immersion in calm circulating water at a 

temperature of between 0°C and 2°C.  

A person in fresh water wearing either an immersion suit or an immersion suit with a 

lifejacket, shall be able to turn from a face-down to a face-up position in not more than 5 

seconds. 

Anti-exposure suits 

The anti-exposure suit shall be constructed with waterproof materials such that it:  

o provides inherent buoyancy of at least 70 N;  

o is made of material which reduces the risk of heat stress during rescue and 

evacuation operations;  

o covers the whole body with the exception of the head and hands and, where the 

Administration so permits, feet; gloves and a hood shall be provided in such a 

manner as to remain available for use with the anti-exposure suits;  

o can be unpacked and donned without assistance within 2 min;  
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o does not sustain burning or continue melting after being totally enveloped in a fire 

for a period of 2 seconds;  

o is equipped with a pocket for a portable VHF telephone;  

o has a lateral field of vision of at least 120°.  

An anti-exposure suit which also complies with the requirements of life-jackets may be 

classified as a life-jacket. 

An anti-exposure suit shall permit the person wearing it:  

o to climb up and down a vertical ladder of at least 5 m in length;  

o to jump from a height of not less than 4.5 m into the water with feet first, without 

damaging or dislodging the suit, or being injured;  

o to swim through the water at least 25 m and board a survival craft;  

o to don a lifejacket without assistance; and  

o to perform all duties associated with abandonment, assist others and operate a 

rescue boat.  

 An anti-exposure suit shall be fitted with a light complying with the requirements for life 

jackets.  

An anti-exposure suit shall:  

o if made of material which has no inherent insulation, be marked with instructions 

that it must be worn in conjunction with warm clothing;  

o be so constructed, that when worn as marked, the suit continues to provide 

sufficient thermal protection following one jump into the water which totally 

submerges the wearer and shall ensure that when it is worn in calm circulating 

water at a temperature of 5°C, the wearer's body core temperature does not fall at 

a rate of more than 1.5°C per hour, after the first 0.5 hours. 

Thermal protective aids 

A thermal protective aid shall be made of waterproof material having a thermal 

conductance of not more than 7800 W/(m2.K) and shall be so constructed that, when used 

to enclose a person, it shall reduce both the convective and evaporative heat loss from the 

wearer's body.  

o The thermal protective aid shall:  

o cover the whole body of persons of all sizes wearing a lifejacket with the 

exception of  

o the face. Hands shall also be covered unless permanently attached gloves are 

provided;  

o be capable of being unpacked and easily donned without assistance in a survival 

craft or rescue boat;  

o permit the wearer to remove it in the water in not more than 2 min, if it impairs 

ability  

o to swim.  
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The thermal protective aid shall function properly throughout an air temperature range -

30°C to +20°C. 

General requirements for lifeboats 

 

All lifeboats shall be properly constructed and shall be of such form and proportions that 

they have ample stability in a seaway and sufficient freeboard when loaded with their full 

complement of persons and equipment. All lifeboats shall have rigid hulls and shall be 

capable of maintaining positive stability when in an upright position in calm water and 

loaded with their full complement of persons and equipment and holed in any one location 

below the waterline, assuming no loss of buoyancy material and no other damage.  

Each lifeboat shall be fitted with a certificate of approval, endorsed by the Administration, 

containing at least the following items:  

o manufacturer's name and address;  

o lifeboat model and serial number;  

o month and year of manufacture;  

o number of persons the lifeboat is approved to carry; and  

o with approval information including the Administration which approved it, and 

any operational restrictions.  

The certifying organization shall provide the lifeboat with a certificate of approval which, 

in addition to the above items, specifies:  

o number of the certificate of approval;  

o material of hull construction, in such detail as to ensure that compatibility 

problems in repair should not occur;  

o total mass fully equipped and fully manned;  

o statement of approval.  

All lifeboats shall be of sufficient strength to:  

o enable them to be safely launched into the water when loaded with their full 

complement of persons and equipment; 
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o be capable of being launched and towed when the ship is making headway at a 

speed of 5 knots in calm water.  

Hulls and rigid covers shall be fire-retardant or non-combustible. Seating shall be 

provided on thwarts, benches or fixed chairs which are constructed so as to be capable of 

supporting:  

o a static load equivalent to the number of persons each weighing 100 kg for which 

spaces are provided in compliance with the seating requirements shown on figure 

below.  

o a load of 100 kg in any single seat location when a lifeboat to be launched by falls 

is dropped into the water from a height of at least 3 m;  

o a load of 100 kg in any single seat location when a free-fall lifeboat is launched 

from a height of at least 1.3 times its free-fall certification height.  

Except for free-fall lifeboats, each lifeboat to be launched by falls shall be of sufficient 

strength to withstand a load, without residual deflection on removal of that load:  

o in the case of boats with metal hulls, 1.25 times the total mass of the lifeboat 

when loaded with its full complement of persons and equipment; or  

o in the case of other boats, twice the total mass of the lifeboat when loaded with 

its full complement of persons and equipment.  

Except for free-fall lifeboats, each lifeboat to be launched by falls shall be of sufficient 

strength to withstand, when loaded with its full complement of persons and equipment 

and with, where applicable, skates or fenders in position, a lateral impact against the 

ship's side at an impact velocity of at least 3.5 m/s and also a drop into the water from 

a height of at least 3 m.  

The vertical distance between the floor surface and the interior of the enclosure or 

canopy over 50% of the floor area shall be:  

o not less than 1.3 m for a lifeboat permitted to accommodate nine persons or 

less; 

o not less than 1.7 m for a lifeboat permitted to accommodate 24 persons or 

more; and  

o not less than the distance as determined by linear interpolation between 1.3 m 

and 1.7 m for a lifeboat permitted to accommodate between nine and 24 

persons.  

No lifeboat shall be approved to accommodate more than 150 persons.  

The number of persons which a lifeboat to be launched by falls shall be permitted to 

accommodate shall be equal to the lesser of:  

o the number of persons having an average mass of 75 kg, all wearing lifejackets, 

that can be seated in a normal position without interfering with the means of 

propulsion or the operation of any of the lifeboat's equipment; or  
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o the number of spaces that can be provided on the seating arrangements in 

accordance with figure 1. The shapes may be overlapped as shown, provided 

footrests are fitted and there is sufficient room for legs and the vertical separation 

between the upper and lower seat is not less than 350 mm. 

 

Each seating position shall be clearly indicated in the lifeboat. 

Access into lifeboats  

o Every passenger ship lifeboat shall be so arranged that it can be rapidly boarded 

by its full complement of persons. Rapid disembarkation shall also be possible.  

o Every cargo ship lifeboat shall be so arranged that it can be boarded by its full 

complement of persons in not more than 3 min from the time the instruction to 

board is given. Rapid disembarkation shall also be possible.  

o Lifeboats shall have a boarding ladder that can be used at any boarding entrance 

of the lifeboat to enable persons in the water to board the lifeboat. The lowest step 

of the ladder shall be not less than 0.4 m below the lifeboat's light waterline.  

o The lifeboat shall be so arranged that helpless people can be brought on board 

either from the sea or on stretchers.  

o All surfaces on which persons might walk shall have a non-skid finish.  

Lifeboat buoyancy  

All lifeboats shall have inherent buoyancy or shall be fitted with inherently buoyant 

material which shall not be adversely affected by seawater, oil or oil products, sufficient 

to float the lifeboat with all its equipment on board when flooded and open to the sea. 
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Additional inherently buoyant material, equal to 280 N of buoyant force per person shall 

be provided for the number of persons the lifeboat is permitted to accommodate. Buoyant 

material, unless in addition to that required above, shall not be installed external to the 

hull of the lifeboat. 

Lifeboat freeboard and stability  

All lifeboats shall be stable and have a positive GM value when loaded with 50% of the 

number of persons the lifeboat is permitted to accommodate in their normal positions to 

one side of the centreline.  

Under the condition of loading described above:  

o each lifeboat with side openings near the gunwale shall have a freeboard, 

measured from the waterline to the lowest opening through which the lifeboat may 

become flooded, of at least 1.5% of the lifeboat's length or 100 mm, whichever is 

the greater;  

o each lifeboat without side openings near the gunwale shall not exceed an angle of 

heel of 20° and shall have a freeboard, measured from the waterline to the lowest 

opening through which the lifeboat may become flooded, of at least 1.5% of the 

lifeboat's length or 100 mm, whichever is the greater.  

Lifeboat propulsion  

Every lifeboat shall be powered by a compression ignition engine. No engine shall be 

used for any lifeboat if its fuel has a flashpoint of 43°C or less (closed cup test). 

The engine shall be provided with either a manual starting system, or a power starting 

system with two independent rechargeable 

energy sources. Any necessary starting aids shall also be provided. The engine starting 

systems and starting aids shall start the engine  

at an ambient temperature of -15°C within 2 min of commencing the start procedure 

unless, in the opinion of the Administration having  

regard to the particular voyages in which the ship carrying the lifeboat is constantly 

engaged, a different temperature is appropriate.  

The starting systems shall not be impeded by the engine casing, seating or other 

obstructions.  

The speed of a lifeboat when proceeding ahead in calm water, when loaded with its full 

complement of persons and equipment and with all engine powered auxiliary equipment 

in operation, shall be at least 6 knots and at least 2 knots when towing a 25-person life-

raft loaded with its full complement of persons and equipment or its equivalent. Sufficient 

fuel, suitable for use throughout the temperature range expected in the area in which the 

ship operates, shall be provided to run the fully loaded lifeboat at 6 knots for a period of 

not less than 24 h.  
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Water-resistant instructions for starting and operating the engine shall be provided and 

mounted in a conspicuous place near the engine starting controls. 

 

Lifeboat fittings  

All lifeboats except free-fall lifeboats shall be provided with at least one drain valve fitted 

near the lowest point in the hull, which shall automatically open to drain water from the 

hull when the lifeboat is not waterborne and shall automatically close to prevent entry of 

water when the lifeboat is waterborne. Each drain valve shall be provided with a cap or 

plug to close the valve, which shall be attached to the lifeboat by a lanyard, a chain, or 

other suitable means. Drain valves shall be readily accessible from inside the lifeboat and 

their position shall be clearly indicated.  

All lifeboats shall be provided with a rudder and tiller. The rudder shall be permanently 

attached to the lifeboat.  

All lifeboats shall be fitted with sufficient watertight lockers or compartments to provide 

for the storage of the small items of equipment, water and provisions.  

Every lifeboat to be launched by a fall or falls, except a free-fall lifeboat, shall be fitted 

with a release mechanism, which shall be so arranged that all hooks are released 

simultaneously and release control shall be clearly marked in a color that contrasts with 

its surroundings. 

Every lifeboat shall be fitted with a device to secure a painter near its bow. The device 

shall be such that the lifeboat does not exhibit unsafe or unstable characteristics when 

being towed by the ship making headway at speeds up to 5 knots in calm water. 

Except for free-fall lifeboats, the painter securing device shall include a release device to 

enable the painter to be released from inside the lifeboat, with the ship making headway 

at speeds up to 5 knots in calm water.  

Every lifeboat shall be so arranged that an adequate view forward, aft and to both sides is 

provided from the control and steering position for safe launching and maneuvering. 

 

Lifeboat equipment  

1.except for free-fall lifeboats, sufficient buoyant oars to make 

headway in calm seas.  

2.two boat-hooks;  

3.a buoyant bailer and two buckets;  

4.a survival manual  

5.an operational compass which is luminous or provided with 

suitable means of illumination. In a totally enclosed lifeboat, the 

compass shall be permanently fitted at the steering position; in any 
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other lifeboat, it shall be provided with a binnacle if  necessary to 

protect it from the weather, and suitable mounting arrangements;  

6.a sea-anchor of adequate size fitted with a shock-resistant hawser 

which provides a firm hand grip when wet. The strength of the sea-

anchor, hawser and tripping line if fitted shall be adequate for all 

sea conditions;  

7.two efficient painters of a length equal to not less than twice the 

distance from the stowage position of the lifeboat to the  waterline 

in the lightest seagoing condition or 15 m, whichever is the greater. 

On lifeboats to be launched by free-fall launching, both painters 

shall be stowed near the bow ready for use. On other lifeboats, one 

painter attached to the release device required to come together 

with release mechanism shall be placed at the forward end of the 

lifeboat and the other shall be firmly secured at or near the bow of 

the lifeboat ready for use;  

8.two hatchets, one at each end of the lifeboat;  

9.watertight receptacles containing a total of 3 liters of fresh water 

for each person the lifeboat is permitted to accommodate, of  which 

either 1 liter per person may be replaced by a desalting apparatus 

capable of producing an equal amount of fresh water in 2 days, or 

2 liters per person may be replaced by a manually powered reverse 

osmosis desalinator capable of producing an  equal amount of fresh 

water in 2 days;  

10. a rustproof dipper with lanyard;  

11. a rustproof graduated drinking vessel;  

12. a food ration totalling not less than 10,000 kJ for each person 

the lifeboat is permitted to accommodate; these rations shall be 

kept in airtight packaging and be stowed in a watertight container;  

13. four rocket parachute flares;  

14. six hand flares;  

15. two buoyant smoke signals;  

16. one waterproof electric torch suitable for Morse signalling 

together with one spare set of batteries and one spare bulb in a 

waterproof container;  

17. one daylight signalling mirror with instructions for its use for 

signalling to ships and aircraft;  

18. one copy of the life-saving signals prescribed by regulation 

V/16 on a waterproof card or in a waterproof container;  

19. one whistle or equivalent sound signal;  

20. a first-aid outfit in a waterproof case capable of being closed 

tightly after use;  

21. anti-seasickness medicine sufficient for at least 48 h and one 

seasickness bag for each person;  

22. a jack-knife to be kept attached to the boat by a lanyard;  
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23. three tin openers;  

24. two buoyant rescue quoits, attached to not less than 30 m of 

buoyant line;  

25. if the lifeboat is not automatically self-bailing, a manual pump 

suitable for effective bailing;  

26. one set of fishing tackle;  

27. sufficient tools for minor adjustments to the engine and its 

accessories;  

28. portable fire-extinguishing equipment of an approved type 

suitable for extinguishing oil fires [A.602(15)].  

29. a searchlight with a horizontal and vertical sector of at least 6° 

and a measured luminous intensity of 2500 cd which can work  

continuously for not less than 3 h;  

30. an efficient radar reflector, unless a survival craft radar 

transponder is stowed in the lifeboat;  

31. thermal protective aids complying with the requirements of 

section 2.5 sufficient for 10% of the number of persons the lifeboat 

is permitted to accommodate or two, whichever is the greater;  

32. in the case of ships engaged on voyages of such a nature and 

duration that, in the opinion of the Administration a food ration 

and fishing tackle are unnecessary, the Administration may allow 

these items to be dispensed with. 

 

Lifeboat markings  

o The number of persons for which the lifeboat is approved shall be clearly marked 

on it in clear permanent characters.  

o The name and port of registry of the ship to which the lifeboat belongs shall be 

marked on each side of the lifeboat's bow in block capitals of the Roman alphabet.  

o Means of identifying the ship to which the lifeboat belongs and the number of the 

lifeboat shall be marked in such a way that they are visible from above 

 

Life rafts 

Every liferaft shall be so constructed as to be capable of withstanding exposure for 30 

days afloat in all sea conditions.  

The liferaft shall be so constructed that when it is dropped into the water from a height of 

18 m, the liferaft and its equipment will operate satisfactorily. If the liferaft is to be stowed 

at a height of more than 18 m above the waterline in the lightest seagoing condition, it 

shall be of a type which has been satisfactorily drop-tested from at least that height.  

The floating liferaft shall be capable of withstanding repeated jumps on to it from a height 

of at least 4.5 m above its floor both with and without the canopy erected.  
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The liferaft and its fittings shall be so constructed as to enable it to be towed at a speed of 

3 knots in calm water when loaded with its full complement of persons and equipment 

and with one of its sea-anchors streamed. 

The liferaft shall have a canopy to protect the occupants from exposure which is 

automatically set in place when the liferaft is launched and waterborne.  

No liferaft shall be approved which has a carrying capacity of less than six persons  

Unless the liferaft is to be launched by an approved launching appliance or is not required 

to be stowed in a position providing for easy side-to-side transfer, the total mass of the 

liferaft, its container and its equipment shall not be more than 185 kg.  

The liferaft shall be fitted with an efficient painter of length equal to not less than 10 m 

plus the distance from the stowed position to the waterline in the lightest seagoing 

condition or 15 m whichever is the greater. 

 

Rescue boats 

Rescue boats may be either of rigid or inflated construction or a combination of both and 

shall:  

o be not less than 3.8 m and not more than 8.5 m in length; and  

o be capable of carrying at least five seated persons and a person lying on a stretcher.  

Rescue boats shall be capable of manoeuvring at a speed of at least 6 knots and 

maintaining that speed for a period of at least 4 hors.  

Rescue boats shall have sufficient mobility and manoeuvrability in a seaway to enable 

persons to be retrieved from the water, marshal liferafts and tow the largest liferaft carried 

on the ship when loaded with its full complement of persons and equipment or its 

equivalent at a speed of at least 2 knots. 

A rescue boat shall be fitted with an inboard engine or outboard motor. If it is fitted with 

an outboard motor, the rudder and tiller may form part of the engine.  

Arrangements for towing shall be permanently fitted in rescue boats and shall be 

sufficiently strong to marshal or tow liferafts.  

Inflated rescue boats shall be so constructed as to be capable of withstanding exposure:  

o when stowed on an open deck on a ship at sea;  

o for 30 days afloat in all sea conditions.  

The buoyancy of an inflated rescue boat shall be provided by either a single tube 

subdivided into at least five separate compartments of approximately equal volume or 

two separate tubes neither exceeding 60% of the total volume.  

In addition to complying with the requirements lifeboats, inflated rescue boats shall be 

marked with a serial number, the maker's name or trade mark and the date of manufacture.  
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The inflated rescue boat shall be maintained at all times in a fully inflated condition. 

 

Rocket parachute flares  

The rocket parachute flare shall:  

o be contained in a water-resistant casing;  

o have brief instructions or diagrams clearly illustrating the use of the rocket 

parachute flare printed on its casing;  

o have integral means of ignition;  

o be so designed as not to cause discomfort to the person holding the casing when 

used in accordance with the manufacturer's operating instructions.  

The rocket shall, when fired vertically, reach an altitude of not less than 300 m.  

At or near the top of its trajectory, the rocket shall eject a parachute flare, which shall:  

o burn with a bright red color;  

o burn uniformly with an average luminous intensity of not less than 30,000 cd;  

o have a burning period of not less than 40 s;  

o have a rate of descent of not more than 5 m/s; and  

o not damage its parachute or attachments while burning. 

 

Hand flares  

The hand flare shall:  

o be contained in a water-resistant casing;  

o have brief instructions or diagrams clearly illustrating the use of the hand flare 

printed on its casing;  

o have a self-contained means of ignition; and  

o be so designed as not to cause discomfort to the person holding the casing and not 

endanger the survival craft by burning or glowing residues when used in 

accordance with the manufacturer's operating instructions. 

The hand flare shall:  

o burn with a bright red colour;  

o burn uniformly with an average luminous intensity of not less than 15,000 cd;  

o have a burning period of not less than 1 min; and  

o Continue to burn after having been immersed for a period of 10s under 100 mm 

of water. 

 

International Convention on Maritime Search and Rescue, 1979 

Adoption: 27 April 1979 
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Entry into force: 22 June 1985 

Introduction 

The 1979 Convention, adopted at a Conference in Hamburg, was aimed at developing an 

international SAR plan, so that, no matter where an accident occurs, the rescue of persons 

in distress at sea will be co-ordinated by a SAR organization and, when necessary, by co-

operation between neighbouring SAR organizations. 

Although the obligation of ships to go to the assistance of vessels in distress was enshrined 

both in tradition and in international treaties (such as the International Convention for the 

Safety of Life at Sea (SOLAS), 1974), there was, until the adoption of the SAR 

Convention, no international system covering search and rescue operations. In some areas 

there was a well-established organization able to provide assistance promptly and 

efficiently, in others there was nothing at all. 

The technical requirements of the SAR Convention are contained in an Annex, which was 

divided into five Chapters. Parties to the Convention are required to ensure that 

arrangements are made for the provision of adequate SAR services in their coastal waters. 

Parties are encouraged to enter into SAR agreements with neigh bouring States involving 

the establishment of SAR regions, the pooling of facilities, establishment of common 

procedures, training and liaison visits. The Convention states that Parties should take 

measures to expedite entry into its territorial waters of rescue units from other Parties. 

The Convention then goes on to establish preparatory measures which should be taken, 

including the establishment of rescue co-ordination centres and subcentres. It outlines 

operating procedures to be followed in the event of emergencies or alerts and during SAR 

operations. This includes the designation of an on-scene commander and his duties. 

Parties to the Convention are required to establish ship reporting systems, under which 

ships report their position to a coast radio station. This enables the interval between the 

loss of contact with a vessel and the initiation of search operations to be reduced. It also 

helps to permit the rapid determination of vessels which may be called upon to provide 

assistance including medical help when required. 

Amendment Procedure 

The SAR Convention allowed for amendments to the technical Annex to be adopted by a 

Conference of STCW Parties or by IMO's Maritime Safety Committee, expanded to 

include all Contracting Parties, some of whom may not be members of the Organization. 

Amendments to the SAR Convention enter into force on a specified date unless objections 

are received from a required number of Parties. 

IMO search and rescue areas 

Following the adoption of the 1979 SAR Convention, IMO's Maritime Safety Committee 

divided the world's oceans into 13 search and rescue areas, in each of which the countries 

concerned have delimited search and rescue regions for which they are responsible. 
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Provisional search and rescue plans for all of these areas were completed when plans for 

the Indian Ocean were finalized at a conference held in Fremantle, Western Australia in 

September 1998. 

Revision of SAR Convention 

The 1979 SAR Convention imposed considerable obligations on Parties - such as setting 

up the shore installations required - and as a result the Convention was not being ratified 

by as many countries as some other treaties. Equally important, many of the world's 

coastal States had not accepted the Convention and the obligations it imposed. 

It was generally agreed that one reason for the small number of acceptances and the slow 

pace of implementation was due to problems with the SAR Convention itself and that 

these could best be overcome by amending the Convention. 

At a meeting in October 1995 in Hamburg, Germany, it was agreed that there were a 

number of substantial concerns that needed to be taken into account, including: 

- lessons learned from SAR operations; 

- experiences of States which had implemented the Convention; 

- questions and concerns posed especially by developing States which were 

not yet 

Party to the Convention; 

- need to further harmonize the IMO and International Civil Aviation 

Organization (ICAO) SAR provisions; 

- inconsistent use of Convention terminology and phraseology. 

IMO's Sub-Committee on Radio-Communications and Search and Rescue 

(COMSAR) was requested to revise the technical Annex of the Convention. A draft text 

was prepared and was approved by the 68th session of the MSC in May 1997, and was 

then adopted by the 69th MSC session in May 1998. 

The 1998 amendments 

Adopted: 18 May 1998 

Entry into force: 1 January 2000 

The revised technical Annex of the SAR Convention clarifies the responsibilities of 

Governments and puts greater emphasis on the regional approach and co-ordinatio 

between maritime and aeronautical SAR operations. 

The revised Annex includes five Chapters: 

Chapter 1 - Terms and Definitions 

This Chapter updates the original Chapter 1 of the same name. 

Chapter 2 - Organization and Co-ordination 
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Replaces the 1979 Chapter 2 on Organization. The Chapter has been re-drafted to make 

the responsibilities of Governments clearer. It requires Parties, either individually or in 

co-operation with other States, to establish basic elements of a search and rescue service, 

to include: 

- Legal framework 

- Assignment of a responsible authority 

- Organization of available resources 

- Communication facilities 

- Co-ordination and operational functions 

- Processes to improve the service including planning, domestic and 

international cooperative relationships and training. 

Parties should establish search and rescue regions within each sea area - with the 

agreement of the Parties concerned. Parties then accept responsibility for providing search 

and rescue services for a specified area. 

The Chapter also describes how SAR services should be arranged and national 

capabilities be developed. Parties are required to establish rescue co-ordination centres 

and to operate them on a 24-hour basis with trained staff who have a working knowledge 

of English. 

Parties are also required to "ensure the closest practicable co-ordination between maritime 

and aeronautical services". 

 

Chapter 3 - Co-operation between States 

Replaces the original Chapter 3 on Co-operation. 

Requires Parties to co-ordinate search and rescue organizations, and, where necessary, 

search and rescue operations with those of neighbouring States. The Chapter states that 

unless otherwise agreed between the States concerned, a Party should authorize, subject 

to applicable national laws, rules and regulations, immediate entry into or over its 

territorial sea or territory for rescue units of other Parties solely for the purpose of search 

and rescue. 

 

Chapter 4 - Operating Procedures 

Incorporates the previous Chapters 4 (Preparatory Measures) and 5 (Operating 

Procedures). 

The Chapter says that each RCC (Rescue Co-ordination Centre) and RSC (Rescue Sub-

Centre) should have up-to-date information on search and rescue facilities and 

communications in the area and should have detailed plans for conduct of search and 

rescue operations. Parties - individually or in co-operation with others should be capable 

of receiving distress alerts on a 24-hour basis. The regulations include procedures to be 

followed during an emergency and state that search and rescue activities should be co-

ordinated on scene for the most effective results. The Chapter says that "Search and rescue 

operations shall continue, when practicable, until all reasonable hope of rescuing 

survivors has passed". 

Chapter 5 - Ship reporting systems 

Includes recommendations on establishing ship reporting systems for search and rescue 

purposes, noting that existing ship reporting systems could provide adequate information 

for search and rescue purposes in a given area. 
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IAMSAR Manual 

Concurrently with the revision of the SAR Convention, the IMO and the International 

Civil Aviation Organization (ICAO) jointly developed the International Aeronautical and 

Maritime Search and Rescue (IAMSAR) Manual, published in three volumes covering 

Organization and Management; Mission Co-ordination; and Mobile Facilities. 

 

The IAMSAR Manual revises and replaces the IMO Merchant Ship Search and Rescue 

Manual (MERSAR), first published in 1971, and the IMO Search and Rescue Manual 

(IMOSAR), first published in 1978.  

The MERSAR Manual was the first step towards developing the 1979 SAR Convention 

and it provided guidance for those who, during emergencies at sea, may require assistance 

from others or who may be able to provide assistance themselves. 

In particular, it was designed to aid the master of any vessel who might be called upon to 

conduct SAR operations at sea for persons in distress. The manual was updated several 

times with the latest amendments being adopted in 1992 – they entered into force in 1993. 

The second manual, the IMOSAR Manual, was adopted in l978. It was designed to help 

Governments to implement the SAR Convention and provided guidelines rather than 

requirements for a common maritime search and rescue policy, encouraging all coastal 

States to develop their organizations on similar lines and enabling adjacent States to co-

operate and provide mutual assistance. It was also updated in 1992, with the amendments 

entering into force in 1993. 

This manual was aligned as closely as possible with ICAO Search and Rescue Manual to 

ensure a common policy and to facilitate consultation of the two manuals for 

administrative or operational reasons. MERSAR was also aligned, where appropriate, 

with IMOSAR. 

 

 
3.3.4 ACTIONS TO BE TAKEN TO PROTECT AND SAFEGUARD ALL 

PERSONS ON BOARD IN EMERGENCIES  

Safety of Passengers 

Muster List and Emergency Procedure 

Special duties to be undertaken in the event of an emergency shall be allotted to each 

member of the crew. The muster list should specify details of the general emergency 

alarm and public address system and also action to be taken by crew and passengers when 

this alarm is sounded. The muster list shall also specify how the order to abandon ship 

will be given. 

Each passenger ship shall have procedures in place for locating and rescuing passengers 

trapped in their staterooms. 

The muster list shall show all the special duties and shall indicate, in particular, the station 

to which each member must go, and the duties that he has to perform. 

The muster list for each passenger ship shall be in a form approved by the Administration. 

Before the vessel sails, the muster list shall be completed. Copies shall be posted in 

several parts of the ship, and in particular in the crew’s quarters. 

The muster list shall show the duties assigned to the different members of the crew in 

connection with: 
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a. closing of the watertight doors, fire doors, valves, scuppers, sidescuttles, 

skylights, portholes and other similar openings in the ship; 

b. equipping of the survival craft and other life-saving appliances; 

c. preparation and launching of survival craft; 

d. the general preparation of the other life-saving appliances; 

e. the muster of the passengers; 

f. use of communication equipment; 

g. manning of fire parties assigned to deal with fires; 

h. special duties assigned in respect to the use of fire-fighting equipment and 

installations and 

i. the extinction of fire, having regard to the ship’s fire control plans. 

 

The muster list shall show the duties assigned to members of the crew in relation to 

passengers in case of emergency. These duties shall include: 

a. warning the passengers; 

b. seeing that they are suitably clad and have donned their lifejackets 

correctly; 

c. assembling passengers at muster stations; 

d. keeping order in the passageways and on the stairways and generally 

controlling the movements of the passengers; and 

e. ensuring that a supply of blankets is taken to the survival craft. 

 

The duties shown by the muster list in relation to the extinction of fire shall include 

particulars of: 

a. the manning of the fire parties assigned to deal with fires; 

b. the special duties assigned in respect of the operation of fire-fighting 

equipment and installations. 

 

The muster list shall specify definite signals for calling all the crew to their boat, liferaft 

and fire stations, and shall give full particulars of these signals. 

These signals shall be made on the whistle or siren and, they shall be supplemented by 

other signals, which shall be electrically operated. All these signals shall be operable from 

the bridge. 

The muster list shall specify which officers are assigned to ensure that life- saving and 

fire appliances are maintained in good condition and are ready for immediate use. 

The muster list shall specify substitutes for key persons who may become disabled, taking 

into account that different emergencies may call for different actions. 

The muster list shall be prepared before the ship proceeds to sea. After the muster list has 

been prepared, if any change takes place in the crew which necessitates an alteration in 

the muster list, the master shall either revise the list or prepare a new list. 

The format of the muster list used on passenger ships shall be approved. 

 

Practice Musters and Drills 

At the emergency drills each member of the crew shall be required to demonstrate his 

familiarity with the arrangements and facilities of the ship, his duties, and any equipment 

he may be called upon to use. Masters shall be required to familiarize and instruct the 

crews in this regard. 
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Frequency of drills 

In passenger ships, musters of the crew for emergency drill shall take place weekly when 

practicable and there shall be such a muster when a passenger ship leaves the final port 

of departure. 

In cargo ships, a muster of the crew emergency drill shall take place at intervals of not 

more than one month, provided that a muster of the crew for emergency drill shall take 

place within 24 hours of leaving a port if more than 25 per cent of the crew have been 

replaced at that port. 

On the occasion of the monthly muster in cargo ships the boat’s equipment shall be 

examined to ensure that it is complete. 

The date upon which musters are held, and details of any training and drills in fire fighting 

which are carried out on board shall be recorded in such log book. If in any week (for 

passenger ships) or month (for cargo ships) no muster or a part muster only is held, an 

entry shall be made stating the circumstances and extent of the muster held. A report of 

the examination of the boat’s equipment on cargo ships shall be entered in the log book, 

which shall also record the occasions on which the lifeboats are swung out and lowered. 

In passenger ships, a muster of the passengers shall be held within 24 hours after leaving 

port. 

Different groups of lifeboats shall be used in turn at successive emergency drill and every 

lifeboat shall be swung out and, if practicable and reasonable, lowered at least once every 

four months. The musters and inspections shall be so arranged that the crew thoroughly 

understand and are practiced in the duties they have to perform, including instructions in 

the handling and operation of liferafts where these are carried. 

The emergency signal for summoning passengers to muster stations shall be a succession 

of seven or more short blasts followed by one long blast on the whistle or siren. 

This shall be supplemented in passenger ships, by other signals, which shall be electrically 

operated, throughout the ship operable from the bridge. The meaning of all signals 

affecting passengers, with precise instructions on what they are to do in an emergency, 

shall be clearly stated in appropriate languages on cards posted in their cabins and in 

conspicuous places in other passenger quarters. 

 

3.3.5 Actions to Limit Damage and Salve the Ship Following a Fire, Explosion, 

Collision or Grounding  

 

1.  Means of Limiting Damage and Salving the Ship Following a Fire or Explosion 

 

A two-fold strategy is used to limit the potential damage from fires and explosions:  

prevent the initiation of the fire or explosion and minimize the damage after a fire or  

explosion has occurred.  

o Inerting 

o Static electricity 

o Controlling static electricity 

o Ventilation 

o Explosion proof equipment and instruments 

o Sprinkler systems 

o Miscellaneous design features for preventing fires and explosions 
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For any fire or combustion explosion to occur, three conditions must be met. First, a 

combustible or explosive material must be present. Second, oxygen must be present to 

support the combustion reaction. Finally, a source of ignition must be available to initiate 

the reaction. If any of the three conditions of the fire triangle are eliminated, the triangle 

is broken and it is impossible for a fire or combustion explosion to result.  

This is the basis for the first four design methods listed above. 

Damage due to fires and explosions is minimized by stopping fires or explosions as 

quickly as possible, and also by designing the process equipment (and control centers) to 

withstand their effects. This is the basis for design methods five and six listed above. 

 

Inerting 

 

Inerting is the process of adding an inert gas to a combustible mixture to reduce the 

concentration of oxygen below the minimum oxygen concentration (MOC). The inert gas 

is usually nitrogen or carbon dioxide, although steam is sometimes used. For many gases 

the MOC is approximately 10 percent and for many dusts approximately 8 percent. 

Inerting begins with an initial purge of the vessel with inert gas to bring the oxygen 

concentration down to safe concentrations. A commonly used control point is 4 percent 

below the MOC, that is 6 percent oxygen if the MOC is 10 percent. 

 

After the empty vessel has been inerted, the flammable material is charged. An inerting 

system is required to maintain an inert atmosphere in the vapor space above the liquid. 

This system, ideally, should include an automatic inert gas addition feature to control the 

oxygen concentration below the MOC. This control system should have an analyzer to 

continuously monitor the oxygen concentration in relationship to the MOC, and a 

controlled inert gas feed system to add inert gas when the oxygen concentration 

approaches the MOC. More frequently, however, the inerting system consists only of a 

regulator designed to maintain a fixed positive inert pressure in the vapor space; this 

insures that inert is always flowing out of the vessel rather than air flowing in. The 

analyzer system, however, results in a significant savings in inert gas usage without 

sacrificing safety. 

Consider an inerting system designed to maintain the oxygen concentration below 10%. 

As oxygen leaks into the vessel and the concentration rises to 8 percent, a signal from the 

oxygen sensor opens the inert gas feed valve. Once again the oxygen level is adjusted to 

6 percent. This closed loop control system, with high (8 percent) and low (6 percent) 

inerting set points, maintains the oxygen concentration at safe levels with a reasonable 

margin of safety. 

There are several purging methods used to initially reduce the oxygen concentration to 

the low set point, as described below. 

 

Vacuum Purging 

Vacuum purging is the most common inerting procedure for vessels. This procedure is 

not used for large storage vessels because they are usually not designed for vacuums, and 

usually only withstand a pressure of a few, inches of water. 

Reactors, however, are often designed for full vacuum, that is -760 mm Hg gauge or 0.0 

mm Hg absolute. Consequently, vacuum purging is a common procedure for reactors. 

The steps in a vacuum purging process include (1) draw a vacuum on the vessel until the 

desired vacuum is reached, (2) relieve the vacuum with an inert, such as, nitrogen or 



CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

carbon dioxide to atmospheric pressure, (3) repeat steps 1 and 2 until the desired oxidant 

concentration is reached. 

 

Pressure Purging 

Vessels may be pressure purged by adding inert gas under pressure. After this added gas 

is diffused throughout the vessel, it is vented to the atmosphere, usually down to 

atmospheric pressure. More than one pressure cycle may be necessary to reduce the 

oxidant content to the desired concentration. 

 

Sweep-Through Purging 

The sweep-through purging process adds purge gas into a vessel at one opening, and 

withdraws the mixed gas from the vessel to the atmosphere (or scrubber) from another 

opening. This purging process is commonly used when the vessel or equipment is not 

rated for pressure or vacuum; the purge gas is added and withdrawn at atmospheric 

pressure. 

 

STATIC ELECTRICITY 

 

A common ignition source within chemical plants is sparks due to static charge buildup 

and sudden discharge. It is perhaps the most elusive of ignition sources.  

Despite considerable efforts, serious explosions and fires due to static ignition continue 

to plague the chemical process industry. 

The best design methods for preventing this type of ignition source are developed by 

understanding the fundamentals relevant to static charge and using these fundamentals to 

design specific features within a plant to prevent the accumulation of static charge, or to 

recognize situations where the build-up of static is inevitable and unavoidable. For 

unavoidable static buildup, design features are added to continuously and reliably inert 

the atmosphere around the regions where static sparks are likely. 

 

Static charge buildup is a result of physically separating a poor conductor from a good 

conductor or another poor conductor. When different materials touch each other, the 

electrons move across the interface from one surface to the other. Upon separation, more 

of the electrons remain on one surface than the other; one material becomes positively 

charged and the other negatively charged.  

 

If both of the materials are good conductors, the charge buildup as a result of separation 

is small because the electrons are able to scurry between the surfaces. If, however, one or 

both of the materials are insulators or poor conductors, electrons are not as mobile and 

ace trapped on one of the surfaces, and the magnitude of the charge is much greater.  

 

Household examples which result in a buildup of a static charge are walking across a rug, 

placing different materials in a tumble dryer, removing a sweater, and combing hair. The 

clinging fabrics and sometimes audible sparks are the result of the build-up of a static 

charge.  

Common industrial examples are pumping a nonconductive liquid through a pipe, mixing 

immiscible liquids, pneumatically conveying solids, and leaking steam impacting an 

ungrounded conductor. The static charges in these examples accumulate to develop large 

voltages. Subsequent grounding produces large and energetic sparks.  
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For industrial operations where flammable vapors may be present, any charge 

accumulation exceeding 350 volts and 0.1 mJ is considered dangerous. Static charges of 

this magnitude are easy to generate; the static buildup due to walking across a carpet 

averages about 20 mJ and exceeds several thousand volts. 

 

 
Properties for electrostatic calculations  

 

Charges also accumulate when- -solids-are transported. The buildup results from the 

separation of solid particle surfaces. Since solid geometries are almost always ill defined, 

electrostatic calculations for solids are handled empirically. The charge build-up 

characteristics are determined using generally accepted guidelines. 

 

 
Static charge densities for various operations  
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Charge buildup for various operations 

 

Electrostatic Voltage Drops 

Figure above illustrates a tank with a feed line. Fluid flows through the feed line and 

drops into the tank. The streaming current builds-up a charge and voltage in the feed line 

to the vessel and the vessel itself. 

 

 

Controlling static electricity 

 

Charge buildup, resulting sparks, and the ignition of flammables is an inevitable event if 

control methods are not appropriately used. In practice, however, design engineers 

recognize this problem and install special features to prevent sparks by eliminating the 

buildup and accumulation of static charge and prevent ignition by inerting the 

surroundings. 

 

Inerting, is the most effective and reliable method for preventing ignition. It is always 

used when working with flammable liquids which are 5°C (or less) below the flash point 

(closed cup). Methods for preventing charge buildup are described in the following 

paragraphs. 

 

Relaxation 

When pumping fluids into a vessel through a pipe on top of the vessel, the separation 

process produces a streaming current Is which is the basis for charge buildup. It is possible 

to substantially reduce this electrostatic hazard by adding an enlarged section of pipe just 

prior to entering the tank. This "hold" provides time for charge reduction by relaxation. 

The residence time in this relaxation section of pipe should be about twice the relaxation 

time determined. 

In actual practice,' it was found that a hold time equal to or greater than one halfthe 

calculated relaxation time is sufficient to eliminate charge buildup. The "twice the 

relaxation time" rule, therefore, provides a safety factor of 4. 

 

Bonding and Grounding 

The voltage difference between two conductive materials is reduced to zero by bonding 

the two materials that is, bonding one end of a conducting wire to one of the materials 

and the other end to the second material. 

When comparing sets of bonded materials, the sets may have different voltages.  
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The voltage difference between sets is reduced to zero by bonding each set to ground, that 

is, grounding.  

Bonding and grounding reduces the voltage of an entire system to ground level or zero 

voltage. This also eliminates the charge buildup between various parts of a system, 

eliminating the potential for static sparks.  

 

Dip Pipes 

An extended line, sometimes called a' dip leg or dip pipe, reduces the electrical charge 

that accumulates when liquid is allowed to free fall. When using dip pipes, however, care 

must be taken to prevent siphoning back when the inlet flow is 

 

 
Bounding and grounding procedures for tanks and vessels  
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stopped. A commonly used method is to place a hole in the dip pipe near the top of the 

vessel. Another technique is to use an angle iron instead of a pipe and let the liquid flow 

down the angle iron. These methods are also used when filling drums. 

 

 

Increasing Conductivity with Additives 

The conductivity of nonconducting organics can sometimes be increased using additives 

called antistatic additives. Examples of antistats include water or polar solvents, such as 

alcohols. Water is only effective when it is soluble in the offending 

 

 
Grounding glass-lines vessel 
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Dip legs to prevent free fall and accumulation of static charge 

 

liquid, because an insoluble phase gives an additional source of separation and charge  

buildup. 

 

Handling Solids without Flammable Vapors 

Charging solids with a nongrounded and conductive chute can result in a buildup of a 

charge on the chute. This charge can accumulate and finally produce a spark which may 

ignite a dispersed and flammable dust.  

Solids are transferred safely by bonding and grounding all conductive parts and/or using 

nonconductive parts (drum and chute).  

 

 
Handling solids with no flammable vapor present 

 

Handling Solids with Flammable Vapors 
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A safe design for this operation includes closed handling of the solids and liquids under 

an inert atmosphere. 

 

For solvent-free solids, the use of nonconductive containers is permitted. For solids 

containing flammable solvents, only conductive and grounded containers are 

recommended. 

 

Explosion proof equipment and instruments 

 

All electrical devices are inherent ignition sources. Special design features are required 

to prevent the ignition of flammable vapors and dusts. The fire and explosion hazard is 

directly proportional to the number and type of electrically powered devices in a process 

area.  

Most safety practices for electrical installations are based on the National Electric Code 

(NEC). Although states, municipalities, and insurance companies may have their own 

installation requirements, they are usually based on the NEC.  

Process areas are divided into two major types of environments: XP and non- XP.  XP, 

for eXplosion Proof, means flammable materials (particularly vapors) might be present 

at certain times. Non-XP means that flammable materials are not 
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Handling solids with flammable vapors present 

 

present even under abnormal conditions. For non-XP designated areas, open flames, 

heated elements, and other sources of ignition may be present. 

 

Explosion-Proof Housings 

In an XP area, the electrical equipment and some instrumentation must have special 

explosion proof housings. The housings are not designed to prevent flammable vapors 

and gases from entering but are designed to withstand an internal explosion and prevent 

the combustion from spreading beyond the inside of the enclosure. A motor starter, for 

example, is enclosed in a heavy cast walled box with the strength needed to withstand 

explosive pressures. 
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The explosion proof design includes the use of conduit with special sealed connections 

around all junction boxes. 

 

Area and Material Classification 

The design of electrical equipment and instrumentation is based on the nature of the 

process hazards or specific process classifications. The classification method is defined 

in the National Electrical Code; it is a function of the nature and degree of the process 

hazards within a particular area. The rating method includes Classes I, II, and III, Groups 

A-G, and Divisions 1 or 2. 

 

The classes are related to the nature of the flammable material. 

 Class I: Locations where flammable gases or vapors are present. 

 Class II: Same for combustible dusts.  

Class III: Hazard locations where combustible fibers or dusts are present but not likely 

to be in suspension. 

 

The groups designate the presence of specific chemical types. Chemicals which are 

grouped have equivalent hazards 

 Group A: acetylene 

 Group B: hydrogen ethylene 

  Group C: carbon monoxide hydrogen sulfide 

 Group D: butane ethane ethyl alcohol 

 Group E: aluminum dust 

  Group F: carbon black 

 Group G: flour 

 

Division designations are categorized in relationship to the probability of the material 

being within the flammable or explosive regions. 

Division 1: Probability of ignition is high; that is, flammable concentrations are 

normally present. 

Division 2: Hazardous only under abnormal conditions. Flammables are normally 

contained in closed containers or systems. 

 

Design of XP Area 

 

When designing an XP area, all pieces of electrical equipment and instrumentation are 

specified for the class, group, and division as discussed previously. All pieces of 

equipment and instrumentation within an area must be appropriately specified and 

installed. The overall classification is only as good as the piece of equipment in an area 

with the lowest classification.  

 

Ventilation 

Proper ventilation is another method used to prevent fires and explosions. The purpose of 

ventilation is to dilute the explosive vapors with air to prevent explosion and to confine 

the hazardous flammable mixtures. 

 

Open Air Plants 
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Open air plants are recommended because the average wind velocities are high enough to 

safely dilute volitile chemical leaks which may exist within a plant. While safety 

precautions are always practiced to minimize leaks, accidental releases from pump seals 

and other process points may occur. 

 

Sprinkler systems 

 

Sprinkler systems are an effective way to contain fires. The system consists of an array 

of sprinkler heads connected to a water supply. The heads are mounted in a high location 

(usually near ceilings) and disperse a fine spray of water over an area when activated. The 

heads are activated by a variety of methods. A common approach activates the heads 

individually by the melting of a fusible link holding a plug in the head assembly. Once 

activated they cannot be turned off unless the main water supply is stopped. This approach 

is called a closed head area system. These systems are used for storage areas, laboratories, 

control rooms and small pilot areas. Another approach activates the entire sprinkler array 

from a common control point. The control point is connected to an array of heat and/or 

smoke detectors that start the sprinklers when an abnormal condition is detected. If a fire 

is detected, the entire sprinkler array within an area is activated, possibly in areas not even 

affected by the fire. This approach is called an open head area system. This system is used 

for plant process areas and larger pilot plants. 

Sprinkler systems may cause considerable water damage when activated, depending upon 

the contents of the building or process structure. Statistically, the amount of water damage 

is never as great as the damage from fires in areas that should have had sprinklers. 

Sprinkler systems require maintenance to insure they remain in service and have an 

adequate and uninterrupted water supply.  

There are various fire classes which require different sprinkler designs. The detailed 

descriptions of these classes and sprinkler specifications are in the National Fire Code. -

An average chemical plant is classified as an Ordinary Hazard (Group 3) area. Various 

sprinkler specifications for this type area are given in Table below.  

Sometimes vessels need special water protection to keep the vessel walls cool during 

fires. High surface temperatures may result in metal failure at pressures far below the 

vessel's maximum allowable working pressure (MAWP) with potentially disastrous 

consequences. In hydrocarbon spill fires, unprotected vessels (no insulation or water 

spray) may fail within minutes.  

A water spray protection system around vessels is recommended to prevent this type of 

failure. These water spray protection systems, commonly called deluge systems, are 

designed to keep the vessel cool, flush away potentially hazardous spills, and help to 

knock down gas clouds. The deluge systems may alternatively provide enough time to 

transfer the material out of the storage tank into another (and safe) area. 

These vessel deluge systems are usually designed as open head systems, which are 

activated when a fire is detected and/or a flammable gas mixture is detected. The deluge 

system is usually opened when the flammable gas concentration is a fraction of the LFL 

(approximately 25%) or when a fire is detected through heat. Table below provides design 

specifications for these deluge systems. 
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Fire protection for chemical plants 

 

Monitors are fixed water hydrants with an attached discharge gun. They are also installed 

in process areas and storage tank areas. Fire hydrants and monitors are spaced 150 to 250 

ft apart around process units, located so that all areas of the plant can be covered by tW9 

streams. The monitor is usually located 50 ft from the equipment being protected.' The 

specifications for monitors are also in Table above. 

 

 

2. Procedure for Abandoning Ship 

 

The decision to abandon ship is usually very difficult. In some instances, people have 

perished in their life raft while their abandoned vessel managed to stay afloat. Other cases 

indicate that people waited too long to successfully get clear of a floundering boat. 

 

Once the decision is made: 

 

 Put on all available waterproof clothing, including gloves, headgear, and life 

jacket. 

 Collect survival kit. 

 Note present position. 

 Send out MAYDAY message. 

 Launch life raft attached to ship. 

 Launch dinghy attached to life raft.  
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 Try to enter life raft directly from the boat (if impossible, use minimal swimming 

effort to get on board). 

 Don't forget the EPIRB (emergency position indicator radio beacon). 

 Get a safe distance from the sinking vessel. 

 Collect all available flotsam. The most unlikely articles can be adapted for use 

under survival conditions. 

 Keep warm by huddling bodies together. Keep dry, especially your feet. 

 Stream a sea anchor. 

 Arrange lookout watches. 

 Use flares only on skipper's orders when there is a real chance of them being seen. 

 Arrange for collecting rainwater. Ration water to maximum one-half quart per 

person per day, issued in small increments. Do not drink seawater or urine. If 

water is in short supply, eat only sweets from survival rations. 

 

Act Like a Captain 

 

In emergency situations, the crew of a vessel looks to their leader in an almost 

unconscious way to determine their own level of anxiety. If the captain projects a calm 

and confident attitude, the crew will be reassured and since an anxious crew means poor 

judgment and performance, a captain should do all he or she can to keep the crew calm. 

The idea here is not to lie to your crew, and certainly not to fake a fearless, macho manner, 

going down with the ship is a pretty dumb plan. The idea is that, by maintaining a calm, 

deliberate attitude in the face of a dire situation, you can help your crew remain effective 

and perhaps help save lives. If you need to fake that attitude to some degree, so be it. 

 

Emergency Communications 

 

When trouble strikes, there are many ways to communicate your distress and seek help. 

Use your VHF or single-sideband radio and follow the procedures for distress. 

 

There are three levels of priority communications: distress, urgent, and safety, identified 

by MAYDAY, PAN-PAN, and SECURITE. Understand the differences by reviewing the 

tip on radio procedures. 

 

 

3.4 DEVELOP EMERGENCY AND DAMAGE CONTROL PLANS AND 

HANDLE 

 

3.4.1 Preparation of Contingency Plans for Response to Emergencies  

Contingency plans for response to emergencies 

Emergency response plan is important onboard the ship as this gives the duties and 

responsibility to be performed by crew members during the emergency situations on 

board.  

Emergency Preparedness in Case of Ship Accidents 
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Whenever some incident of a serious or harmful nature happens suddenly, we classify it 

as an emergency. One of the most important factors in dealing with an emergency 

situation, apart from a sharp mind and the control of respectful fear, is the presence of a 

solid action plan. This is a general rule that is applicable to all situations whether on board 

a ship in the middle of the ocean or in a crowded city port amidst a sea of people and 

machinery. 

Emergency situations on a ship tend to be more critical because ships are isolated, solitary 

floating objects moving in the vast and deep oceans. Since there are so many possible 

types of emergencies, it is necessary to know about both common and emergency 

essentials. 

Here we will take a look at the general procedures and plans to be followed in case of an 

emergency situation on board a ship. 

Emergency Essentials - Types of Emergencies 

For effective usage of the limited emergency equipment available on board, all personnel 

must be aware of the location of firefighting gear and lifesaving appliances and be trained 

in their use. They must also be aware of the alarm signals, recognize them, and muster at 

the muster point in case of any type of emergency. 

The general alarm will be sounded in the event of: 

o Fire 

o Collision 

o Grounding 

o Cargo hose burst 

o Major leakage or spillage of oil cargo 

o Any other event which calls for emergency action 

 

Other alarms could include: 

o Engineer alarm for unmanned machinery spaces 

o Carbon dioxide alarm 

o Fire detector alarms 

o Cargo tank level alarms 

o Refrigerated store alarm 

If your ship's alarms are ringing, it does not necessarily mean that the situation is out of 

control. Alarms are warnings, which are sounded so that people onboard take the 

emergency measures like wearing their life jackets, or gathering at a common point, 

depending upon the type of emergency and instructions given to them. 
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Structure and Function of Emergency Response Teams 

The basic structure of any emergency team will usually comprise four sub-groups. 

o The Command Center 

o The Emergency Team 

o The Back Up Squad 

o The Technical Team 

Different sub-groups will do different tasks and coordinate with the other sub-groups. 

Functions of Emergency Team groups: 

o The Command Center 

The command center will be located on bridge. The master is to take responsibility for 

the overall safety and navigation of the ship. All communications will be performed from 

here to the different teams as well as shore. A log must be maintained of all events. 

o The Emergency Team 

 

The Emergency Team will have the front line job of tackling the emergency. In general 

the chief officer will lead the team for the emergency on deck while the 2nd engineer will 

take charge for engine room emergencies. The duties of each person will have to be laid 

down and practiced for every emergency so as to avoid duplication, confusion, and chaos. 

o The Support Team 

 

The Support Team is to provide first aid and prepare the lifeboats for lowering. Should 

the above two function not be required, they should assist as directed. 

o The Technical Team 

The Technical, or Engineer's, Team will maintain the propulsion and maneuvering 

capability of the ship and auxiliary services as far as is possible in the circumstances. 

 

General Guidelines for Emergency Response 

All members of the technical staff must know all the ship emergency codes in detail. All 

members of the crew should receive appropriate training in accordance with their role at 

the time of emergency. Mr. Skylight, Mr. Mob, Code Blue, and Oscar are some of the 

ship emergency codes followed by mariners. 

On board passengers must be told about the possible dangers because otherwise the 

general public starts panicking. 
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An understanding of the effects on the behavior of the ship of wind, current, shallow 

water, banks, and narrow channels is equally important so that the technical staff does the 

wise thing at the time of emergency. Closing of the watertight doors, fire doors, valves, 

scuppers, side-scuttles, skylights, portholes, and other similar openings in the ship is very 

important so that ocean water does not enter inside the ship. 

In case of abandoning the ship, all the passengers must be rescued first using life jackets 

and life boats, or shifting them to another ship. The staff members should be the last ones 

to leave the ship and that even only after ensuring that no one is left on the abandoned 

ship. Modern ships are equipped with hi-tech and advanced life saving tools and with the 

help of mobile communication devices, or can easily contact off-shore rescue teams. 

 

3.5 Use of Leadership and Managerial Skills 

 

3.5.1 Shipboard Personnel Management and Training 

Organization of crew, authority structure responsibilities.  

The crew is the staff who sails on board a ship and responsible for its operation, 

primarily while the ship is at sea; it also has certain responsibilities while the ship is in 

port. For the purpose of ship operation, traditionally, the crew of a ship in the merchant 

marine is divided into three departments:  

 the deck department,  

 engine department, and  

 catering department. 

The captain or master is the head of shipboard organization, who is responsible for 

supervising the efforts of these three departments, and coordinating their work so as to 

achieve the best results. He is also responsible for the safe navigation of the vessel from 

port to port and for the efficient loading, stowage and discharging of cargo. The master 

has other deck officers assisting him and usually has the advice of pilots while the ship is 

navigating in restricted waters, such as narrow or shallow channels. But it is the master 

who must ultimately answer for any fault found with operation of the ship. Since the 

master bears the maximum responsibility, be must be given absolute authority for control 

of the ship and its crew at sea. Since he takes care of each and every respect of the vessel, 

a captain is on duty almost twenty-four hours a day while in command of a ship. 

Each shipboard department has a designated head who reports to the master. The deck 

department is headed by a chief officer, or first mate. As the head of the deck department, 

the chief officer supervises the crew members assigned to his department. He is assisted 

by two or more senior licensed deck officers or mates who stand the watches. Routine 

work on board ships is divided into daily watches. The usual schedule is two watches of 

four hours each within a twenty-four-hour workday. This department also includes petty 
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or unlicensed crew members. The chief unlicensed man is known as a boatswain (bosun). 

The unlicensed watch standers are able-bodied seaman (A.B.) and ordinary seaman 

(O.S.). They stand wheel watches and lookout watches with the licensed deck officers 

when they are on watch. When they are not engaged in watch standing duties, they do 

maintenance chores under the supervision of the bosun. 

The engine department is headed by a chief engineer. He has other licensed engineers to 

assist him with watch standing and the performance of maintenance and repair chores in 

the engine room. The unlicensed personnel of the engine department consist primarily of 

oilers, firemen, watertenders (F.W.T.), wipers and the electrician. 

The chief steward or purser is the head of the catering department. He assists the captain 

in dealing with entering and leaving formalities and other administrative work if 

necessary. In port, he will take care of ordering and supervising the delivery of provisions. 

He also prepares daily menus, look after the supply and distribution of galley goods and 

is in charge of crew wages and the entertainment fund. The chief steward is assisted by a 

chief cook and his assistant cooks, messmen and assistant stewards. 

Now with the development of shipping, the catering department is included in the deck 

department on some ships. So there are only two departments on board. 

Ships may have other ratings in their crews, but the basic shipboard organization of a ship 

in the merchant marine remains standard and is easily recognizable on any ship. 

 

Culture awareness, inheret traits, attitude, behavior, cross – cultural communication  

Culture Awareness in the Workplace 

With the globalization of business, increased diversity in the workplace and multicultural 

emphasis in society, cultural awareness has become one of the most important business 

tools in almost every industry. Understanding the cultures of those around you will 

enhance communication, productivity and unity in the workplace. Formal cross-cultural 

awareness training is very helpful for problem solving on multicultural business teams, 

but there are several cultural awareness techniques you can use in the meantime. 

 

Cultural Knowledge 

One of the easiest ways to understand your multicultural coworkers is by researching 

cultures on your free time and increasing your cultural knowledge. Reading books and 

searching the Internet are the most accessible sources of relevant information. Although 

you might not ever put to use most of the knowledge you accrue, you will still be able to 

better understand those you work with and international clients. 
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Put Cultural Knowledge to Use 

If you learn something interesting about a coworker's culture, ask about it or mention it 

in a relevant situation. This might seem uncomfortable at first, but your coworkers will 

recognize your effort to educate yourself. Using acquired information as it comes up will 

serve to break down multicultural barriers, help everyone on your team to be more 

comfortable around each other and teach others about different cultures. 

 

Listen Up 

Effective listening is something that most cultures have in common. Listen to your 

coworkers actively, displaying positive body language and affirmation during the 

listening process. Listening intently allows you to read between the lines, pay attention 

to the way your coworkers say things and ask questions if anything is unclear. They will 

recognize your willingness to listen and appreciate being asked to explain an unclear 

point. 

 

Overcome Stereotypes 

Stereotypes and preconceived ideas are difficult to overcome, especially if they have been 

part of your thinking since childhood. Educate yourself about as many different cultures 

as you can and treat everyone the same. Your knowledge of their culture will give you 

the confidence you need to overcome the stereotypes that have been engraved in your 

memory. This newly found knowledge will replace your negative stereotypes with 

positive knowledge. 

 

Shipboard situation, informal social structures on board 

Preparing for and practicing responses for any shipboard emergency is a part of any ship's 

routine practices. Some Emergency measures adopted by mariners are the followings:  

 

 Emergency Preparedness in Case of Ship Accidents 

Whenever some incident of a serious or harmful nature happens suddenly, we classify it 

as an emergency. One of the most important factors in dealing with an emergency 

situation, apart from a sharp mind and the control of respectful fear, is the presence of a 

solid action plan. This is a general rule that is applicable to all situations whether on board 

a ship in the middle of the ocean or in a crowded city port amidst a sea of people and 

machinery. 

Emergency situations on a ship tend to be more critical because ships are isolated, solitary 

floating objects moving in the vast and deep oceans. Since there are so many possible 
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types of emergencies, it is necessary to know about both common and emergency 

essentials. 

Here we will take a look at the general procedures and plans to be followed in case of an 

emergency situation on board a ship. 

 

 Emergency Essentials - Types of Emergencies 

For effective usage of the limited emergency equipment available on board, all personnel 

must be aware of the location of firefighting gear and lifesaving appliances and be trained 

in their use. They must also be aware of the alarm signals, recognize them, and muster at 

the muster point in case of any type of emergency. 

 

The general alarm will be sounded in the event of: 

 Fire 

 Collision 

 Grounding 

 Cargo hose burst 

 Major leakage or spillage of oil cargo 

 Any other event which calls for emergency action 

Other alarms could include: 

 Engineer alarm for unmanned machinery spaces 

 Carbon dioxide alarm 

 Fire detector alarms 

 Cargo tank level alarms 

 Refrigerated store alarm 

If your ship's alarms are ringing, it does not necessarily mean that the situation is out of 

control. Alarms are warnings, which are sounded so that people onboard take the 

emergency measures like wearing their life jackets, or gathering at a common point, 

depending upon the type of emergency and instructions given to them. 

 Structure and Function of Emergency Response Teams 

The basic structure of any emergency team will usually comprise four sub-groups. 

 The Command Center 

 The Emergency Team 

 The Back Up Squad 

 The Technical Team 

Different sub-groups will do different tasks and coordinate with the other sub-groups. 
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Functions of Emergency Team groups: 

 The Command Center 

The command center will be located on bridge. The master is to take responsibility for 

the overall safety and navigation of the ship. All communications will be performed from 

here to the different teams as well as shore. A log must be maintained of all events. 

 The Emergency Team 

The Emergency Team will have the front line job of tackling the emergency. In general 

the chief officer will lead the team for the emergency on deck while the 2nd engineer will 

take charge for engine room emergencies. The duties of each person will have to be laid 

down and practiced for every emergency so as to avoid duplication, confusion, and chaos. 

 The Support Team 

The Support Team is to provide first aid and prepare the lifeboats for lowering. Should 

the above two function not be required, they should assist as directed. 

 The Technical Team 

The Technical, or Engineer's, Team will maintain the propulsion and maneuvering 

capability of the ship and auxiliary services as far as is possible in the circumstances. 

 

 General Guidelines for Emergency Response 

All members of the technical staff must know all the ship emergency codes in detail. All 

members of the crew should receive appropriate training in accordance with their role at 

the time of emergency. Mr. Skylight, Mr. Mob, Code Blue, and Oscar are some of the 

ship emergency codes followed by mariners. 

On board passengers must be told about the possible dangers because otherwise the 

general public starts panicking. 

An understanding of the effects on the behavior of the ship of wind, current, shallow 

water, banks, and narrow channels is equally important so that the technical staff does the 

wise thing at the time of emergency. Closing of the watertight doors, fire doors, valves, 

scuppers, side-scuttles, skylights, portholes, and other similar openings in the ship is very 

important so that ocean water does not enter inside the ship. 

In case of abandoning the ship, all the passengers must be rescued first using life jackets 

and life boats, or shifting them to another ship. The staff members should be the last ones 

to leave the ship and that even only after ensuring that no one is left on the abandoned 

ship. Modern ships are equipped with hi-tech and advanced life saving tools and with the 

help of mobile communication devices, or can easily contact off-shore rescue teams. 
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Human errors, situation awareness, automation awareness, complacency, boredom  

Types of Human Error 

  

What do we mean by “human error”? Human error is sometimes described as being one 

of the following: an incorrect decision, an improperly performed action, or an improper 

lack of action (inaction). Probably a better way to explain human error is to provide 

examples from two real marine casualties.  

  

The first example is the collision of the M/V SANTA CRUZ II and the USCGC 

CUYAHOGAvii, which occurred on a clear, calm night on the Chesapeake Bay. Both 

vessels saw each other visually and on radar. So what could possibly go wrong? Well, the 

CUYAHOGA turned in front of the SANTA CRUZ II. In the collision that ensued, 11 

Coast Guardsmen lost their lives. What could have caused such a tragedy? Equipment 

malfunctions? Severe currents? A buoy off-station? No, the sole cause was human error.  

 

  

There were two primary errors that were made. The first was on the part of the 

CUYAHOGA’s captain: he misinterpreted the configuration of the running lights on the 

SANTA CRUZ II, and thus misperceived its size and heading. When he ordered that 

fateful turn, he thought he was well clear of the other vessel. The second error was on the 

part of the crew: they realized what was happening, but failed to inform or question the 

captain. They figured the captain’s perception of the situation was the same as their own, 

and that the captain must have had a good reason to order the turn. So they just stood 

there and let it happen. Another type of human error that may have contributed to the 

casualty was insufficient manning (notice that this is not an error on the part of the captain 

or crew; rather, it is an error on the part of a “management” decision-maker who 

determined the cutter’s minimum crew size). The vessel was undermanned, and the crew 
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was overworked. Fatigue and excessive workload may have contributed to the captain’s 

perceptual error and the crew’s unresponsiveness.  

 The second example is the grounding of the TORREY CANYONviii. Again we have 

clear, calm weather--this time it was a daylight transit of the English Channel. While 

proceeding through the Scilly Islands, the ship ran aground, spilling 100,000 tons of oil.  

 

  

   

 

At least four different human errors contributed to this accident. The first was economic 

pressure, that is, the pressure to keep to schedule (pressure exerted on the master by 

management). The TORREY CANYON was loaded with cargo and headed for its deep-

water terminal in Wales. The shipping agent had contacted the captain to warn him of 

decreasing tides at Milford Haven, the entrance to the terminal. The captain knew that if 

he didn’t make the next high tide, he might have to wait as much as five days before the 

water depth would be sufficient for the ship to enter. This pressure to keep to schedule 

was exacerbated by a second factor: the captain’s vanity about his ship’s appearance. He 

needed to transfer cargo in order to even out the ship’s draft. He could have performed 

the transfer while underway, but that would have increased the probability that he might 

spill a little oil on the decks and come into port with a “sloppy” ship. So instead, he opted 

to rush to get past the Scillies and into Milford Haven in order to make the transfer, thus 

increasing the pressure to make good time.  

 The third human error in this chain was another poor decision by the master. He decided, 

in order to save time, to go through the Scilly Islands, instead of around them as originally 

planned. He made this decision even though he did not have a copy of the Channel Pilot 

for that area, and even though he was not very familiar with the area.  

 The final human error was an equipment design error (made by the equipment 

manufacturer). The steering selector switch was in the wrong position: it had been left on 

autopilot. Unfortunately, the design of the steering selector unit did not give any 

indication of its setting at the helm. So when the captain ordered a turn into the western 

channel through the Scillies, the helmsman dutifully turned the wheel, but nothing 

happened. By the time they figured out the problem and got the steering selector back on 

“manual”, it was too late to make the turn, and the TORREY CANYON ran aground.  
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 As these two examples show, there are many different kinds of human error. It is 

important to recognize that “human error” encompasses much more than what is 

commonly called “operator error”. In order to understand what causes human error, we 

need to consider how humans work within the maritime system. 

The Maritime System: People, Technology, Environment, and Organizational Factors 

 As was stated earlier, the maritime system is a people system (Fig. 1). People interact 

with technology, the environment, and organizational factors. Sometimes the weak link 

is with the people themselves; but more often the weak link is the way that technological, 

environmental, or organizational factors influence the way people perform. Let’s look at 

each of these factors. 

 

The Maritime System is a People System  

First, the people. In the maritime system this could include the ship’s crew, pilots, dock 

workers, Vessel Traffic Service operators, and others. The performance of these people 

will be dependent on many traits, both innate and learned (Fig. below). As human beings, 

we all have certain abilities and limitations. For example, human beings are great at 

pattern discrimination and recognition.  

There isn’t a machine in the world that can interpret a radar screen as well as a trained 

human being can. On the other hand, we are fairly limited in our memory capacity and in 

our ability to calculate numbers quickly and accurately--machines can do a much better 

job. In addition to these inborn characteristics, human performance is also influenced by 

the knowledge and skills we have acquired, as well as by internal regulators such as 

motivation and alertness. 
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The Maritime System: People 

 

 

The Maritime System: Effect if Technology on People 

The design of technology can have a big impact on how people perform (Fig. above). For 

example, people come in certain sizes and have limited strength. So when a piece of 

equipment meant to be used outside is designed with data entry keys that are too small 

and too close together to be operated by a gloved hand, or if a cutoff valve is positioned 

out of easy reach, these designs will have a detrimental effect on performance. 

Automation is often designed without much thought to the information that the user needs 

to access. Critical information is sometimes either not displayed at all or else displayed 

in a manner which is not easy to interpret. Such designs can lead to inadequate 

comprehension of the state of the system and to poor decision making. 

The environment affects performance, too (Fig. above). By “environment” we are 

including not only weather and other aspects of the physical work environment (such as 

lighting, noise, and temperature), but also the regulatory and economic climates. The 

physical work environment directly affects one’s ability to perform. For example, the 

human body performs best in a fairly restricted temperature range. Performance will be 



CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

degraded at temperatures outside that range, and fail altogether in extreme temperatures. 

High sea states and ship vibrations can affect locomotion and manual dexterity, as well 

as cause stress and fatigue. Tight economic conditions can increase the probability of risk-

taking (e.g., making schedule at all costs). 

Finally, organizational factors, both crew organization and company policies, affect 

human performance (Fig. below). Crew size and training decisions directly affect crew 

workload and their capabilities to perform safely and effectively. A strict hierarchical 

command structure can inhibit effective teamwork, whereas free, interactive 

communications can enhance it. Work schedules which do not provide the individual with 

regular and sufficient sleep time produce fatigue.  

Company policies with respect to meeting schedules and working safely will directly 

influence the degree of risk-taking behavior and operational safety. 

As you can see, while human errors are all too often blamed on “inattention” or 

“mistakes” on the part of the operator, more often than not they are symptomatic of deeper 

and more complicated problems in the total maritime system. Human errors are generally 

caused by technologies, environments, and organizations which are incompatible in some 

way with optimal human performance. These incompatible factors “set up” the human 

operator to make mistakes. So what is to be done to solve this problem? Traditionally, 

management has tried either to cajole or threaten its personnel into not making errors, as 

though proper motivation could somehow overcome inborn human limitations. In other 

words, the human has been expected to adapt to the system. This does not work. Instead, 

what needs to be done is to adapt the system to the human. 

As you can see, while human errors are all too often blamed on “inattention” or 

“mistakes” on the part of the operator, more often than not they are symptomatic of deeper 

and more complicated problems in the total maritime system. Human errors are generally 

caused by technologies, environments, and organizations which are incompatible in some 

way with optimal human performance. These incompatible factors “set up” the human 

operator to make mistakes. So what is to be done to solve this problem? Traditionally, 

management has tried either to cajole or threaten its personnel into not making errors, as 

though proper motivation could somehow overcome inborn human limitations. In other 

words, the human has been expected to adapt to the system. This does not work. Instead, 

what needs to be done is to adapt the system to the human. 



CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

 

The maritime system: Effect of Environment on People  

 

 

The maritime system: Effect of Organization on People 

Situation Awareness 

Situational awareness engendered more positive behaviors than ineffective ones which 

were clearly linked with other factors such as communication, leadership and team-

working and the importance of seeing the bigger pictures: 

'assuming roles have been given, then people talking about traffic... talking about where 

the vessel is in relation to track... about under-keel clearance... 

about what's coming up ahead, tugs, hardly anyone being left out, and everybody feeding 

in and ensuring that others knew what the current status was'  
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For some, the effective attainment of situational awareness had a core component of 

technical capacity relating to an individual’s ability to elicit information from equipment 

available to them. 

There was also recognition from respondents about the cognitiva levels of situation 

awareness in line with the model develop by Endsley (1995). Endsley's model propose 

three levels of situation awareness, namely perception, comprehension and projection.  

Perception is evidence by: 

'You're getting it (information) from all sources...' 

'seeking input from the various instruments, from the various people' 

Comprehension is supported by: 

'...an awareness of everything that's going on around you.' 

'...he is stepping back and he can see everything...' 

And the highest order level of projection is supported by:  

'they will anticipate...' 

'...calmness, concentration and by relevant concentration and information, i.e. talking 

about the task ahead...'   

 

Why should you improve it? 

It is important that you know how many problems you face and how serious they are. The 

temporary loss or lack of situational awareness is a causal factor in many construction 

accidents. 

Often there is so much ‘going on’ in your working environment, or you become so 

absorbed in your own thoughts, that you fail to spot those things that could pose a serious 

threat to your health and safety. 

 

Improve your situational awareness 

Get in the habit of regularly pausing to make a quick mental assessment of your working 

environment. When doing so, consider the following questions:  

 Is there anything around you that poses a threat to your health and safety and if 

so, to what extent?  
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 Is the threat big enough that you should stop working?  

 Is there anything you can do to safely reduce that threat in order that you can carry 

on working safely?  

Use the SLAM technique described next. 

 If you see something unsafe or spot a hazard, don’t walk by – take responsibility to deal 

with it. 

If you feel you are in any immediate danger to your health or safety STOP work 

immediately and inform your supervisor. 

SLAM Technique 

SLAM consists of four simple steps: 

1. STOP Engage your mind before your hands. Look at the task in hand. 

2. LOOK at your workplace and find the hazards to you and your team mates. Report 

these immediately to your supervisor. 

3. ASSESS the effects that the hazards have on you, the people you work with, 

equipment, procedures, pressures and the environment. Ask yourself if you have 

the knowledge, training and tools to do the task safely. Do this with your 

supervisor. 

4. MANAGE If you feel unsafe stop working. Tell your supervisor and workmates. 

Tell your supervisor what actions you think are necessary to make the situation 

safe. 

You may wish to create your own SLAM prompt card for your workforce on site. Side A 

could contain the SLAM technique as above. Side B could include key areas of risk to be 

aware of on your site. 

 

Where and when should situational awareness techniques be used? 

Assessment of your working environment should occur continually, but especially in 

the following situations: 

 When beginning work on a new project/contract. 

 When you think the work environment has changed since a risk assessment or 

method statement was written. 

 When working with new or different workmates. 

 Before complacency has set in – it can be a silent killer! 
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Leadership and Team Working 

The role of a manager 

 

A team leader/manager’s job is to get things done by using all resources available to them. 

One of the first and most famous management theorists was Henri Fayol. Based on 

observation and experience, he proposed that there were five main functions of 

management. 

 

 

 

Fayol’s work illustrated a good system to help managers to work effectively. For instance, 

a scenario might be that a team is given an objective to find a way of reducing waste. 

Fayol’s five functions can be applied to this waste reduction scenario to illustrate the 

importance of each function. 

Planning involves setting goals for future performance. For instance, achieving a 5% 

reduction in waste over the next two years. This will involve deciding what equipment, 

training and staff involvement will be needed to achieve this goal. 

Organising involves assigning tasks to different departments or individuals to achieve the 

goal. 

Commanding involves giving instructions to subordinates to carry out tasks. Such 

leadership is vital and CMI is committed to developing manager’s skills in this area. 

Co-ordinating involves bringing all departments together to achieve the goals. Achieving 

waste reduction will involve the operations team improving practices whilst the HR team 

will decide what training may be needed. The finance team will work out budgets 

available to finance any changes. 

The final key function is controlling. Managers need to monitor progress against the 

goals, in this case reducing waste, and take appropriate corrective action as and when it 

is required. 
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It’s all about Teamwork 

It is encouraging to note 2010 Manila amendments to the STCW Code which mandates 

for training in bridge and engine room resource management and includes the application 

and use of leadership, managerial and team working skills for deck and engeering officer. 

The amendments recognise the need for effective communication onboard and ashore; 

and the importance of assertiveness and leadership, including motivation.  

 An analogy for the safe and efficient operation of a ship is that of the orchesta: The 

ultimate sucess of any orchestra lies with its musicians; each is higly trained and is part 

of a smaller team (string, brass, woodwinds, percussion etc) within the orchestra.  

As a group they must be able to follow the score to the note. If one member of the 

orchestra makes a mistake, it will be evident not only to the rest of the orchestra but also 

the audience.  

The conductor needs to understand the musical score as it is written and then lead a large 

and diverse group of musicians playing different instruments to achieve a harminious and 

sensitive delivery of the music.  

He had to deal with the differing strengths, needs, sensitivities and communication style 

of the members of his orchestra. He is, of course, supported and directed by the board of 

directors.  

In the ship context, the master is the conductor; the deck, engineer and hotel department 

represent the strings, the brass and the percussionists. The operations staff are, of course 

also a part of this team, whose ultimate aim is to ensure the safe conduct of the ship and 

the safe and timely arrival of the cargo. 

 

Training, structural shipboard training programme 

Structured Shipboard Training Programme or SSTP is also known as Distance learning 

Program or DLP for deck cadets. This simply means that the Cadets need to complete a 

structured training programme on board ship when they join as trainee (cadet) on board. 

Cadets undergoing training needs to complete SSTP projects and assignments and send 

the same in due course of time. 

 

The Importance of Shipboard Training 

“The progress of shipboard training for cadets is to develop with a planned training. The 

Master usually delegate his responsibility to his Chief Officer who assumes commitment 

for organization a proper training program. On board ship training is concerned with 

performance rather than with subject manner; person learn to perform the task required 

on the job in the actual job setting under the guidance of the Chief Officer and assistance 

from other navigating officers”.  
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Learning process occurs as the result of interaction between the dealing with Chief 

Officer and cadets through feedback whether positive or negative. On board training 

when carefully planned is an organized method of training, designed to help the 

cadets, through Chief Officer’s instruction, learn skills while actually working in an 

assigned job. 

 

Benefits of Training Onboard 

 

One of the most important benefits of shipboard practical is that cadet is able to learn 

things through practical exercises by doing various jobs onboard ships. The exposure 

of cadets to the working environment is able to help cadets realize and understand the 

job requirements onboard merchant vessels. They are able to show their capabilities, 

gain confidence, and test effectiveness and productivity upon training onboard. 

 

The new seafarers learn through doing the job, experiencing the same problems that 

will face in the profession. Cadets are permitted to work at their own speed, thereby 

gaining confidence and a sense of productiveness. If they learn in the actual work 

environment, an understanding of the job and opportunity to correct errors before they 

become established is assured. 

One of the potential benefits to be gained from a training regime which describes the 

outcomes required to undertake the various functions onboard, is flexibility. For 

cadets, the breaking down of the complex job of the watchkeeper into smaller 

elements allows flexibility of learning and timing and also provides the opportunity 

for skills gained onboard for truly multi-skilled officers in the future.  

 

Knowledge of personal abilities and behavior characteristics  

A Competency is an attribute, knowledge, skill, ability or other characteristic that 

contributes to successful job performance. Behavior competencies are observable and 

measurable behaviors, knowledge, skills, abilities, and other characteristics that 

contribute to individual success in the organization (e.g., teamwork and cooperation, 

communication). Behavioral Competencies can apply to all (or most) jobs in an 

organization or be specific to a job family, position, or career level. Behavioral 

competencies describe what is required to be successful in an Organization outside of a 

specific job. As such, behavioral competencies are specific to a person rather than to a 

job. Behavioral competencies describe how we do something, such as manage our jobs, 

our homes or our lives generally, and the behaviors we use, for example decision making, 

information gathering and wider thinking. Behavioral competencies clearly set out for 

staff and managers the behaviors that are required in each area of the organization in order 

to be successful. This helps people understand what is expected of them and gives them 

greater clarity about their team, and individual roles within it. Understanding the behavior 

that other areas of the organization see as essential to effective performance also helps us 

to improve how we work together. The behavioral competency is designed to be used by 

multiple Human Resource functions including Performance Management, Workforce 
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Planning, Succession planning, Training and development, and Recruitment. The 

competencies and their “behavioral indicators” define what each employee needs to do to 

be successful and to contribute to the organization vision, mission, goals, objectives and 

strategies. The word behavioral competency is widely used in business and personnel 

psychology and refers to the behaviors that are necessary to achieve the objective of an 

Organization. Behavioral competency is also something you can measure and lists of 

competencies form a common language for describing how people perform in different 

situations. Every job or positions can be described in terms of hey behavioral 

competencies. This means that they can be used for all terms of Assessment, Including 

performance appraisals, training needs analysis and of course selection. Researchers 

measured the effect of organization advisors emotional, cognitive and other behavioral 

competencies on their clients’ portfolio performances. 

 

Classification 

Types of Behavioral Competencies can be classified as follows: 

1. Individual competencies – your personal attributes: Flexibility (personality), 

decisiveness, tenacity, independence, risk taking, personal integrity. 

 

1. Managerial Competencies – Taking charge of other people: Leadership, 

Empowerment, Strategic planning, corporate sensitivity, Project Management and 

Management control. 

 

2. Analytical Competencies – The elements of the decision making, Innovation, 

Analytical skills, numerical problem solving, practical learning, detail 

consciousness. 

 

3. Interpersonal Competencies – Dealing with other people, communication, impact 

persuasiveness, personnel awareness, teamwork and openness. 

 

4. Motivational Competencies – The things that drive you. Resilience 

(organizational), energy, motivation, achievement orientation, initiative, Quality 

Focus. 

There are five competency groups given below and each group contain different 

behavioral competencies: 

1. Achieving and delivery - Drive for results, Serving the customer, Quality focus 

and Integrity. 

2. Personal effectiveness - Planning, organising and flexibility, Confidence and 

self-control, Problem solving and initiative and Critical information seeking. 
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3. Working together - Communicating with clarity, Embracing change, 

Collaborating with others and Influencing and relationship building. 

4. Thinking and innovation - Innovation and creativity and Conceptual and 

strategic thinking. 

5. Managing, leading and developing others - Managing and leading the team. 

 

 

3.5.2 Related International Maritime Conventions and National Legislation 

The maritime industry’s most important concerns are safety of personnel and prevention 

of marine pollution for a smooth cargo transportation and marine operation at high seas. 

International Maritime Organization (IMO) introduced SOLAS – Safety of life at sea, 

MARPOL- The International Convention for Prevention of Marine Pollution from Ships, 

for safeguarding human life and marine environment from all kinds of pollutions & 

International Convention on Standards of Training, Certification and Watchkeeping for 

Seafarers (STCW). 

SOLAS 74, the last adopted revised convention of 1974, includes a number of chapters 

which deals with safety precautions and safety procedures starting from the construction 

of ship to real emergency situation like – “Abandon Ship”.  The convention is updated so 

as to meet the safety norms in the modern shipping industry. 

MARPOL 73/78, since it came into force in 1973 and later revised by the protocol in 

1978, ensures that shipping remains the least environmentally damaging modes of 

transport. It clearly highlights the points to ensure that marine environment is preserved 

by elimination of pollution by all harmful substance which can be discharged from ship. 

The 1978 STCW Convention was the first to establish basic requirements on training, 

certification and watchkeeping for seafarers on an international level. Previously the 

standards of training, certification and watchkeeping of officers and ratings were 

established by individual governments, usually without reference to practices in other 

countries. As a result standards and procedures varied widely, even though shipping is 

the most international of all industries. 

The Convention prescribes minimum standards relating to training, certification and 

watchkeeping for seafarers which countries are obliged to meet or exceed. 
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Thus, Safety of Life at Sea (SOLAS) and Convention for Prevention of Marine Pollution 

(MARPOL) and Standards of Training, Certification and Watchkeeping for Seafarers  

stands as three solid pillars that support the maritime industry by protecting the most 

important issues – marine pollution prevention and safety of human life and seafarers. 

The entry into force of the MLC convention marks significant progress in the recognition 

of seafarers’ roles and the need to safeguard their well-being and their working 

conditions. This is a truly important landmark for seafarers; and for shipping, on which 

the global economy relies. 

The MLC treaty, which has been ratified by 48 countries, aims to achieve decent work 

for the world's seafarers and secure economic interests in fair competition for quality 

shipowners.  

The MLC is considered the ‘fourth pillar’ of the most important maritime regulations 

covering international shipping, complementing three major conventions adopted by 

IMO: the International Convention for the Safety of Life at Sea (SOLAS); the 

International Convention for the Prevention of Pollution from Ships (MARPOL); and the 

International Convention on Standards of Training, Certification and Watchkeeping for 

Seafarers (STCW). These three IMO treaties were first adopted in the 1970s and have 

each been ratified by more than 150 countries, representing more than 99 per cent of 

world merchant shipping. 

 

 

IMO and ILO have a long history of co-operating on issues which come under the remit 

of both Organizations, insofar as they relate to seafarers, and have established joint 

ILO/IMO ad-hoc expert working groups on issues such as on hours of work and rest, 

seafarers' medical examinations, fair treatment of seafarers in the event of a maritime 

accident, and liability and compensation regarding claims for death, personal injury and 

abandonment of seafarers.   

SOLAS + STCW + MARPOL + MLC 
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IMO’s STCW Convention was revised in 2010 and includes mirror provisions to the 

MLC requirements on such issues as hours of work and rest, where the two treaties 

overlap 

Mandatory IMO Instruments 

 SOLAS 74 

 SOLAS 74 + PROT 78 

 SOLAS 74 + PROT 88 

 MARPOL 73/78 + PROT 97 

 STCW 78 

 LOAD LINES 66 

 LOAD LINES 66 + PROT 88 

 Tonnage 69 

 COLREG 72 

 All instruments (Codes etc.) made mandatory through these conventions and 

protocol 

Government Responsibility 

The Government of a State Party to a mandatory IMO instrument must be in a position to 

implement and enforce its provisions through appropriate national legislation and to 

provide the necessary implementation and enforcement infrastructure. 

 

3.5.3 Application of Task and Workload Management  

Excessive workload  

Working consistently “heavy” workloads can cause fatigue. Workload is considered 

heavy when one works excessive hours or performs physically demanding or mentally 

stressful tasks. Excessive work hours and fatigue can result in negative effects such as the 

following:  

• increased accident and fatality rates  

• increased dependence upon drugs, tobacco or alcohol  

• poor quality and disrupted sleep patterns  

• higher frequency of cardiovascular, respiratory or digestive disorders  

• increased risk of infection  

• loss of appetite 

Excessive work load  

Working consistently “heavy” workloads can cause fatigue. Workload is considered 

heavy when one works excessive hours or performs physically demanding or mentally 

stressful tasks. Excessive work hours and fatigue can result in negative effects such as the 

following:  
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• increased accident and fatality rates  

• increased dependence upon drugs, tobacco or alcohol  

• poor quality and disrupted sleep patterns  

• higher frequency of cardiovascular, respiratory or digestive disorders  

• increased risk of infection  

• loss of appetite 

How to Prevent and Mitigate Fatigue  

There are a number of steps that can be taken to prevent fatigue. Many of the measures 

that reduce fatigue are unfortunately beyond a single person’s control, such as voyage 

scheduling, ship design, and work scheduling.  

Guidelines  

Steps such as the following are important in the prevention of fatigue on board ship, and 

are within the  

Ship Officer’s ability to influence and implement:  

• Ensure compliance with maritime regulations (minimum hours of rest and/or 

maximum hours of work)  

• Take strategic naps  

• Develop and maintain good sleep habits, such as a pre-sleep routine 

(something that you always do to get you ready to sleep)  

• Eat regular, well-balanced meals (including fruits and vegetables, as well as 

meat and starches)  

• Exercise regularly  

• Drink sufficient amount of water  

• Use rested personnel to cover for those travelling long hours to join the ship 

and who are expected to go on watch as soon as they arrive on board (i.e. 

allowing proper time to overcome fatigue and become familiarised with the 

ship  

• Create an open communication environment (e.g. by making it clear to crew 

members that it is important to inform supervisors when fatigue is impairing 

their performance and that there will be no recriminations for such reports  

• Schedule drills in a manner that minimises the disturbance of rest/sleep 

periods  

• Establish on board management techniques when scheduling shipboard work 

and rest periods, and using watch-keeping practices and assignment of duties 

in a more efficient manner (using, where appropriate, IMO and ILO 

recommended formats – “Model format for table of shipboard working 

arrangements” and “Model format for records of hours of work or hours of 

rest of seafarers”)  

• Assign work by mixing up tasks to break up monotony and combining work 

that requires high physical or mental demand with low-demand tasks (job 

rotation)  
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• Schedule potentially hazardous tasks for daytime hours  

• Emphasis the relationship between work and rest periods to ensure that 

adequate rest is received; this can be accomplished by promoting individual 

record keeping of hours rested or worked. Using (where appropriate) IMO and 

ILO recommended formats in “IMO/ILO Guidelines for the  

• Development of Tables of Seafarers’ Shipboard Working Arrangements and 

Formats of Records of Seafarers’ Hours of Work or Hours of Rest”  

• Re-appraise traditional work patterns and areas of responsibility on board to 

establish the most efficient utilisation of resources (such as sharing the long 

cargo operations between all the deck officers instead of the traditional pattern 

and utilizing rested personnel to cover for those who have travelled long hours 

to join the ship and who may be expected to go on watch as soon as they 

arrive)  

• Ensure that shipboard conditions, within the crew’s ability to influence, are 

well maintained i (e.g., maintaining heating, ventilation and air-conditioning 

(HVAC) on schedule, replacing light bulbs, and contending with sources of 

unusual noise at the first possible opportunity)  

• Establish shipboard practices for dealing with fatigue incidents and learning 

from the past (as part of safety meetings)  

• Increase awareness of long term health benefits of appropriate lifestyle 

behaviour (e.g. exercise, relaxation, nutrition, avoiding smoking and low 

alcohol consumption) 

 

Sleep  

Sleep is the most effective strategy to fight fatigue. Sleep loss and sleepiness can degrade 

every aspect of a person’s performance: physical, emotional and mental. To satisfy the 

needs of your body, you must acquire the following:  

• deep sleep  

• between 7 to 8 hours of sleep per 24-hour day  

• uninterrupted sleep  

Here is some general guidance on developing good sleep habits:  

• develop and follow a pre-sleep routine to promote sleep at bedtime (examples 

are a warm shower or reading calming material)  

• make the sleep environment conducive to sleep (a dark, quiet and cool 

environment and a comfortable bed encourages sleep)  

• ensure that you will have no interruptions during your extended period of sleep  

• satisfy any other physiological needs before trying to sleep (examples are, if 

hungry or thirsty before bed, eat or drink lightly to avoid being kept awake by 

digestive activity and always visit the toilet before trying to sleep)  

• avoid alcohol and caffeine prior to sleep (keep in mind that coffee, tea, colas, 

chocolate, and some medications, including cold remedies and aspirin, may 

contain alcohol and/or caffeine)  
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• avoid caffeine at least six hours before bedtime  

• consider relaxation techniques such as meditation and yoga, which can also 

be of great help if learned properly  

Rest  

Another important factor that can affect fatigue and performance is rest. Rest, apart from 

sleep, can be provided in the form of breaks or changes in activities. Rest pauses or breaks 

are indispensable as a physical requirement if performance is to be maintained. Factors 

influencing the need for rest are the length and intensity of activities prior to a break or a 

change in activity, the length of the break, or the nature or change of the new activity.  

Strategic Napping  

Research has identified “strategic napping” as a short term relief technique to help 

maintain performance levels during long periods of wakefulness. The most effective 

length for a nap is about 20 minutes. This means that if you have the opportunity to nap, 

you should take it.  

However, there are some drawbacks associated with napping. One potential drawback is 

that naps longer than 30 minutes will cause sleep inertia, where situational awareness is 

impaired (grogginess and/or disorientation for up to 20 minutes after waking. A second 

is that the nap may disrupt later sleeping periods (you may not be tired when the time 

comes for an extended period of sleep). 

 

Rules and Regulations  

The following international organisations have issued various conventions and other 

instruments that deal with the fatigue aspects:  

The following ILO instruments contain guidance on fatigue related aspects:  

• Convention No. 180  

This convention introduces provisions to establish limits on seafarers’ maximum working 

hours or minimum rest periods so as to maintain safe ship operations and minimize 

fatigue. The text from the Convention is provided in the Appendix.  

• Other Conventions  

Other ILO Conventions related to fatigue include the following convention numbers: 92, 

133, 140, 141 and 147. Each introduces minimum habitability requirements (e.g. noise 

control and air conditioning) on board ships.  

The following IMO instruments contain guidance on fatigue related aspects:  

• ISM Code  

This Code introduces safety management requirements on shipowners to ensure that 

conditions, activities, and tasks (both ashore and afloat) that affect safety and 
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environmental protection are planned, organized, executed and verified in accordance 

with company requirements. The fatigue related requirements include:  

1. Manning of ships with qualified and medically fit personnel;  

2. familiarisation and training for shipboard personnel; and  

3. issuance of necessary support to ensure that the shipmaster’s duties can be 

adequately  

4. performed  

 

• STCW Convention and STCW Code  

The STCW Convention requires that Administrations, for the purpose of preventing 

fatigue, establishes and enforces rest period requirements for watchkeeping personnel. In 

addition, the  

Convention sets minimum periods and frequencies of rest. Part A of the Code requires 

posting of the watch schedules. Part B of the Code recommends that record keeping is 

useful as a means of promoting compliance with rest requirements.  

 

• Resolution A.772(18) – Fatigue Factors in Manning and Safety  

This Resolution provides a general description of fatigue and identifies the factors of ship 

operations which may contribute to fatigue.  

• MSC/Circ. 1014  

A guidance on fatigue mitigation and management.  

In addition to the international standards, company and flag administration policies, 

which may be more stringent in some cases, should be followed on board all ships. 

 

3.5.4 Effective Resource Management  

Maritime Resource Management (MRM) is a human factors training programme aimed 

at the maritime industry. The MRM training programme was launched in 1993 - at that 

time under the name Bridge Resource Management - and aims at preventing accidents at 

sea caused by human error. 

 

In MRM training it is assumed that there is a strong correlation between the attitudes and 

behaviours of the seafarers on board a ship and the cultures that these seafarers belong to. 

The most relevant cultures in this respect being the professional, national and 

organizational cultures. Important target groups for MRM training are therefore, besides 

ships’ officers and crew, all people in shore organisations who have an influence on safety 

at sea and the work on board a ship. 

 

 

Overview 
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Definition of MRM 

The use and co-ordination of all the skills, knowledge, experience and resources available 

to the team to achieve the established goals of safety and efficiency of a voyage or any 

other safety critical task. 

Target groups 

Ships’ officers, engineers, pilots and shore-based personnel. 

Objectives of MRM training 

To motivate the team – if necessary – to change its behaviour to good resource 

management practices during everyday operations. This includes understanding of the 

importance of good management and teamwork and the willingness to change behaviour. 

An overall objective is to increase safety, efficiency and job satisfaction in shipping 

companies and, eventually, in the maritime industry as a whole. 

Technical vs. non-technical training. 

During everyday operation on board a ship, technical and non-technical skills are 

integrated into each other and both skills needed to perform tasks as safely and efficiently 

as possible. The technical skills are related to a specific department, job, function, rank 

or task. These are the skills traditionally focused on in the maritime industry and what 

has since long been covered in the International Convention on Standards of Training, 

Certification and Watchkeeping for Seafarers (STCW).  

MRM is human factors training. This kind of training is sometimes referred to as soft 

skills training or non-technical training and was through the Manila 

Amendmentsintroduced in the STCW. As opposed to technical training, non-technical 

training is generic, i.e. applicable to all. While most technical training has to be carried 

out with groups kept apart – divided into, for example, deck and engine – the non-

technical training may be carried out with no separation of people at all. According to the 

MRM training concept, MRM training should be carried out as a separate training course 

without mixing it with technical issues. The purpose is to bring disciplines and ranks 

together in the same training class, providing them with the same course contents, 

terminology and training objectives. The aim is to tear down barriers between people, 

departments, ship and shore, open up for efficient communication and establish a genuine 

safety culture within the whole organisation. 

 

Development of MRM 

The MRM training concept is developed from similar type of training carried out in the 

aviation industry. An important event that triggered resource management training in 

http://en.wikipedia.org/wiki/Management
http://en.wikipedia.org/wiki/Teamwork
http://en.wikipedia.org/wiki/STCW
http://en.wikipedia.org/wiki/Human_factors
http://en.wikipedia.org/wiki/Soft_skills
http://en.wikipedia.org/wiki/Soft_skills
http://en.wikipedia.org/wiki/STCW
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aviation was the Tenerife airport disaster - a collision on the runway of the Los Rodeos 

Airport on the island of Tenerife on 27 March 1977 between two Boeing 747 airliners. 

The accident resulted in the highest number of fatalities in aviation history – 583 people 

lost their lives. Contributing causes of this accident were; fog, stress, communication 

misunderstandings and a lack of monitoring and challenging errors.  

Resource Management training in the United States are usually traced back to 1979 when 

a workshop sponsored by NASA, Resource Management on the Flightdeck, took place. 

This workshop was the result of NASA research into the causes of air transport accidents. 

Research presented at the workshop identified the human error aspects of the majority of 

air crashes as failures of interpersonal communications, decision making, and leadership. 

At this meeting, the label Cockpit Resource Management (CRM) was applied to the 

training of aircraft crews aiming at reducing pilot error.  

In the beginning of the 1990s, eight entities gathered with the objective of converting the 

airline industry’s Cockpit Resource Management course to a course aimed at the maritime 

industry. These entities were: 

o Dutch Maritime Pilots’ Corporation 

o Finnish Maritime Administration 

o Norwegian Shipowners’ Association 

o SAS Flight Academy 

o Silja Line 

o Swedish Maritime Administration 

o Swedish Shipowners’ Association 

o The Swedish Club 

The first course, which was launched in June 1993, was called Bridge Resource 

Management, or BRM, because it was believed to be the most accurate translation 

ofCockpit Resource Management. "The cockpit onboard a ship ought to be the bridge." 

In 2003 the name of the course was changed from Bridge Resource 

Management to Maritime Resource Management. The main purpose was to increase 

attraction amongst other important target groups besides masters, bridge officers and 

maritime pilots. Such target groups included engineers and shore-based personnel. 

Before that, the aviation industry had changed the meaning of CRM from Cockpit 

Resource Management to Crew Resource Management. 

As of 2013, the further development of the Maritime Resource Management (MRM)™ 

training programme is assumed by the independent training development company ALL 

Academy International ABwith the main purpose of reaching out to an even wider 

audience, inside and outside of the maritime industry. 

http://en.wikipedia.org/wiki/Tenerife_airport_disaster
http://en.wikipedia.org/wiki/Crew_resource_management


CONTROLL
ED C

OPY

 
SEAFARERS TRAINING CENTER M-MCM(I)-30 

MASTER AND CHIEF MATE  REV. 02 - 2015 

 

 

 

Focus of MRM training 

 

Training of seafarers are regulated through the International Convention on Standards of 

Training, Certification and Watchkeeping for Seafarers (STCW). The STCW training 

requirements concern the seafarers, the people at the sharp end. At the sharp end we find 

the frontline operators, the people actually doing the task. The blunt end is further away 

from the action itself. The blunt end is the environment in which the seafarers work. 

Regulators, designers, shore-side owners and managers function at the blunt end. 

 

Active errors and latent errors 

 

Active errors occur at the sharp end of the process. The effect of active errors are felt 

almost immediately. Active errors could be; making a course change at the wrong 

position, pushing an incorrect button, forgetting to close a valve. Latent errors occur at 

the blunt end. These are errors, removed in both time and space from the operators at the 

sharp end, that may lie dormant within the system for a long time. Examples of latent 

errors may include; equipment design flaws that make the human-machine interface less 

than intuitive, or organizational flaws, such as staffing and training decisions made for 

fiscal reasons increasing the likelihood of errors. Latent errors are often unrecognized and 

have the capacity to result in multiple types of active errors. Analyses of major accidents 

involving many different areas of society indicate that latent errors pose the greatest risk 

to safety in a complex system. Such accidents include Three Mile Island accident, Heysel 

Stadium disaster,Bhopal disaster, Chernobyl disaster, Space 

Shuttle Challenger disaster, King's Cross fire, Piper Alpha and MS Herald of Free 

Enterprise. 

 

3.5.5 Decision – making techniques  

“Risk includes any possible change of undesirable, adverse consequences to human life, 

health, property, or the environment.” 

 

The threat or probability that an action or event will adversely or beneficially affect an 

organization's ability to achieve its objectives. 

 Risk is a Combination of the likelihood of an occurrence of a hazardous event or 

exposure(s) and the severity of injury or ill health that can be caused by the event 

or exposure(s)“ 

 

Definition of risk often simply is: 

 RISK = (Probability of an accident) x (Losses per accident)  

 

Or in more general terms: 

 RISK = (Probability of event occurring) x (Impact of event occurring) 

 

Risk assessment  
Is the overall process of risk identification, risk analysis and risk evaluation. 

 

Risk management  

http://en.wikipedia.org/wiki/Three_Mile_Island_accident
http://en.wikipedia.org/wiki/Heysel_Stadium_disaster
http://en.wikipedia.org/wiki/Heysel_Stadium_disaster
http://en.wikipedia.org/wiki/Bhopal_disaster
http://en.wikipedia.org/wiki/Chernobyl_disaster
http://en.wikipedia.org/wiki/Space_Shuttle_Challenger_disaster
http://en.wikipedia.org/wiki/Space_Shuttle_Challenger_disaster
http://en.wikipedia.org/wiki/King%27s_Cross_fire
http://en.wikipedia.org/wiki/Piper_Alpha
http://en.wikipedia.org/wiki/MS_Herald_of_Free_Enterprise
http://en.wikipedia.org/wiki/MS_Herald_of_Free_Enterprise
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Is activity directed towards the assessing, mitigating (to an acceptable level) and 

monitoring of risks. 

 

Risk Assessment now “Mandatory” 

 

 ISM Code – Explicit as amended and entering into force on 1 July 2010 

 EU Regulations 

 IMO 

 Flag Requirements 

 Industry Best Practice – TMSA – Mandatory! 

 

Company Responsibility  

“Safety management objectives of the Company should assess all identified risks to its 

ships, personnel and the environment and establish appropriate safeguards”. Ref. ISM 

Code 1.2 “Objectives” as Amended by Resolution MSC.273(85) 

“Shipping Companies are required to ensure the health and safety of anyone working on 

the ship, by the application of certain principles, including the evaluation of risk and the 

taking of action to reduce them.” Ref. ILO Conventions, MCA Code of Safe Working 

Practices for Merchant Seafarers, Flag state Occupational Health related Requirements, 

OSHAS 18001. 

 

The Method  

 There are different methods for hazard identification and assessment of the risks.  

 Clients should adopt the most practical and effective method specific for the type 

of fleet and organization. 

 Risk Assessment will take into consideration the ship’s type & trading handled 

cargo(s), crew nationality and experience, historical data and statistics. 

 Specific procedures shall be agreed upon and developed accordingly. 

 

Benefits for Risk Management 

 Risk management creates value 

 Risk management is an integral part of the organizational process 

 Risk management is part of the decision-making  

 Risk management explicitly addresses uncertainty 

 Risk management is systematic, structured and timely 

 Risk management is based on the best available information 

 Riks management takes human and cultural factors into account  

 Risk management is dynamic, iterative and responsive to change  

 Risk management facilitates continual improvement and enhancement of the 

organization 

 

 

Benefits of Risk Management 
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3.5.6 Development, implementation and oversight of standard operating procedures  

The SOP Development Process  

The SOP development process can be viewed as essentially eight sequential steps that 

address the most important organizational and management considerations for 

department personnel. The methodology used for these steps can vary, depending on the 

scope of the project, local needs and resources, and other variables. The steps are listed 

below, with additional detail on each presented in the following sections:  

1. Build the Development Team  

2. Provide Organizational Support  

3. Establish Team Procedures  

4. Gather Information and Identify Alternatives  

5. Analyze and Select Alternatives  

6. Write the SOP  

7. Review and Test the SOP  

8. Ratify and Approve the SOP 

 

The approach used to implement new or revised SOPs is critical to their success in helping 

agencies manage operational risks and enhance the actions of employees. Effective 

implementation generally involves preparation of a strategy and plan that is tailored to 

the requirement as necessary. Elements of the plan should address:  

 

• Notification of members and others with a need to know  

• Distribution of copies to potential users  

• Placement and maintenance of reference copies  

• Methods to identify and quantify training needs  

• Training delivery and administration  

• Competency testing and certification  

• Ongoing performance monitoring and employee support 
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Without proper implementation, new SOPs may be ineffective, unused, or unsafe. 

Therefore, implementation planning should be a key component in any agency’s approach 

when creating new SOPs or revising existing ones. 

 

 

Implementation Planning  

 

The development or modification of SOPs must be accompanied by a plan to implement 

the new procedure within the department. The implementation plan provides an 

opportunity to think through related tasks, assignments, schedules, and resource needs. 

The planning process may be formal or informal, depending on the requirement. 

 

The first step is to decide on the purpose and scope of the task to be accomplished. Several  

important questions need to be considered:  

• How many SOPs are being implemented? A whole new set of SOPs? A 

major portion of the SOPs? One or two SOPs?  

• How significant are the changes to existing SOPs? What are the potential 

consequences if the SOPs are not implemented quickly or effectively? 

• Who needs to know about the changes to the SOPs? Do different groups 

need different types of information?  

• What are effective ways of disseminating information within the 

department? What methods have worked before and what methods have 

been unsuccessful?  

• Is training necessary to ensure competence in the new SOPs? How will 

performance be monitored and enhanced? 

• Would the SOPs be most effectively implemented by using a well-

publicized changeover date or a defined phase-in period? 

The answers to these questions determine the strategy and methods in the implementation 

plan. The approach might vary from simple notification during member meetings to on-

the-job training for selected members to formal classroom sessions for the entire 

department. For example, a small volunteer fire department doing a minor updated of one 

or two SOPs affecting only the hazardous materials team.  

 

 

Notification  

 

The first step is making sure that all personnel are aware of the upcoming change in 

procedures.  

In addition, outside groups that influence or coordinate with fire service emergency 

response operations should be notified as necessary, e.g., community officials, mutual aid 

Organizations, insurance carriers, employee groups, local hospitals, legal counsel, and 

state or regional regulatory bodies. Management might even consider informing citizens 

and special interest group, thereby taking advantage of the public relations and public 

education opportunities that arise when fire service operations are improved. 
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Besides informing people, the notification process has other objectives, such as 

identifying potential SOP implementation problems and encouraging compliance and 

personal accountability.  

Therefore, when possible, managers should provide opportunities for members and 

outside group representatives to ask questions and give feedback. Departments may also 

wish to consider mechanisms that require personnel to acknowledge receipt of the 

notification and understanding of its content. 

 

Notifications like this in career agencies are frequently covered during shift or division 

roll calls. Company officers are made responsible for disseminating information to their 

crews and documenting attendance / sing off at this section. This approach allows for 

“real time” questioning and opportunities for “customizing” the information, if necessary, 

for the personnel involved. In volunteer agencies, notifications may occur at monthly 

business meetings or training drills. Documentation of notification will be served in this 

case through attendance records or training rosters.  

 

Distribution and accessibility  

 

Distribution is the next topic to consider in the implementation plan. Employees cannot 

implement SOPs if they don’t know what they are. Copies of new SOPs must be available 

to all personnel who may be affected. If personnel do not have access to new or revised 

procedures, they cannot necessarily be held accountable for carrying them out. SOPs 

should always be accessible.  

Whether the organization is developing its first set of SOPs, reissuing sections of the 

existing SOP manual, or initiating a single new policy, it’s best to provide a copy to every 

individual with related responsibilities. Some departments may not be able to provide 

copies of SOPs to every member. In these cases, the department leadership should make 

every effort to find creative ways of making the information available. 

 

Whether or not a department can make individual copies available, the department should 

provide all employees with easy access to a complete copy of the SOP manual. This copy 

should be up-to-date and maintain in a location that is known and accessible to all. One 

method is to place a printed copy in a binder or cover that distinguishes it from other 

materials in a library or common access area. SOP Manuals should be in every fire station 

and administrative facility. Copies must be tamper-resistant and regularly checked against 

“master files” since mischief and sabotage in firehouses are possible. Responsibility for 

maintaining and updating these “official” copies should be given to a member of the 

leadership team. 

 

Training  

 

Effective implementation of SOPs often requires that personnel be trained in the new 

procedure.  

Depending on the situation, instruction may be formal or informal, conducted in the 

classroom or on the job. As with any type of training, program design should follow 

accepted principles of adult education, taking into consideration four general 

components: motivation, transfer of information, opportunities to practice new skills, and 

demonstration of competence. 
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Performance Monitoring  

 

As part of the implementation process, departments must establish a mechanism to 

monitor job performance and ensure that personnel carry out the new SOPs correctly. The 

process should be designed to 1) compare worker performance with expectations 

established by the new SOP, 2) identify potential problems, and 3) specify ways to 

improve implementation or provide additional support to personnel. 

 

More subjective methods should also be included in the plan. These approaches are often 

easier to implement and, when interpreted correctly, provide a wealth of information. 

Examples include:  

• Supervisor observations  

• Interviews with personnel  

• Interviews with members of the public  

• Team meetings and discussions  

• Incident debriefings  

• Drills and exercises—observations and critiques  

• Surveys 

 

Evaluating Standard Operating Procedures 

 

Evaluation, the feedback loop in the SOP management process, is designed to help fire 

service managers assess the adequacy of new or existing SOPs. The basic methodology 

is a comparison of operational actions and results with accepted standards or other 

measurable performance criteria and program objectives. Periodic evaluations provide a 

structured and ongoing mechanism to manage change in the fire services and community 

at large. Special evaluations, on the other hand, are studies intended to address a specific 

change, trend, operational deficiency, or opportunity identified by management. 

 

SOP evaluation teams should represent the viewpoints of all affected groups, including 

individual members and emergency service customers. In addition, mechanisms should 

be established to gather input from other members of these groups as part of background 

research. Many different analytical and group decision-making techniques can be used, 

depending on the requirements of the study.  

Poorly defined committee processes are almost always frustrating and rarely successful. 

However, a well-designed team strategy can harness the diverse talents of many 

individuals in a unified and creative effort that is greater than the sum of its parts. 

Management and team members must continually work together to establish this type of 

framework for SOP evaluations. 

 

 

 

3.6 Organize and manage the provision of medical care on board 

Guideline B4.1 - Medical care on board ship and ashore 
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Guideline B4.1.1 - Provision of medical care 

1. When determining the level of medical training to be provided on board ships that are 

not required to carry a medical doctor, the competent authority should require that: 

(a) ships which ordinarily are capable of reaching qualified medical care and medical 

facilities within eight hours should have at least one designated seafarer with the approved 

medical first-aid training required by STCW which will enable such persons to take 

immediate, effective action in case of accidents or illnesses likely to occur on board a ship 

and to make use of medical advice by radio or satellite communication; and 

(b) all other ships should have at least one designated seafarer with approved training in 

medical care required by STCW, including practical training and training in life-saving 

techniques such as intravenous therapy, which will enable the persons concerned to 

participate effectively in coordinated schemes for medical assistance to ships at sea, and 

to provide the sick or injured with a satisfactory standard of medical care during the period 

they are likely to remain on board. 

 

2. The training referred to in paragraph 1 of this Guideline should be based on the contents 

of the most recent editions of the International Medical Guide for Ships, the Medical First 

Aid Guide for Use in Accidents Involving Dangerous Goods, the Document for Guidance 

- An International Maritime Training Guide, and the medical section of the International 

Code of Signals as well as similar national guides. 

3. Persons referred to in paragraph 1 of this Guideline and such other seafarers as may be 

required by the competent authority should undergo, at approximately five-year intervals, 

refresher courses to enable them to maintain and increase their knowledge and skills and 

to keep up-to-date with new developments. 

4. The medicine chest and its contents, as well as the medical equipment and medical 

guide carried on board, should be properly maintained and inspected at regular intervals, 

not exceeding 12 months, by responsible persons designated by the competent authority, 

who should ensure that the labelling, expiry dates and conditions of storage of all 

medicines and directions for their use are checked and all equipment functioning as 

required. In adopting or reviewing the ship's medical guide used nationally, and in 

determining the contents of the medicine chest and medical equipment, the competent 

authority should take into account international recommendations in this field, including 

the latest edition of the International Medical Guide for Ships, and other guides mentioned 

in paragraph 2 of this Guideline. 

5. Where a cargo which is classified dangerous has not been included in the most recent 

edition of the Medical First Aid Guide for Use in Accidents Involving Dangerous Goods, 

the necessary information on the nature of the substances, the risks involved, the 

necessary personal protective devices, the relevant medical procedures and specific 

antidotes should be made available to the seafarers. Such specific antidotes and personal 

protective devices should be on board whenever dangerous goods are carried. This 
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information should be integrated with the ship's policies and programmes on occupational 

safety and health described in Regulation 4.3 and related Code provisions. 

6. All ships should carry a complete and up-to-date list of radio stations through which 

medical advice can be obtained; and, if equipped with a system of satellite 

communication, carry an up-to-date and complete list of coast earth stations through 

which medical advice can be obtained. Seafarers with responsibility for medical care or 

medical first aid on board should be instructed in the use of the ship's medical guide and 

the medical section of the most recent edition of the International Code of Signals so as 

to enable them to understand the type of information needed by the advising doctor as 

well as the advice received. 

For more information review the Regulation 4.1 - Medical care on board ship and ashore 

of the Maritime Labour Convention, 2006. 




