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The objective of the guidelines is to provide a basis for designing and construction of commercial craft 

so that a reasonable level of safety and environmental sustainability is achieved.  

The guidelines are developed by VTT Expert Services Ltd., Finland, and is primarily used for the 

assessment of small commercial craft for statutory compliance 
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1 INTRODUCTION AND PRINCIPLES OF APPLICATION 

1.1 Objective 

The objective of these Rules is to assess the safety and environmental sustainability for Commercial 

Craft. 

In this chapter the Rule principles are described, and some Rule concepts defined. 

1.2 Background 

These Rules have been developed using the Nordic Boat Standard for Commercial Craft 1990 (NBS-Y 

1990) as a framework, as well as the International Standards developed within the ISO TC 188 

workgroup. 

For boats in the upper range between hull length 15 m to 24 m Load Line length, the requirements are 

adapted to "ship rules" where practicable. 

1.3 Principles when using ISO-standards 

The ISO-standards referred to are mainly developed for CE-certification of boats according to the 

directive 2013/53/EU (the Recreational Craft Directive). The scope of these standards is for "small craft" 

up to 24 m hull length and as such not restricted to recreational craft only. The principles used in these 

standards are often relevant to commercial craft as well, even though the required level for them in the 

standards in some instances is too low.  

The ISO standards are implemented as follows: 

¶ The Rules text is to a large extent based on ISO-standards. Often the requirement level is, 

however, higher than in the corresponding ISO-standards. At the beginning of each chapter, in 

the section References, the applicable ISO-standards for the chapter are listed. 

o These Rules deal with the most common cases, for special cases reference is made to 

ISO-standards. 

o The Rules text primarily refers for Commercial Craft. In the Rule chapters where 

reference is made to ISO-standards, additionally the applicable parts of the standards 

refer. In view of this the Rule user should also have access to the standards referred to. 

o It is the intention that these Rules will be updated regularly in line with the latest version 

of the referenced ISO-standards. 
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1.4 The Rules vs. International Conventions 

To avoid large differences in safety level at the 24 m length limit (Load Line length), the International 

Conventions that apply to ships are taken into account when considered practical for achieving the 

intended purpose here. 

Of the four design categories that are referred to in these Rules, the most severe, Category A, is 

intended for extended voyages, but shall not be regarded as unrestricted service in the same sense as 

in the International Conventions. Therefore, the requirements for Category A craft are in many cases 

lower than those given in the conventions. 

1.5 Unusual arrangements 

These Rules are, by their very nature, purely technical. The Rule requirements are primarily aimed at 

achieving sufficient structural integrity as well as environmental sustainability. 

At the beginning of each chapter, there is a paragraph named òObjectiveò, where the risks that the Rule 

requirements attempt to cover are described. 

In such cases where the unusual arrangement is not in conformity with the intention of these 

Commercial Craft Rules as applied, or these Rules do not cover the particular arrangement, the case 

shall be described with sufficient accuracy in the inspection report, enabling TraFi to make a decision. 

1.6 Scope of the Rules 

1.6.1 Scope 

The Rules are intended to enable the structural integrity and environmental sustainability of the craft to 

be evaluated. Portable safety- and other equipment is not covered by the Rules. Also communication 

and navigation electronics are outside the scope. 

1.6.2 Length of the craft 

The Rules apply to commercial craft with a hull length, according to the International Standard ISO 

8666, greater than 5.5 m, and a length according to the International Load Line Convention (ILLC), of 

less than 24 m. The Load Line length is taken as the greater of: 

¶ 96% of the length of the hull measured at a height equal to 85% of the depth (depth of hull from 

the top of the keel to the weather deck amidships), or 

¶ the horizontal distance from the forward perpendicular (intersection of stem and 85% height 

waterline) to the rudderpost at the same height. 
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1.6.3 Types of craft 

These Rules shall apply primarily to self-propelled surface craft. The Rules can be applied also to 

surface vessels without propulsion (barges etc.). Further the Rules can be applied according to Chapter 

41 to hovercraft. The Rules do not apply to sailing craft, hydrocopters, nor hydrofoil craft.  

1.6.4 Hull construction materials 

Fiber-reinforced plastics, aluminium and steel construction are covered in these Rules. The use of other 

materials needs to be agreed with TraFi. 

1.6.5 The definitions ñUnder Wayò and ñAt Seaò 

The craft is under way when proceeding using its own propulsion.  

A craft at sea does not necessarily move, but can also be stationary held by an anchor or some other 

means. 

1.7 Conditions of use 

1.7.1 Design Categories 

A boat given Design Category A is considered to be designed to operate in winds up to Beaufort Force 

10 and associated wave heights, and to survive in even worse conditions. Such conditions may be 

encountered on extended voyages, for example across oceans, or inshore when unsheltered from the 

wind and waves for several hundred nautical miles. Winds are assumed to gust to 28 m/s. 

A boat given design category B is considered to be designed for up to 4 m significant wave height and 

winds up to Beaufort Force 8. Such conditions may be encountered on offshore voyages of sufficient 

length or near coasts where shelter may not always be immediately available. Winds are assumed to 

gust to 21 m/s. 

A boat given design category C is considered to be designed for up to 2 m significant wave height and 

winds up to Beaufort Force 6. Such conditions may be encountered on exposed inland waters, in 

estuaries and coastal waters in moderate weather conditions. Winds are assumed to gust to 17 m/s. 

A boat given design category D is considered to be designed for 0.3 m significant wave height where 

some waves may reach 0.5 m, and typical steady winds up to Beaufort Force 4. Such conditions may 

be encountered on sheltered inland waters and in coastal waters in good weather. Winds are assumed 

to gust to 13 m/s. 
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Table 1.1 ð Summary of Design Category definitions 

Design Category A B C D 

 

Wave height up to  

approx. 7 m 

significant 

4 m significant 2 m significant 0.3 m significant 

0.5 m max 

Typical Beaufort wind force  up to 10 up to 8 up to 6 up to 4 

 

The significant wave height is the mean height of the highest one-third of the waves, which 

approximately corresponds to the wave height estimated by an experienced observer. Some waves will 

be close to double this height. 

1.7.2 Temperatures and water salinity 

All the materials used in the craft shall stand storing in the temperature range -40...+60 °C. It shall be 

possible to use the craft and its systems in the temperature range -10...+50 °C. 

All the materials getting into contact with sea water shall stand 5 % salinity. 

1.8 Additional Notations 

All craft shall meet the requirements in Chapters 1-32, provided they are relevant. The assessment can 

be extended to cover particular additional features related to the craftôs special missions. Provided the 

special mission remains within the Rules and the craft meets the requirements, an Additional Notation 

can be given in the Certificate of Approval. The following Additional Notations are included in the Rules: 

1.8.1 Cargo Transport 

The Additional Notation is given to craft with a payload exceeding (2.5·LWL· BWL) ·1.5 kg. Special 

attention to be paid to the handling, distribution and lashing of cargo. The stability is to be sufficient for 

the amount and type of cargo. 

1.8.2 Towing  

The Additional Notation is given to craft engaged in the towing of floating objects or other vessels. 

Special attention to be paid to stability and prevention of water intrusion, as well as safety on deck 

particularly around the towing hook. 

1.8.3 Oil Spill Combat  

The Additional Notation is given to craft intended for collecting oil spill from the sea or shores and/or 

transport of the oil spill to the shore or to other vessels. The craft shall be able to operate in an 
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environment containing explosive gases. Special attention is also paid to hazards involved when 

operating outside fairways, safety on deck and fire suppression. 

1.8.4 Passenger Transport  

The Additional Notation is given to craft transporting more than 12 passengers, which are not part of the 

crew. Special attention to be paid to the passenger spaces arrangement and its fast evacuation, 

location of life saving appliances, and fire suppression.  

Craft with the Additional Notation Passenger Transport can be examined for transfer to Passenger 

Vessel. 

1.8.5 Self-Righting  

The Additional Notation is given to craft having positive stability in the heeling angle range 0...180 

degrees in all relevant loading conditions. The engines and other systems shall be arranged so the craft 

is in working order after returning to the upright condition. 

1.8.6 One Compartment Damage Stability 

The Additional Notation is given to craft having an equilibrium flotation position and stability meeting the 

requirements in Chapter 38 with one compartment damaged. 

1.8.7 Winter navigation 

The Additional Notation is given to craft able to operate in ice and sub-zero conditions. Special attention 

to be paid in addition to the scantlings and also to the hull shape, the rudder, and the propulsion 

arrangements. Additionally, the stability assessment needs to consider icing on decks and 

superstructures. 

1.8.8 Deck Crane 

The Additional Notation is given to craft having a deck crane. Special attention to be given to the crane 

attachment as well as the stability while it is in use. 

1.8.9 Hovercraft  

The Additional Notation is given to hovercraft. The notation is valid while the craft operates in the air-

born mode. In displacement mode the craft shall meet the requirements in Chapters 1-32 with the 

exceptions mentioned in the Rule. 
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1.9 Procedures for assessment 

1.9.1 Craft identification 

For identification purposes each craft shall have a CIN-code, yard number, or other permanent hull 

marking, which can be referred to in the documentation of the craft 

1.9.2 Individual approval 

Normally, compliance with these Rules is individually assessed for each craft. This means that each 

craft has to be surveyed. 

1.9.3 Sisterships 

If the craft to be surveyed is the sistership of a previously approved craft, the report can refer to the 

earlier made survey for those parts of the craft which are identical with the previous one 

1.9.4 Type approval plus production control 

For series-built craft type approval can be granted. If this option is chosen, the documentation and 

production control are to be sufficiently comprehensive to facilitate the manufacturing of identical 

products.  

The documentation shall comprise the survey reports listed under 1.10 Documentation for each 

Chapter, if applicable.  

1.10 Documentation 

The manufacturer or his representative shall provide the required information to the assessing authority. 

The extent of the documentation depends on the type of craft. The following documents are always 

required: 

¶ An application mentioning the craft identification marking, the intended Design Category, and 

possible Additional Notation; 

¶ The craft main particulars and other general information; 

¶ General Arrangement drawing. 

In addition to this it is necessary to submit the required additional information listed at the beginning of 

each Chapter. 

1.11 Reporting 

The result of the assessment is presented in the Survey Report, and confirmed by the Surveyor with his 

signature. The Survey Report shall contain at least the following information: 

1. The name of the Survey Report, containing the name of the craft; 
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2. The client contact information; 

3. The craft identification marking; 

4. Specification for the craft containing the following: 

¶ Design Category; 

¶ Additional Notation; 

¶ Hull information; 

¶ Engine and propulsion gear information; 

¶ Lightweight and deadweight; 

¶ Essential equipment; 

5. A list of drawings, test protocols, calculations and other documents according to the Document      

list at the beginning of each applicable Chapter, as referred to in the Survey Report. The 

mentioned documents shall be identifiable with a numerical code and/or headline and date, and 

they must be filed together with the Report; 

6. The input data for the inspections, tests, and calculations, the methods used as well as the 

results and possible deviations; 

7. A statement containing at least the following information: 

¶ The craft identification marking;  

¶ Design Category; 

¶ Possible Additional Notation; 

¶ Maximum number of persons; 

¶ Maximum load; 

¶ Possible restrictions to the use of the craft; 

¶ Propulsion engine number and power; 

¶ Type of propulsion, statement that the craft meets the Rules, and, if applicable, the 

limitations 

¶ Signatory Authority;  

1.12 Symbols and units commonly used in these Rules 

1.12.1 The weight and dimensions of crew 

In the loading conditions defined for freeboard- and stability calculations, as well as for other Rule 

purposes, the following weights and dimensions are to be used, unless the crew uses special 

equipment (for example diving gear) requiring increased weight and dimensions: 

¶ mass 85 kg 

¶ width of seat 0.5 m   

¶ height above seat 0.9 m  

¶ horizontal dimension from backrest to foot support 0.75 m; and 

¶ vertical position of centre of gravity above seat or deck 0.1 m. 

For craft with the Additional Marking òPassenger Transportò the passenger weight and dimensions differ 

from the above, and are given in Chapter 34. 
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1.12.2 Symbols 

Table 1.2.: List of symbols 

Symbol Unit Meaning Standard 

reference 

LH m Length of hull  ISO 8666 

LWL m Length of waterline in loading condition LC2 ISO 8666 

TMAX m Draught in loading condition LC2  

BH m Beam of hull in loading condition LC2 ISO 8666 

BWL m Beam waterline in loading condition LC2. For multihulls, the sum 

of the waterline beam for each hull. 

ISO 8666 

BC m Chine beam  ISO 8666 

FM m Freeboard amidships in the actual loading condition   ISO 8666  

TC m Draught of canoe body in the actual loading condition ISO 8666 

ȹ t Displacement tonnes in the actual loading condition  

VD m3 Displacement volume in the actual loading condition ISO 12217 

ø degree (o) Angle of heel  ISO 12217 

CL  Crew limit = maximum number of persons on board ISO 12217 

GM m Transverse metacentric height ISO 12217 

GZ m Righting lever  ISO 12217 

LCG m Longitudinal position of the centre of gravity  ISO 12217 

VCG m Vertical position of the centre of gravity  ISO 12217 

LC1 - Loading condition ñLight service conditionò  

LC2 - Loading condition òFully loaded departureò  

LC3 - Loading condition òFully loaded arrivalò  

OFFSET - Load offset from centreline   

mLC kg Light ship mass ISO 12217 

mMO kg Displacement mass in Light service condition (LC1) ISO 12217 
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mLDC kg Displacement mass in Fully loaded departure condition(LC2) ISO 12217 

mLA kg Displacement mass in Fully loaded arrival condition (LC3)  

mL kg Mass of the maximum load ISO 12217 

RM Nm Righting moment ISO 12217 

GM m Transverse metacentric height including free surface corr.  

GZ m Righting lever including free surface correction  

V kn  

m/s 

Speed at displacement mLDC ISO 12215 

VMAX kn 

m/s 

Maximum speed  

ALV m2 Wind load area in the actual loading condition ISO 12217 
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2 CRAFT CONCEPTS 

2.1 Objective 

The objective in this chapter is to define different types of craft concepts with regard to decking and 

weathertight protection as well as prevention of downflooding. Craft concepts are used within the Rules 

to assist in applying the requirements in a fair way. 

2.2 References 

¶ In this Chapter reference is made to the following documents: 

¶ ISO 12217-1:2015 Small craft - Stability and buoyancy assessment and categorization 

¶ ISO 6185-3:2014 Boats with a hull length less than 8 m with a motor rating of 15 kW and 

greater 

¶ ISO 6185-4:2011+Corr.2014 Boats with a hull length less than 8 m with a motor rating of 15 kW 

and    greater 

¶ ISO 11812:2001 Small craft - Watertight cockpits and quick-draining cockpits 

¶ ISO 12216:2002 Small craft - Windows, portlights and hatches, deadlights and doors - Strength 

and water tightness 

2.3 Selection of craft concepts 

The Rule requirements are in many cases defined considering the general arrangement of the craft. 

The decking arrangement, its weather tightness and water drainage is frequently referred to. The Rules 

assume that the craft will fit into one of the concepts 2.3.1-2.3.4 below. The selection uses the 

principles presented in the international standards ISO 12217 and ISO 6185. 

2.3.1 Fully enclosed craft 

For fully enclosed craft the horizontal projection comprises the following components in any 

combination: 

¶ watertight deck and superstructure;  

¶ quick-draining recesses complying with Chapter 5, their influence on the stability meeting the   

requirements in Chapter 4;  

¶ watertight recesses complying with Chapter 5 with a combined volume V not greater than: 

¶     [m3]    (2.1) 

¶ closing appliances complying with Chapter 3. 

The surface comprising the sum of the parts listed above is defined as the Weather Deck. The strength 

of the parts comprising the weather deck shall meet the requirements in Chapter 10 (FRP), 14 

(aluminium) or 18 (steel),  
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Figure 2.1.: Fully Enclosed craft. 

Features of a Fully Enclosed craft: 

¶ Deck arrangement ensures green water coming on board can drain quickly overboard; 

¶ The water draining from the recesses does not endanger the stability; 

¶ Quickly draining recesses; 

¶ Strong and tight decks and superstructures: 

¶ Strong and tight windows and hatches; 

¶ Sufficient buoyancy reserve; 

¶ Adequate bow height; 

¶ Weather tight doors with sills 

2.3.2 Partially protected craft 

A craft in which at least one-third of the horizontal projection consists of weather tight decking, 

superstructure, or other rigid covers that are designed to shed water overboard immediately. Included 

into this area to be all surfaces within LH/3 from the bow, and also the area 100 mm inboard from the 

periphery of the boat. The remaining part may be open. 

Doors, windows, and hatches need to comply with the requirements in Chapter 3 only if they are 

located within the mentioned LH /3 decking.  

The strength of the decking or covering shall meet the requirements in Chapter 10, 14 or 18, depending 

on the structural material used. Quick draining recesses shall meet the requirements in Chapter 5, their 

closing appliances the requirements in Chapter 3.  

In addition, the loaded displacement mass of partially protected craft shall not exceed 

)1.5 [kg]   (2.2) 
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Figure 2.2.: Partially protected craft 

The hull sides up to the lowest downflooding point are considered as reserve buoyancy. For a partially 

protected craft the highest Design Category is C (coastal), assuming that dangerous amounts of big 

waves are not coming on board. It is assumed, that spray water is emptied from the open space by 

drain pumps. 

2.3.3 Craft with buoyancy chambers for remaining afloat 

Within this concept a large part of the total volume consists of closed, fully watertight buoyancy 

chambers. These chambers must meet the requirements for floats, and the craft shall with the aid of the 

chambers remain afloat when filled with water according to Chapter 4. 

In the craft concept it is assumed that in fully loaded condition all spaces except the closed buoyancy 

chambers are filled with green water coming onboard, and still sufficient reserve buoyancy must 

remain. 

Generally commercially used craft with buoyancy chambers are hard-bottomed RIBs (Rigid Inflatable 

Boats). For them at least half of the necessary volume consists of fiber reinforced polymer skin tubes or 

pontoons, keeping their shape due to internal pressure. The rigid bottom is of FRP, aluminium, or a 

similar structural material. The pontoon material shall meet the requirements in the standard ISO 

15372, the buoyancy arrangements to meet ISO 6185, and the bottom construction the requirements 

for the chosen material in Chapters 10, 14, or 18. 

Craft with buoyancy chambers may also have rigid air filled, or foam filled floats. 
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Figure 2.3.: Craft with buoyancy chambers 

2.3.4 Open craft without buoyancy chambers 

Craft which do not meet the requirements for fully or partially enclosed craft, and do not have buoyancy 

chambers, are considered open craft. The assumption is that for these the reserve buoyancy comprises 

the watertight topsides, which must be continous up to the required freeboard height. If there is a deck 

and/or recesses, which are mainly above the waterline in the Minimum Operation Condition, and these 

may collect water and thereby reduce stability, the assessment is to proceed as follows: 

¶ Freeboard- and stability requirements must be met assuming that the spaces above the 

waterline contain an amount of water corresponding to 25% of their volume; or 

¶ The deck to be modified so the water collecting above the waterline is led swiftly to craft spaces 

below the waterline, and pumped overboard with a bilge pump. 

For open craft there is a limit for the loaded displacement 

)1.5 [kg]   (2.3) 
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3 PREVENTION OF DOWNFLOODING 

3.1 Objective 

The objective in this chapter is to ensure a sufficient safety level against downflooding caused by 

improperly located and/or conceived openings or through-hull fittings 

3.2 References 

In this chapter reference is made to the following documents: 

¶ ISO 12216:2002 Small craft - Windows, portlights, hatches, deadlights and doors ï Strength 

and water tightness 

¶ ISO 12217:2015 Small craft ï Stability and buoyancy assessment and categorisation 

¶ ISO 11812:2001 Small craft ï Watertight cockpits and quick-draining cockpits 

¶ ISO 9093-1:1994 Small craft ï Seacocks and through-hull fittings ï Part 1: Metallic 

¶ ISO 9093-2:2002 Small craft ïSeacocks and trough-hull fittings -- Part 2: Non-metallic 

¶ International Load Line Convention 1966 with amendments 

3.3 Documentation 

For verifying that the requirements presented in this chapter are met, the following documentation is 

required: 

¶ Location of openings (for instance on general arrangement drawing); 

¶ Drawings of purpose-built closing appliances; 

¶ Manufacturer and type designation of prefabricated closing appliances; 

¶ Layout of seacocks and through-hull fittings; and 

¶ Testing protocol of watertight integrity for closing appliances 

3.4 Openings and closing appliances, general 

3.4.1 Application 

When applying the rules in this chapter it ahould be noted that the various types of deck arrangement 

(see Chapter 2) have different requirements for the water- and weather tight integrity. Only openings 

penetrating a surface requiring water- and weather tight integrity are subject to the requirements.   

Note! The location of an opening may also be limited by freeboard and downflooding angle (see 

Chapter 4) . Further there may be special requirements for openings related to the Additional Notations 

of the craft, (see Chapters 33-42). 
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3.4.2 Exemptions 

The requirements in this chapter may be disregarded for single openings on the following conditions: 

¶ Stability- and freeboard requirements are met also when the space behind the opening is filled 

with water, and flooding into other compartments cannot occur. 

¶ The craft important functions (see Chapter 24) are not affected although the space in question 

is filled with water. 

3.5 Requirements for openings, and closing appliances 

3.5.1 Properties affecting the requirements 

The requirements for openings and their closing appliances are based on the following: 

¶ Design Category; 

¶ Type;  

¶ Location; 

¶ Closing status; 

¶ Size; 

The types of closing appliances are explained under 3.6. Definitions common to all types of appliances 

can be found under 3.9. A summary of the requirements for types of closing appliances are given in 

Tables 3.1-3.6 and detailed explanations for each type of closing appliance in the text under 3.10-3.17.  

3.6 Definitions for types of openings, and closing appliances 

The opening may be fitted with a closing appliance, which is a common term for devices protecting an 

opening, such as windows, doors, hatches, hull ports and thru-hull fittings. 

3.6.1 Doorways 

Doorways are approximately vertical openings equipped with closing appliances, enabling a nearly 

upright person to pass through. 

3.6.2 Hatchways 

Hatchways are openings with closing appliances, allowing access to the space behind them. A vertical 

hatchway allowing a nearly upright person to pass through, is a doorway. 

3.6.3 Windows and portlights 

Windows are glassed closing appliances, whose purpose is to pass light into the space where they are 

installed. Portlight is a small window with an area of maximum 0.16 m2. Windows and portlights may be 
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openable under particular conditions. An opening window may, depending on its purpose, also be a 

hatchway. 

3.6.4 Hull ports 

Hull ports are openings with closing appliances in the topside of open or partially protected craft. 

3.6.5 Air pipes 

Air pipes are small ventilation openings with maximum 50 cm2 cross section. Further they are equipped 

with a gooseneck or non-return valve, because of this they are considered weather tight when 

evaluating the stability. Examples of these are fuel tank and battery space vent pipes. 

3.6.6 Through-hull fittings 

Through-hull fittings are openings in the hull, connected to the craftôs on-board systems. They may 

include a closing appliance (seacock). 

3.6.7 Openings without closing appliances 

Openings without closing appliances are openings that cannot be closed weather- or watertight without 

affecting the normal use of the craft. For example, the engine air intakes are such openings. 

3.6.8 Local deck height HD 

The vertical height in meters to the waterline in the fully loaded condition from the deck or similar 

surface, from which the edge height or sill is measured at the opening. 

3.7 Application areas for openings 

The following application areas are defined, see Figure 3.1: 

¶ Application area 1 covers the topsides below the weather deck for fully enclosed craft, and to a 

height corresponding to the freeboard requirements for open and partially protected craft. For 

multihulls also the underside of the bridge (ñwet deckò) is included. 

¶ Application area 2 covers the weather deck including superstructures up to the second deck 

(height h2) excluding nearly forward facing surfaces, which belong to Application area 3. 

¶ Application area 3 covers the nearly forward facing vertical superstructure surfaces. 

¶ Application area 4 covers the superstructure surfaces above the second deck excluding the 

nearly forward facing surfaces, which belong to Application area 3. 
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Figure 3.1: Location areas of openings 

3.8 Openingôs closing status in operation 

The openings are divided into subsections based on their status when the craft is in operation: 

¶ Always open at sea means that the opening in question must necessarily be open whenever the 

craft is in operation. Such openings are for example the engine air intakes. 

¶ Temporarily open means that the opening in question may be open for short spells during 

operation, but they can quickly be closed weather- and watertight. Such openings are for 

example wheelhouse doors.  

¶ Always closed at sea means that the opening in question is kept permanently closed weather- 

and watertight whenever the craft is in operation. Behind such openings are weather deck 

spaces not requiring access when the craft is in operation. 

3.9 Definitions and requirements common for all closing appliances 

3.9.1 Coaming- and sill heights 

Openings shall be conceived for minimizing the possibility of water entering. 

Openings always open at sea are not allowed in Application area 1 and below LH/15 in Design 

Categories A and B. 

For fully enclosed craft the openings in the weather deck (see definition in Chapter 2) which are 

temporarily open at sea must have sills or coamings. Examples of such openings are: 

¶ doorways leading to the craft interior 

¶ hatchway/doorway leading to the engine space in Design Category A craft 
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The height of the coaming or sill for an opening is the least vertical height of its lower edge above the 

surface below it (deck, superstructure roof, etc.). 

In Table 3.1. the coaming- and sill heights are given at the heights h1 and h2. The height h1 is 

calculated according to formula (3.1) and h2 according to formula (3.3): 

   [m]  (3.1) 

Where kDC is: 

¶ 1.0  for Design Category A 

¶ 0.8  for Design Category B 

¶ 0.75  for Design Category C 

¶ 0.5  for Design Category D 

kL is determined with formula (3.2) as a function of the longitudinal position (from aft end) X/LH 

kL = 0.6·X/LH+0.6  min. 1.0  (3.2) 

h2 = h1+d    (3.3) 

d = kDC (0.1·LH ï 0.6)  min. 0.9·kDC [m] (3.4)  

If the local deck height is larger than h1 but smaller than h2, the sill- or coaming height is interpolated 

between them using Formula (3.5) 

   [m] (3.5) 

Where 

h1 see formula (3.1) 

hD local deck height fully loaded, [m] see Figure 3.2 

hS1 sill height requirement at the level h1, [m], see Table 3.1 

hS2 sill height requirement at the level h2, [m], see Table 3.1 

d see Formula (3.4) 
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Figure 3.2: The measurements for defining coaming- and sill heights 

If the deck height hD at the opening is smaller than the basic height h1, the coaming- or sill height shall 

be increased so the lowest edge of the opening is at least h1+hS1 above the deepest (loaded) 

waterline. 

If the deck height at the opening is larger than h2, the coaming- or sill height hs2 shall be used. 

The coaming- or sill height must not be reduced in the forward third of the craft length. 

Coaming height is not required provided: 

¶ The opening height above the waterline is in all load cases at least d+h1 

¶ The size of the hatchway is max. 0.4 m2 in Design Category B 

This exemption is, however, not valid for doorways to the interior, they must always have a coaming 

height according to Table 3.1. 

In Design Category A temporarily open openings must always have coamings. 

3.9.2 The length of the shorter side of the opening 

This dimension is usually obvious, but in doubtful cases reference is made to the standard ISO 12216. 

3.9.3 Degree of Water tightness  

The Rules specify two degrees of water tightness: 

¶ Watertight closing appliances (Tightness Level 1) stand continuous hydrostatic pressure without 

leaking; and 

¶ Weather tight closing appliances (Tightness Level 2) stand temporary immersion without 

leaking. 
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The degree of water tightness is defined according to the standard ISO 12216 

3.9.4 Latches and hinges for locking 

Latches and hinges for closing appliances shall be arranged so the required degree of water tightness 

is achieved irrespectively of from which side the appliance is closed. Latches and hinges shall stand the 

forces from the pressure in the respective Application area without exceeding the material yield limit. 

3.9.5 Hinged closing appliances 

Closing appliances which are temporarily openable at sea shall be designed so they stay attached to 

the surrounding structure when open. In Application area 1 the openable appliances shall be hinged 

and open inwards. The hinges to be sufficiently strong. In doubtful cases the hinges shall be evaluated 

according to the standard ISO 12216. 

3.9.6 Sliding hatches  

In other areas than Application area 1 closing appliances may be sliding hatches or -doors, provided all 

relevant requirements in Table 3.1 are met. The depth of the groove to be sufficient for preventing the 

closing appliance from tearing out, considering the appropriate loads as well as the stiffness of the 

appliance and its surrounding structure. The groove generally to be at least 12 mm deep. When the 

latching of the closing appliance is evaluated, a supported groove edge may be considered a sufficient 

latch. The closing appliance needs to have stops at each end position, preventing it from sliding off. 

3.9.7 CE-marked closing appliances 

All closing appliances, including those made by the manufacturer of the craft or subcontracted by him, 

shall meet standard ISO 12216 and additionally these Rules where they exceed the requirements in the 

standard. Prefabricated commercially available closing appliances may be used without restrictions in 

the locations given in Tables 3.1-3.6 provided they are CE-marked, and according to ISO 12216 

suitable for the Design Category and Application area in question. 

3.9.8 Particular requirements for closing appliances in Application area 1 

The following particular requirements refer for closing appliances in Application area 1: 

¶ the bottom edge of the closing appliance must be at least at the minimum height above the 

waterline given in Table 3.2 in the fully loaded departure condition; 

¶ the shorter side of the opening must not exceed 300 mm.; 

¶ an opening appliance must open inwards; 

¶ no part of the closing appliance must protrude outside a vertical line taken through the widest 

point of the craft, such as the hull, deck, or fixed rubbing strake;  
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3.9.9 Protection of gaskets 

In such applications where Table 3.1 prescribes ñprotection of gasketsò, the gaskets made of rubber or 

other soft materials must be protected against wear for example according to Figure 3.3. 

Figure 3.3: Protection of gaskets 

3.9.10 Closing appliances on cargo decks  

Closing appliances located on cargo decks must not have glazing. Protruding parts like latches must be 

very strong, or protected to stand the loads occurring in cargo handling. 

3.10 Requirements for openings always open during operation. 

A summary of requirements for openings always open during operation is given in Table 3.1.  

3.10.1 Allowed locations for openings always open during operation 

The number of openings that are always open during operation to be as small as possible. In craft to 

Design Category A and B such openings are not allowed in Application area 1 nor below the level 

LH/15. Openings necessary for the proper function of the craft must not be located in the forward one 

third of Design Category A craft. These requirements do not apply to air pipes meeting the 

specifications in item 3.15.  

3.10.2 Preventing water from entering 

The openings always open during operation must be conceived so the ingress of water is prevented as 

far as possible. This requirement is considered met if the intake is equipped with a baffle according to 

Figure 3.4, or a corresponding arrangement. 

The ventilation openings shall primarily be facing aft, or to the sides. 

In Design Category A and B the mentioned openings shall have a collar with a height over the 

surrounding deck according to Table 3.1, and be at least LH/15 above the fully loaded waterline. 

Gasket to be below dashed line 
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In Design Category C and D craft the engine air intakes may be in Application area 1 provided they 

have arrangements preventing the ingress of water, and the stability and freeboard requirements are 

met. 

 

 

 

 

 

 

 

Figure 3.4 Air intake with baffle 

3.11 Requirements for doors 

3.11.1 Door sills 

Half of the required sill height specified in Table 3.1 may be in a semi-fixed sill. The semi-fixed part shall 

be attached to the fixed sill part, or be continuously ready for use close to the door. 

3.11.2 Direction of opening for doors 

Doors in the superstructure sides to have the hinges forward. Hinged doors to open outwards. 

3.11.3 Latches and hinges 

Irrespective of the maximum distance between latches specified in Table 3.1, Design Category A and B 

craft doors shall have at least two latches in addition to the hinges. Doors to be openable from both 

sides. 

3.12 Requirements for hatches 

3.12.1 Special requirements for hatches 

Hatches that can be open at sea shall have the possibility to be secured in the open position. 

Glazed hatches are not allowed in engine spaces, instead lighting to be arranged according to the 

guidelines in Chapter 21. 

Hatches below the waterline are allowed only provided all relevant freeboard-, stability, and damage 

stability requirements are met, assuming that the space behind the hatch is water filled without any 

possibility of leakage into other compartments. Such hatches shall have the same strength as the 

Air 

Water 
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surrounding hull structure. The strength of the space in question shall be sufficient to stand the local 

sea pressures. 

3.13 Requirements for windows  

A summary of the requirements is given in Tables 3.3-3.6 

3.13.1 Special requirements for windows 

The following special requirements are given: 

¶ the windows around the control position must not be tinted (see Chapter 29) 

¶ windows are not allowed in engine spaces, instead lighting to be arranged according to the 

guidelines in Chapter 21. 

¶ the thickness of the windows to be at least according to Tables 3.3-3.6 for tempered glass, and 

for other materials the window thickness to be determined according to the standard ISO 

12216, using, however, the following dimensioning pressures: 

o Application area 1, all planning classes, 70 kPa; 

o Application area 2, planning classes A and B, 12 kPa; 

o Application area 2, planning classes C and D, 9 kPa; 

o Application area 3, planning classes A and B, 28 kPa; 

o Application area 3, planning classes C and D, 12 kPa; 

o Application area 4, planning classes A and B, 12 kPa; 

o Application area 4, planning classes C and D, 9 kPa. 

¶ for laminated glass with the number of layers n and the thickness of individual layers tn the 

compliance is determined using Formula (3.6) and (3.7). treq is the thickness requirement for a 

solid window according to Table 3.3-3.6. 

 [mm]; n = 2   (3.6) 

 [mm]; n > 2   (3.7) 

3.14 Requirements for hull ports 

Hull ports are openings leading into the hull, fitted with closing appliances, including hatches in the 

bulwark on fully enclosed craft, where the bulwark makes up the forecastle, see 4.10. 

3.15 Freeboard to the lower edge of hull ports 

The minimum freeboard to the lower edge of hull ports shall be 200 mm. 

3.16 Strength 

The strength of hull ports to be at least the same as the surrounding structure. If the sea pressure can 

load the hinges or latches, they shall be designed to stand these loads. 
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3.16.1 Water tightness 

Hull ports to be watertight to Tightness Level 2. The gaskets to be protected according to Figure 3.3. 

3.16.2 Hinges and latching mechanisms 

The hinges to be able to carry the sea pressure loads on the hull port. 

The latching mechanism shall force the hull port against its gasket so the required tightness is 

achieved. 

There must be two alternative latching mechanisms, one of them to be independent of hydraulic 

pressure and/or electrical power. 

3.17 Requirements for air pipes 

The height above the surrounding deck for air pipes leading into the weather tight hull shall be at least 

80% of the height required for openings always open at sea in the same position (see Table 3.1), or at 

least 250 mm. The cross section must not exceed 50 cm2, and arrangements for preventing the ingress 

of water are required. 

3.18 Through-hulls connected to on-board systems 

3.18.1 General 

Through-hulls located lower than 100 mm above the fully loaded waterline shall always have sea cocks 

where they penetrate the hull. 

For through-hull locations between 100é350 mm above the fully loaded waterline seacocks are 

required if the entire system connected to the through-hull is below the 350 mm level, and the system 

has an open end inside the craft. If this system inside end is closed, a sea cock is not required. A non-

return valve is considered equivalent to a closed end. A seacock is not required either if the system is 

partly above the 350 mm level (gooseneck), equipped with a siphon break, and can stand 15 degrees 

of heel without leaking. 

For through-hulls located more than 350 mm above the fully loaded waterline, neither seacocks nor 

non-return valves are required, provided the through-hulls do not leak at 15 degrees heel in the fully 

loaded condition. 

The requirements for through-hulls connected to on-board systems are visualized in Figure 3.5. 
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Figure 3.5 Requirements for through-hulls connected to on-board systems 

3.18.2 Through-hull fittings and seacocks 

The through-hull fittings and seacocks shall meet the requirements for such components in the 

standards ISO 9093-1 and -2 or equal. 

For FRP hulls the through-hulls to be of bronze, brass (minimum 80% copper) or stainless steel (AISI 

316). These are allowed in all applications. Through-hulls of non-metallic materials meeting the 

standard ISO 9093-2, are allowed outside the engine spaces in craft of less than 15 m length. 

For aluminium or steel hulls through-hulls or seacocks of copper alloys are not permitted. 

3.18.3 Accessibility 

All seacocks shall be easily accessible. The accessibility requirements are given in Chapter 31. 



60 

  Return to the cover page 
 
 

3.18.4 Requirements for on-board systems connected to through-hulls 

The hoses connected to through-hulls shall be fabric-reinforced and able to stand the pressures 

occurring in the connected systems. For discharging system hoses there are additional requirements in 

Chapter 6. 

3.18.5 Galvanic corrosion 

The combination of materials to be chosen so that galvanic corrosion is avoided. 

3.18.6 Hose connections 

For the hoses connections in through-hull systems double hose clamps of stainless steel (AISI 316) to 

be used if the stud diameter exceeds 25 mm. As an alternative to double clamps a single heavy duty 

super-clamp with two bolts, and over 15 mm width may be used. 

3.19 Penetrations in outboard engine wells  

3.19.1 Cable and hose penetrations 

The cable and hose penetrations in outboard engine splash wells shall meet the requirements in the 

standard ISO 12217-1 for tightness and installation height. 

The penetrations must always be entirely above the transom overflow edge. 

3.19.2 Ventilation openings 

Ventilation openings located in the outboard engine well and leading into the hull shall have their lower 

edge at a height specified in Chapter 4 for freeboard to a downflooding opening. 

Table 3.1: Summary of requirements for openings and closing appliances located on the weatherdeck 

(hatches, doors, and always open ventilation and other openings). 

Openingôs Closing Status Always open Occasionally open at 

sea 

Closed at sea 

Design Category A B C D A B C D A B C D 

Freeboard and downflooding 

angle requirements in Chapter 

4 

YES NO 

Location LH/3 from bow NO NO           

Application area  1 (topside) NO NO           
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Openingôs Closing Status Always open Occasionally open at 

sea 

Closed at sea 

Coaming height at level 

hS1,[m],  

             LH=24 m 1)  2) 

0.90 0.68 0.38 0.10 0.60 0.45 0.25 0.10     

Coaming height at level hS1, 

[m], 

             LH¢15 m 1)  2) 

0.68 0.45 0.38 0.10 0.45 0.38 0.25 0.10     

Coaming height at level hS2, 

[m],3)   

 

0.57 0.45 0.38 0.10 0.25 0.15 0.07

5 

0.05     

Min. downflooding angle when 

appliance is open, degrees. 

See Chapter 4 Table 

4.1 

25 20 15 10     

Max.allowed appliance size 

[m2] 

without coamings 

    0.4 0.4       

Tightness degree 2 2 2 2 2 2 2 2 2 2 2 2 

Prevention of water ingress x x x x         

Locking device distance C-C, 

max 

    800 mm for doors, 600 mm for hatches 

Gaskets protected  (see Figure 

3.3) 

    x x x x x x x x 

CE-marked appliances allowed 

without further requirements 

    Yes, except for cargo decks. 

Not for craft with Add.NotationòIce Reinforcementò 

1) The specified coaming height refers for deck height h1, if the local deck height is greater this reduces 

the requirement, see item 3.9.1 

2) The height values between 15 and 24 m are found by linear interpolation 

3) Hatches without coamings may be allowed on the weather deck provided the following conditions are 

met: 
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¶ The hatch is at least at the height d + h1 (see item 3.9 in the text) 

¶ The hatch area is maximum 0.4 m2 in Design Category B 

¶ In Design Category A temporarily open hatches without coamings are not allowed 

¶ Neither does this exception apply to doors leading into the craft interior, they must always have 

coaming heights according to Table 3.1. 

Table 3.2: Summary of requirements for closing appliances in Application area 1 (hull topside)  

Appliance status when craft is underway                                   Closed 

Design Category A B C D 

Material limitations  
If glass is used, must be òhigh impact resistanceò 

quality according to  ISO 12216 

Closing appliance recessed or protected in 

some other way  
x x x x 

Largest minimum dimension, [mm ] 300 300 300 300 

Lower edge above waterline, min. [mm] 500 400 300 200 

Lowest downflooding angle when appliance 

is open, [degrees]  
25 20 15 10 

Tightness degree  2 2 2 2 

Gaskets protected  (see Figure 3.3) x x x x 

Storm shutters required x x x  

CE-marked closing appliances  allowed 

without further requirements  
See òMaterial limitationsò higher up in this table! 
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Table 3.3 Required thicknesses for tempered glass windows, P=70 kPa, in Application area 1 (hull 

topside), all Design 

Categories

 

Table 3.4: Required thicknesses for tempered glass windows, P=28 kPa, in Application area 3 (front 

bulkhead and other forward facing areas), Design Categories A and B 
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Table 3.5: Required thickness for tempered glass windows P=12 kPa 

Application area 2 (weather deck) Design Categories A and B 

Application area 4 (above second deck level) Design Categories A and B 

Application area 3 (front bulkhead and other forward facing areas) Design Categories C and D 
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Table 3.6: Required thickness for tempered glass windows P=9 kPa 

Application area 2 and 4, Design Categories C and D 
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4 FREEBOARD AND INTACT STABILITY 

4.1 Objective 

The objective in this chapter is to ensure that: 

¶ The craft has sufficient reserve buoyancy in reference to the craft concept, the Design 

Category, and to the fully loaded displacement in order to stand a limited leak or overload 

without sinking or capsizing; 

¶ The deck arrangement for craft encountering breaking seas is planned so water swiftly drains 

back to the sea, and for all craft the openings leading into the craft interior are located and 

protected so water ingress is prevented; and 

¶ The craft stability is such that the heeling angles caused by the expeced heeling moments do 

not prevent the safe use of the craft, and the reserve against capsize or filling with water is 

sufficiently large in the Design Category worst conditions, also considering the possible special 

missions for the craft. 

Note! In Chapters 33-41 additional requirements are given for craft special missions.  

4.2 References 

In this chapter reference is made to the following documents: 

¶ ISO 12217-1:2015 Small craft ï Stabillity and buoyancy assessment and categorization 

¶ ISO 11812:2001 Small craft ï Watertight cockpits and quick-draining cockpits 

¶ ISO 12216:2002 Small craft - Windows, portlights, hatches, deadlights and doors ï Strength 

and watertightness 

¶ ISO 6185-3:2014 Inflatable boats Part 3 

¶ ISO 6185-4:2011 Inflatable boats Part 4 

¶ ISO 15372:2000 Ships and marine technology ï Inflatable rescue boats ï Coated fabrics for 

inflatable chambers 

¶ IMO MSC 81(70) 

4.3 Documentation 

For verifying that the requirements presented in this chapter are met, the following documentation is 

required: 

¶ Geometry of hull (normally a Lines drawing); 

¶ Geometry of weather tight decks and superstructures (fully and partially decked craft); 

¶ Geometry and location of tanks; 

¶ Load components included in the fully loaded condition, and their location; 

¶ Material certificates and test reports for buoyancy foam and pontoon materials; 
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¶ Test protocols for pontoons and other air buoyancy chambers; 

¶ Verification of lightweight and center of gravity (usually inclining test report); 

¶ Stability calculations, or stability test report where the attained numbers are presented in 

reference to the relevant criteria; 

¶ Stability instruction for the master, where information is given about the maximum allowed load, 

and possible limitations in this connection; 

4.4 Assessment alternatives and requirements 

4.4.1 General 

The craft is to be assessed using one of the options given in Tables 4.1, 4.2, and 4.3, depending on the 

craft Design Category, and Craft Concept (see Ch. 2). The principles in the options correspond to those 

presented in standard ISO 12217. Note that all options in ISO 12217 are not implemented. The 

requirements in Tables 4.1, 4.2, and 4.3 shall be met in all relevant loading conditions. More detailed 

explanations can be found in the text sections referred to in the tables. 
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Table 4.1 The requirements for the alternative Fully enclosed craft 

Assessment option  Nr.  1A 1B 2C 2D 

Craft concept Fully enclosed 

Design Category  A 1) B C D 

Recesses   

(see. 4.8) LC3 1)  

Type of recess Quick draining 

Consider Free surface 

effects on stability  
x x x 

 

Freeboard to deck edge 3) 

Monohulls only 

 (see  4.9) LC2 1) 

Minimum freeboard to deck 

edge, FMIN, fraction of FBASE  

 

  

1.0 Ā FBASE 0.9 Ā FBASE 0.75 Ā FBASE 0.5 Ā FBASE 

Reserve buoyancy 3)  

For all multihulls,  

alternative for monohulls  

(see 4.9) LC2 1) 

Volume of weathertight 

spaces above waterline to 

the downflooding opening 

lower edge, as percent of 

fully loaded displacement  

100 70 30 20 

Bow buoyancy  (see 4.10)  

LC1, LC2, LC3 1)  
Freeboard at bow, FBOW [m] 0.5+0.02ĀLH 0.3+0.02ĀLH 0.2+0.02ĀLH 0.05+0.02ĀLH 

Height of down-flooding 

opening 

(see  4.11) LC2 1)  

hD [m]  LH/17 LH/17 LH/17 LH/20 

Minimum  [m]  0.50 0.40 0.35 0.30 

Maximum [m]  1.41 1.41 0.75 0.40 

Downflooding 

 angle [o]  

(see 4.12)  

LC1, LC2, LC3 1)  

 Openings always open at 

sea 

ØO = heeling angle with  

offset load 

ØO+25 

min. 30o 

ØO+15 

min. 25o 

   

Openings temporarily open 

at sea. See also Table 3.1!  
25 20 15 10 

Stability with offset load Maximum heeling angle[o]   



69 

  Return to the cover page 
 
 

(see 4.12) OFFSET 1) 3) 

  
Residuary freeboard [m] 

  
0.014ĀLH 0.01 

Maximum righting moment  

(see 4.13)  

LC1, LC2, LC3 1)  

RMmax [kNm]  

ØGZmax Ó 30Á  
25 7 

  

RMmax [kNm]  

ØGZmax < 30° 
750/ØGZmax 210/ØGZmax 

  

GZ-curve properties  

(see 4.14)  

LC1, LC2, LC3  

GZ30 [m], ØGZmax Ó 30Á  Ó0.20 Ó0.20 

GZMAX [m], ØGZmax < 30° Ó6/ØGZmax Ó6/ØGZmax 

Stability range  Øv  3) Ó 90Á Ó 60Á   

Rolling in wind and waves 

from the side 

LC1, LC2, LC3 1)  

(see 4.15)   

Nominal  

wind speed vw [m/s]  
28 21 

   

Area A2 Ó A1,  

when ØR = 

25+20/Ҽ 20+20/Ҽ 
  

Wind induced heel  

(see 4.16)  

LC1, LC2, LC3 1)  

If ALV > 0.5ĀLHĀBH  and vw 

[m/s] 

  
17 13 

Wind induced heel Øw  

ØD=downflooding angle [o] 

  <0.7ĀØO(R) 

<0.7ĀØD 

Habitable multihulls 

(see 4.18) LC1 1)  

If òsusceptible to capsizingò:  

- To stay afloat inverted  

- Emergency exit inverted  

  

YES 

 

1) Only for hull length 6 m or over 

3) Not applied to craft meeting the requirements in Chapter 38 (one compartment subdivision) 

3) Ice accretion need not be considered for additional notation ñIce reinforcementò. 
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Table 4.2: Requirements and test procedures according to the assessment alternative for rigid bottom 

inflatables (RIB) and other craft with buoyancy chambers. 

Assessment alternative Nr.  3B 3C 3D 

Craft concept Rigid bottom inflatable (RIB) or other craft with 

buoyancy chambers 

Design Category  B 1) C D 

Recesses 

(see 4.8) LC3 1) 
Recess type Water tight or quick draining 

Downflooding 

opening height  

(see 4.11) LC1, LC2 1) 

hD [m] LH/17 LH/17 LH/20 

Minimum  [m]  0.40 0.35 0.30 

Maximum [m] 1.41 0.75 0.40 

Downflooding angle[o]  

(see 4.12)   

LC1, LC2 LC3 1) 

ØO=heeling angle 

with offset load ØO+15 

at least 25o 

  

Stability with offset 

load 

(see 4.12) OFFSET 1) 3) 

Maximum heel [o] 

 

Residuary freeboard 

[m] 

 
0.014ĀLH 0.01 

Maximum righting 

moment  

(see 4.13)  

LC1, LC2, LC3 1) 

RMmax [kNm]  

Ø GZmax Ó 30Á 
7 

  

RMmax [kNm] 

ØGZmax < 30°  
210/ ØGZmax 

  

GZ-curve properties  

(see 4.14)  

LC1, LC2, LC3 1) 

GZ30 [m]  

ØGZmax Ó 30Á 
Ó0.20 Ó0.20 Ó0.20 

GZMAX [m] 

ØGZmax < 30°  
Ó6/ØGZmax Ó6/ØGZmax Ó6/ØGZmax 

Stability range Øv Ó 60Á   

Weather criterion Nominal wind 21   
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(see 4.15)  

LC1, LC2, LC3 1) 

speed vw [m/s] 

Area A2 Ó A1, 

kun ØR =20+20/Ҽ 

   

Wind induced heel 

(see 4.16)  

LC1, LC2, LC3 1) 

  

If ALV > 0.5ĀLHĀBH and 

vw [m/s] 

 
17 13 

Wind induced heel 

Øw 

ØD=downflooding 

angle [o]  

  

<0.7ĀÏO(R) 

<0.7ĀÏD 

Flotation  

(see 4.17) LC2 1) 

Flotation and stability 

when waterfilled  

Shall float nearly horizontal fully loaded. To stand a 

load of 6ĀCL on the side rail. For CL see 1.12.2 

Flotation elements  

(see 4.17) 3) 

Arrangement 

The floatation elementsô combined volume 

(=pontoons+air chambers+foam floatation+solid 

structure) minimum 1,33 * mLDC [l]  

2) For RIB:s the pontoon volume shall be at least 

0.665*mLDC [l]. The pontoon volume to be divided into 

at least 5 parts. Each part to be ±20 % of the average 

If no RIB, no requirements for pontoon volume. 

The number of air chambers depend on their share of 

the necessary total float volume and the Design 

Category according to item 4.17.3 

Material 
The pontoon material shall meet ISO 15372:2000 

Foam floatation according to ISO 6185 

Testing 

Air chamber test pressure 5 kPa 

Pressure and leak testing of pontoons according to 

ISO 6185 

1) Only for hull length 6 m and over 

2) The craft falls under the RIB-standard ISO 6185 if the pontoons volume is more than half of the 

required float volume 

3) Ice accretion need not be considered for additional notation ñIce reinforcementò. 
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Table 4.3: Requirements for partially protected and open craft 

Assessment alternative  Nr.  5C 5D 6C 6D 

Craft concept Partially protected Open 

Design Category C D C D 

Recesses 

(see 4.8)  

LC3 1)  

Recess type  

Small watertight or quick 

draining recesses allowed 

V<LHĀBHĀFM/40  

To be quick draining if 

entirelyforward of LH/2, 

otherwise no restrictions 

Bow buoyancy 

(see. 4.10)  

LC1, LC2, LC3 1)  

Freeboard at bow 

  

1.15ĀLH/10 

min 0.69 m 
min 0.46 m 

Height of down-

flooding opening 

(see 4.11) LC1, LC2 

1)  

hD [m]  LH/12 - LH/10 - 

Minimum  [m] 0.50 0.4 0.6 0.4 

Maximum [m] 0.75 - 0.75 - 

Stability with offset 

load 

(see 4.12) OFFSET 

1) 3) 

Maximum heel [o] 

   

Residuary freeboard [m] 
0.,014ĀLH 0.01 0.014ĀLH 0.01 

GZ-curve 

properties  

(see 4.14)  

LC1, LC2, LC3 1) 

GZ30 [m]  

ØGZmax Ó 30Á 

 

Ó0.20 

GZMAX [m] 

ØGZmax < 30°  
Ó6/ØGZmax 

Wind induced heel 

(see 4.16)  

LC1, LC2, LC3 1)  

  

If  ALV > 0.5ĀLHĀBH and  

vw [m/s] =  
17 13 17 13 

Wind induced heel Øw 

ØD=downflooding 

angle[o]  

<0.7ĀØO(R) 

<0.7ĀØD 
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1) Only for hull length 6 m and over 

3) Ice accretion need not be considered for additional notation ñIce reinforcementò. 

4.5 Definitions and assumptions 

4.6 Lightweight 

The lightweight mLC is the weight of the craft including propulsion engine, permanent systems and 

equipment without crew, stores and cargo as defined in standard ISO 12217-1:2013. 

4.6.1 Determination of lightweight and center of gravity 

4.6.1.1 Lightweight 

The craft lightweight to be determined by one of the following methods: 

¶ Measurement of flotation position in a known loading condition, determination of the 

displacement corresponding to the flotation using the craft geometry information, and correcting 

the result to correspond to the lightweight according to ISO 12217:2013; 

¶ Weighing the craft in a known loading condition, and correcting the result by calculation to 

correspond to the lightweight according to ISO 12217:2013; 

¶ By calculation based on a sistership lightweight and known changes. With this method the 

allowed lightweight change is maximum 10% compared to the sistership. 

4.6.1.2 Vertical position of center of gravity 

The vertical center of gravity, VCG, to be determined by one of the following methods depending on the 

circumstances: 

¶ Inclining test performed according to ASTM F-1321-90 or corresponding standard; 

¶ Determining VCG by calculation based on the mass and VCG for individual components, and 

raising the resulting position above the keel by 5% of the craft side height; 

¶ Determining VCG by calculation based on a sistership mass and known changes. With this 

method the allowed VCG change is maximum 10% compared to the sistership. 

An inclining test must not be used for craft having a transverse metacentric height GM exceeding 5 m in 

light condition. Methods relying entirely on weight calculation or sistership information must not be used 

for craft having a GM less than 1.5 m in light condition. 

4.6.1.3 Longitudinal position of center of gravity 

The longitudinal position of center of gravity, LCG, to be determined by one of the following methods: 
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¶ Measurement of flotation position in a known loading condition, determination of the 

displacement corresponding to the flotation using the craft geometry information, and correcting 

the result to correspond to the lightweight according to ISO 12217:2013; 

¶ Determining LCG by calculation based on the mass and LCG for individual components; 

¶ Determining LCG by calculation based on a sistership mass and known changes. 

4.6.2 Maximum load 

The maximum load, ML, is the amount of load the craft is designed to carry. ML includes the following 

weights: 

¶ The maximum number of persons (CL) times 85 kg; 

¶ Their personal equipment; 

¶ Stores and proviant; 

¶ Cargo; 

¶ Consumable liquids like fuel and water; 

¶ Grey and black water 

¶ Water ballast if carried 

¶ Rafts or dinghies if carried 

¶ Other weights not included in lightweight 

NOTE! Icing on hull and superstructures is not included in the maximum load, but all rule requirements 

must be met with icing considered, if not stated otherwise.  

In the loading conditions assessed in 4.6 the space required by people, and their center of gravity to be 

taken according to Chapter 1 item 12.1. 

4.7 Loading conditions 

4.7.1 Loading conditions to be assessed 

The craft stability to be assessed in the following loading conditions: 

¶ Minimum operating condition, short notation LC1 

¶ Fully loaded, departure, LC2  

¶ Fully loaded, arrival, LC3 

¶ Offset load condition, OFFSET 

Some requirements are independent of the loading condition, some are again tied to a certain loading 

condition. In the Tables 4.1-4.3 information is given under each requirement pointing out the load 

conditions that refer. 

If it can be expected that the stability may be critical for the craft in other relevant loading conditions the 

stability needs to be assessed also for them. If applicable, icing weights need to be considered 

according to 4.7.4. 
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4.7.2 Minimum operating condition, loading condition LC1 

In the minimum operating condition the following is included on top of the lightweight: 

¶ the mass of the crew located at the highest steering position; 

¶ 85 kg, if LH  Ò 8 m; 

¶ 170 kg, if LH  = 8...16 m; and 

¶ 255 kg, if LH  = 16...24 m. 

¶ stores and equipment normally kept on board; and 

¶ fuel 10% of the maximum capacity. 

4.7.3 Fully loaded, departure, loading condition LC2 

In the òFully loaded, departureò-condition  the maximum load ML is on board, according to item 4.5.3. 

The load components are assumed to be in their intended places, see 4.7. If there is cargo, it has to be 

located according to Chapter 33. 

4.7.4 Fully loaded, arrival, loading condition LC3 

The condition òFully loaded, arrivalò is similar to  the departure condition 4.6.3, except for the amount of 

consumable stores which is carried 10 % of the capacity. 

4.7.5 Offset load, loading condition OFFSET 

The condition òOFFSETò is similar to the arrival condition 4.6.4, except for that persons and deck cargo, 

if any, are located towards the side (see item 4.12). 

4.8 Assumptions when assessing stability 

4.8.1 Hull model for stability calculation 

In the hull model used for the stability calculations the recesses, superstructures, and underwater 

appendages influencing the hydrostatics shall be included. Only items sufficiently watertight (see 

Chapter 3) and strong (see Chapters 10, 14, and 18, depending on the material used) may be 

considered. 

The righting levers shall normally be calculated so the water surface in recesses is at the same level as 

the surrounding water at all heeling angles. In Design Category C and D the righting levers may be 

calculated assuming the following drain openings to be closed tight: 

¶ Drain openings with non-return flaps or similar devices 

¶ Drain openings whose combined area do not exceed three times the smallest drain area 

required by ISO 11812. 
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The assumption above may be used only for heeling angles smaller than the recess edge immersion 

angle. 

4.8.2 Location of loading components 

Liquids are assumed to be contained in their tanks. 

The location of persons to correspond to the normal use of the craft. The mass and centre of gravity for 

persons are assumed to be taken from Chapter 1 item 12.1, unless the special mission of the craft 

gives reason to use different numbers. 

For the location of cargo the guidelines in Chapter 33 shall be used. 

4.8.3 Free surfaces in the tanks 

The free surface effects in the tanks shall be considered if their combined reduction of GM exceeds 2 % 

with the tanks 10 % full. 

4.8.4 Icing 

When the ice that can form on hull and superstructure is considered, and always for craft having the 

Additional Notation òIce reinforcementò according to Chapter 39, the weight and distribution of the ice 

shall be as follows: 

30 kg/m2 on open decks, and on structures located on these decks; 

7.5 kg/ m2 on both sides of the craft projected side profile area above the water line; 

Icing of other already mentioned surfaces is considered by increasing the projected side profile area 5 

% on both sides. 

4.9 The effect of recesses on stability 

The effects of recesses on stability are assessed only for fully enclosed craft. The loading condition to 

assess is LC3, fully loaded at arrival, see 4.6.4. 

For Design Category A and B craft the effect of recesses on stability shall always be assessed. Design 

Category C craft are assessed only if the craft does not fit any of the following alternatives: 

¶ The combined volume of all recesses is maximum LHĀBHĀFM/40 m3, where FM is the average 

freeboard height at the recess, [m] 

¶ The lowest freeboard to the recess coaming is less than LH/10 or 0.75 m, whichever is smaller;  

¶ The stability range of the craft is at least 90°; 

¶ The recess coaming height is maximum 3 % of its maximum width on at least 35 % of its 

circumference; 

¶ The recess coaming height is maximum 12.5 % of its maximum width, and the drain openings 

located in the coaming bottom quarter have an area of at least 5 % of the coaming area. 
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¶ The drain opening areas per side are at least kĀV, where V is recess volume in m3, and k is: 

o 0.09, if the drain openings are in the bottom quarter of the coaming 

o 0.16, if the drain openings are below the half height 

o 0.30, if the drain openings are located over the entire height of the coaming. 

If none of the alternatives fits, the effect on the stability shall be assessed according to ISO 12217:2015 

with the following clarification. 

The edge over which water drains from or enters into the recess is assumed to be on a height where 

the effective cross section is 5 % of the recess volume, corresponding to the ISO 12217:2013 definition. 

4.10 Reserve buoyancy 

4.10.1 General 

This requirement is intended to ensure that the craft has a sufficient weather tight volume above the 

water (reserve buoyancy) in order to carry a certain amount of overload in addition to the full load 

displacement. This requirement is not applied to craft having one compartment subdivision, see 

Chapter 38. 

For rigid-bottom inflatables (RIB) the reserve buoyancy is determined according to standard ISO 6185. 

For monohulls the requirement 4.9.1 is considered fulfilled if the freeboard measured to the lowest point 

of the deck, FMIN, is at least according to Table 4.1, assuming that the deck is continuous from side to 

side. Alternatively, and always if the previous interpretation is unsuitable because of for example a 

discontinuous deck, the assessment shall be based on determination of the actual volume. 

For multihulls the reserve buoyancy shall always be based on the actual volume. 

4.11 The buoyancy of the bow 

The bow needs to have sufficient buoyancy. This is normally achieved with a raised deck or forecastle, 

the height of which is to be at least FBOW at a point forward of the fore perpendicular. From this point the 

forecastle can drop to the height Fmin on a distance LH/4 aft of the bow. For Design Category A and B 

craft the forecastle needs to be weather tight up to the top. For Design Category C and D the freeboard 

at the bow can alternatively be taken to the upper edge of a weather tight bulwark. 
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Figure 4.1: Bow height requirement FBOW 

4.12 Downflooding height (all craft) 

The downflooding height of an opening, hD, is the lowest height from the waterline in fully loaded 

condition to any downflooding opening which cannot be closed weather tight, including the edge of 

recesses. 

The required freeboard to a downflooding opening, hD, is given in Tables 4.1-4.4. Additional 

requirements for opening features are given in Chapter 3. Optionally, the required downflooding height 

may be determined using the method in ISO 12217-1:2015 appendix A 

4.13 Heeling angle and residuary freeboard with offset load 

The heeling angle, and residuary freeboard or downflooding angle shall be dertermined for all craft, and 

the results must meet the requirements in Tables 4.1-4.3. 

4.13.1 Definitions 

The heeling angle with offset load, ØO, is the heeling angle resulting from the transfer of people and/or 

cargo on board to one side.  

The residuary freeboard with offset load is the freeboard to the lowest downflooding opening at the 

heeling angle in question. 

The downflooding angle is the heeling angle when water begins to flood into the weather tight parts of 

the craft. A more accurate definition can be found in the standard ISO 12217-1:2013 
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4.13.2 The loading condition when measuring heeling angle, and residuary freeboard or 
downflooding angle 

Heeling angle and residuary freeboard with offset load is measured with the same amount of load as in 

the loading condition òfully loaded, arrivalò (see item 4.6.4). In comparison to the mentioned condition 

the difference is that persons and deck cargo are located as follows: 

¶ persons or corresponding weights (85 kg each) are located as close to the crew area limits as 

possible, so that: 

¶ the centre of gravity of the persons closest to the limit is 0.20 m from it; 

¶ the centre of gravity of the persons are spaced 0.50 m; 

¶ if the craft has decks narrower than 0.4 m, the weight is put in the centre of that part of the 

deck; 

¶ the centre of gravity of the persons are assumed to be 0.10 m above the deck or seat; and 

¶ the persons are placed so that the largest heel, or smallest residuary freeboard is achieved, 

considering general arrangement features like upper decks; and 

¶ if deck cargo is included in the craft full load, the additional heel caused by its shift to one side 

shall also be considered according to Chapter 33 item 4.5. 

A more accurate description of testing offset loads can be found in the standard ISO 12217-1:2013. 

4.14 Maximum righting moment 

In order to prevent too small craft from obtaining Design Category A and B, a requirement is given for 

the maximum righting moment. The required value, given in Table 4.1, depends on the Design 

Category, and the heeling angle at which the maximum GZ occurs. 

4.15 The GZ-curve properties 

If the heeling angle at which the maximum GZ value, ØGZmax occurs, is 30° or larger, the required GZ-

value at 3° heel shall be at least 0.2 m. 

If the heeling angle at the maximum GZ occurs, ØGZmax, is less than 30°, the requirement refers to the 

largest GZ value, GZMAX. 

Irrespective of the heeling angle at which the maximum GZ occurs, the craft shall meet the requirement 

for stability range. 

4.16 Rolling with wind and waves on the beam (weather criterion) 

The purpose of the assessment is to ensure that the craft righting energy is at least equal to the heeling 

energy caused by the waves on the beam, when simultaneously a steady side wind is blowing. 
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The waves are assumed to cause rolling with the amplitude: 

ØR = 25+20/ VD    Design Category A                                                                          (4.4) 

ØR = 20+20/ VD    Design Category B                                                                          (4.5) 

Where VD is the displacement volume in cubic meters. 

The righting moment curve is limited by the smallest of the angles: 

¶ Downflooding angle 

¶ Capsizing angle 

¶ 50° 

The wind heeling moment, MW [Nm], is assumed to be constant at all heeling angles, and has to be 

determined with either of these formulas: 

MW1 = 0.53Ā ALV ĀhĀ vw
2 [Nm]                                                                                       (4.2) 

MW2 = 0.30Ā ALV (ALV/ LWL+TM) Ā vw
2 

Where 

TM [m] is the mean draught 

vw = 28 m/s for Design Category A and 21 m/s for Design Category B 

ALV [m2] is the lateral wind area, minimum 0.5ĀLHĀBH 

h = vertical distance btw centers of windage area and underwater lateral area, [m] 

The righting and heeling moments are plotted as a function of the heeling angle in the same graph as 

shown in Figure 4.2. The craft meets the stability criterion provided area A2 is equal or larger than area 

A1. 
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Figure 4.2: Rolling with wind and waves on the beam 

4.17 Wind induced heel  

This criterion ensures that righting moment of the craft is sufficient in strong beam wind. If the projected 

lateral windage area ALV < 0.5Ā LHĀBH in the loading condition LC3, it is not necessary to perform this 

check. Otherwise the procedure is: 

Determine the wind induced heeling moment MW according to 4.15, but use the wind speed vw = 17 m/s 

for Design Category C and 13 m/s for design Category D. 

The wind induced heeling angle ØW is determined by comparing the heeling moment curve with the 

righting moment curve worked out for loading condition LC3. 

The heeling angle ØW must be less than 70% of the allowed heeling angle with offset load, and less 

than 70% of the downflooding angle as well. 

4.18 Buoyancy when swamped   

4.18.1 General 

Remaining afloat when swamped means that a loaded and waterfilled craft remains afloat due to the 

buoyancy provided for this purpose, and stays approximately horizontal with a certain minimum 

stability. The requirements depend both on the used assessment option and on the type of flotation 

elements. 
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4.18.2 Types of flotation elements and their requirements 

The required buoyancy volume may be comprised of air tanks, pontoons or foam filled floats, and also 

the craft structure. 

Air tanks are water- and airtight compartments, contained within walls of FRP, metal, or other stiff 

material. It must be possible to remove condensed- and other water from the tanks through an 

inspection hatch or ïopening, which can be closed tight. Air tanks shall be tested to 5 kPa pressure, 

and during 30 seconds the maximum allowed pressure drop is 1 kPa.  

Pontoons are air filled floats with walls of thin, typically fabric reinforced polymer film, keeping the shape 

due to internal air pressure. Pontoon materials shall meet the requirements in the standard ISO 15372, 

and they have to be tested according to the same standard. Prefabricated pontoons shall be tested as 

follows according to standard ISO 6185: 

¶ over pressure test, (ISO 6185-4 item 7.9) 

¶ tightness test, (ISO 6185-4 item 7.9) 

¶ test of pontoon attachment, (ISO 6185-4 item 7.14) 

Foam filled floats contain cellular plastic foam. It has to be mechanically protected by hull structure, or 

have a protecting surface layer. The foam is to meet the requirements in: 

ISO 6185-3:2014 item 5.7 

4.18.3 Arrangements for buoyancy 

Pontoons must be divided into at least five about equally large compartments, each volume within ± 

20% of the average for all pontoon compartments. 

Air tanks need to be divided into compartments based on their volume fraction of the required total 

buoyancy volume according to Table 4.4. 

Table 4.4: The number of permanent air tanks in the hull versus Design Category 

Volume 

fraction 

Number of permanent air tank compartments 

B C D 

Ò 50 % 2 2 1 

> 50 % 3 2 2 

4.18.4 Assessment of buoyancy  

A buoyancy test has to be performed according to standard ISO 12217-1:2015. The floating position as 

well as stability in swamped condition with full load are assessed.  
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The buoyancy can also be verified by calculation. The permeability of the waterfilled compartments 

shall normally be 1, except for the engine space, where 0.85 may be used. 

4.19 Multihulls susceptible to inversion 

4.19.1 Susceptible to inversion 

The requirements apply only to craft in Design Category C and D. 

The craft is regarded susceptible to immersion if: 

hC/BH > 0.572 while VD
1/3 > 2.6 

hC/BH > 0.22ĀVD
1/3 while VD

1/3 Ò2.6 

Where 

hC is the lateral wind area centre above the waterline, [m] 

VD is the displacement volume in light service condition [m³] 

4.19.2 Requirements 

Craft vulnerable to capsizing according to item 4.18.1 shall meet the following requirements: 

¶ The craft shall, fully loaded, remain afloat swamped upside down according to ISO 12217-

2:2013 item 7.12; 

¶ There shall be an emergency exit which can be used while the craft is upside down according to 

item 7.13 in the same standard. 
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5 DECK ARRANGEMENT AND RECESSES 

5.1 Purpose 

The purpose of this chapter is to ensure that: 

¶ The deck arrangement is laid out so green water coming on board drains back to the sea as 

quickly as possible; 

¶ The recesses have proper size and location considering the craft reserve buoyancy and stability 

in relation to the Design Category; and 

¶ The drain arrangements enable quick draining of the recesses; and 

¶ Flooding of the craft weather tight spaces through openings in the recesses is avoided. 

¶ NOTE! The effects of green water to stability is treated in Chapter 4! 

5.2 References 

In this chapter reference is made to the following documents: 

¶ ISO 12217-1:2015 Small craft ï Stability and buoyancy assessment and categorisation 

¶ ISO 11812:2001 Small craft ï Water tight cockpits and quick-draining cockpits 

¶ International Load Line Convention 1966 with amendments 

5.3 Documentation 

For assessment of the requirements given in this chapter the following documentation is required: 

¶ Deck arrangement; 

¶ Volume of recesses; 

¶ Drain opening location and size; and 

¶ Sill heights for doors in recesses leading into the weather tight hull; 

¶ Calculation of draining time, or test protocol 

Most of the mentioned information can be given in the general arrangement drawing. 

Handling of the green water coming on board 

When applying the rules of this chapter it should be noted, that with different deck arrangements (see 

Chapter 2) the required level of water- and weather tightness varies. For open or partially protected 

craft it is assumed that water coming on board is led to the bilge, and drained overboard with bilge 

pumps. For fully enclosed craft and those provided with buoyancy for remaining afloat, the deck, 

superstructures, and recesses shall be designed so green water coming on board is efficiently drained 

back to the sea. The assessment is done according to standard ISO 12217-1, as explained in Chapter 

4. 
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5.4 Definitions 

5.4.1 Recesses 

A recess is any part of the craft where water can collect, as a consequence of green water coming on 

board, heeling, heavy rain etc. For example, cockpits and deck areas surrounded by bulwarks are 

recesses. 

5.4.2 Basic requirements for recesses 

A quick-draining recess meets the requirements in standard ISO 11812 for the Design Category in 

question. A quick-draining recess shall have: 

¶ bottom height above the waterline according to 5.7.1; 

¶ draining arrangements according to 5.7.2; 

¶ coaming height according to 5.7.8; and 

¶ water tightness according to 5.7.9. 

5.4.3 Watertight recess 

A watertight recess shall have sill height according to 5.7.8 and water tightness according to 5.7.9. For 

fully enclosed craft the total volume of all watertight recesses must not exceed LHĀBHĀFM/40. 

5.5 Requirements for deck arrangements 

5.5.1 Weatherdeck arrangement 

The weatherdeck (see definition in Chapter 2) arrangement shall ensure that green water coming on 

board does not remain on deck for a long period. Arrangements that prevent the water from draining 

back to the sea are not allowed. 

5.5.2 Non-weather tight superstructures in fully enclosed craft 

Superstructures not meeting the requirements regarding strength, water tightness, or closing 

arrangements for the location in question, are not allowed in design category A and B although the 

craftôs stability would be sufficient without this superstructure. Alternatively, such superstructures could 

be fitted with drain openings having a capacity meeting the requirements for a recess in the same 

location, assuming that the recess coaming height is the same as the sill height for the required door. 

5.6 Detailed requirement for recesses 

The following requirements are based on the international standard ISO 11812. Only typical cases are 

presented, and in other cases the mentioned standard has to be applied. 



86 

  Return to the cover page 
 
 

5.6.1 Height of recess bottom above waterline 

For quick-draining recesses the height of the recess bottom above the waterline has to be at least 

according to Table 5.1. The requirements in the table refer to recesses with straight bottoms. For 

recesses with other bottom configurations the standard ISO 11812 shall be applied. 

NOTE! Achievement of the draining time in 5.7.2 may require a higher located bottom than given in 

Table 5.1. 

NOTE! The reserve buoyancy requirement in Chapter 4 item 4.9 may also require a higher located 

bottom. 

Table 5.1 Recess bottom height HBmin 

Design Category A B C D 

hBmin [mm] 150 100 75 50 

 

5.6.2 Maximum draining time 

The recess maximum draining time is shown in Figure 5.1 as a function of the parameter kC, describing 

recess volume versus craft weather tight volume. The parameter kC is determined with Formula (5.1) 

 

Where VC [m3] is the recess volume and BMAX the craft maximum beam. 

The draining time never must exceed: 

¶ 2 minutes for Design Category A; 

¶ 3 minutes for Design Category B; 

¶ 4.5 minutes for Design Category C; and 

¶ 5 minutes for Design Category D. 
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Figure 5.1: Maximum allowed draining time tmax [min] for quick draining recesses as a function of kC. 

5.6.3 Area requirement for drain openings 

The area for drain openings is to be such that the maximum draining time according to 5.7.2 is not 

exceeded. Compliance can be shown using the simple Formula (5.2) method, examples in Figure 5.2, 

performing a draining test, or the calculation method given in standard ISO 11812. 

5.6.4 Example arrangement 

In Figure 5.2 the area requirement is given for a maximum 1 m long drain tube above the waterline and 

fitted with a non-return flap. Areas shown in the example must be used only for recesses with over 0.4 

m high coamings, tube outlet above the waterline, and tube length maximum 1.0 m. The outlet opening 

may have a non-return flap, but bends or other resistance increasing features are not allowed. 

Maximum allowed draining time 
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Figure 5.2. The minimum area per side for drain openings in recesses with over 0.4 m high coamings, 

when the drain tube length is less than 1 m, and outlet above water fitted with non-return flap. 

5.6.5 Drain area per side 

The required total drain area per side can be determined with the simple method in Formula (5.2) 

provided: 

¶ The drains are evenly spaced along the deck edge; 

¶ The drainsô flow characteristics correspond to holes in a plate without tubes or other flow 

restricting features; 
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¶ In loaded condition the height of the drains above the waterline is at least the same as the 

freeboard requirement in Chapter 4 item 4.11. 

A = k Ā VC  [cm²]                                                                                                      (5.2) 

Where VC  [m³] is the recess volume according to standard ISO 11812, normally the deck area times 

the coaming or bulwark minimum height, and coefficient k to be  

¶ 200 for Design Category A; 

¶ 100 for Design Category B; 

¶ 50 for Design Category C; and 

¶ 20 for Design Category D. 

5.6.6 Draining test 

In all cases draining time compliance can be demonstrated by a physical draining test. The recess is 

filled with water, and the draining time is measured. If the time does not exceed the requirement in item 

5.7.2 the recess is compliant in this respect. 

Alternatively, the required drain area can be determined by calculation according to standard ISO 

11812. 

5.6.7 Number and location of drains  

Recesses shall have at least one drain opening per side. Particularly for working decks and other big 

recesses the drain location must ensure efficient draining considering the recess volume distribution, 

and a possible trim change for the craft due to a filled recess.  

5.6.8 Sill heights 

The closing appliances leading into the weather tight hull shall have sill heights meeting the 

requirements for doors or hatches given in Chapter 3. 

5.6.9 Water tightness 

Closing appliances in the bottom or side of recesses shall at least meet the requirements in Chapter 3. 
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6 PREVENTION AND CONTROL OF LEAKS, BILGE SYSTEMS 

6.1 Purpose 

The purpose of this chapter is to ensure that: 

¶ The watertight spaces are arranged so that the consequences of probable damage are 

minimized; 

¶ There is a draining system sufficient for the craft size and use. 

6.2 References 

In this chapter the following documents are referred to: 

¶ ISO 12217-1:2015 Small craft ï Stability and buoyancy assessment and categorisation 

¶ ISO 15083:2003 Small craft ï Bilge pumping systems 

¶ ISO 8849:2003 Small craft -- Electrically operated direct-current bilge pumps 

6.3 Documentation 

For assessment of the requirements given in this chapter the following documentation is required: 

¶ the watertight subdivision; 

¶ the structure of watertight bulkheads including WT doors and penetrations; 

¶ the location of openings leading to watertight compartments, their closing arrangements; 

¶ other possible flooding control arrangements 

¶ the location of drainage pumps, manufacturer/type notation and capacity; 

¶ location of high bilge level alarms; 

¶ drainage lines and their through-hulls as well as used materials 

¶ test protocol for bilge pumping capacity 

6.4 Requirements 

A summary of the requirements is shown in Table 6.1. The details are treated separately. 

The requirements for òOne compartment subdivisionò are given in Chapter 38. 

6.5 Leak control 

Sufficient safety level in case of a leak can be provided in one of three ways. They are: 

¶ limited unsinkability, which is the compulsory minimum level for all craft types, except those 

assessed according to the alternatives 3B, 2C and 3D (craft with buoyancy for remaining afloat, 

see Table 4.2); 

¶ one compartment subdivision as an alternative to limited unsinkability, in case the Additional 

Notation òOne Compartment Damage Stabilityò is chosen. 

¶ flotation in swamped condition for craft assessed according to the alternatives 3B, 2C, and 3D. 
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The details for these are explained in items 6, 7, and 8. 

6.6 Limited unsinkability 

6.6.1 Principle 

The risk of flooding the hull as a consequence of damage shall be minimized as far as practically 

possible. òLimited unsinkabilityò means that the spaces particularly vulnerable to damage are protected 

with local watertight subdivision or other damage tolerant arrangements. The aim is to limit the leak so 

much that the craft does not sink or capsize because of the damage. 

6.6.2 The means for achieving limited unsinkability 

Depending on the assessment option for the undamaged craft, the watertight subdivision, the 

underwater appendages, and possible buoyancy for remaining afloat, the following arrangements for 

improved unsinkability are required according to Table 6.1: 

¶ Collision bulkhead to be installed between 0.05 Ā LWL and 0.15 Ā LWL aft of the forward 

perpendicular. In the vertical direction the collision bulkhead shall extend from the bottom up to 

weather deck (see definition in Chapter 1) 

¶ An alternative to the previous item could be a collision zone of hard polymer foam or equal, 

extending at least 0.05 Ā LWL aft from the forward perpendicular. The vertical extent to be the 

same as for a corresponding collision bulkhead. 

¶ In craft with unprotected rudders and/or propellers, the bottom above them should be 

subdivided, or have other precautions taken for limiting a possible leak, in case rudders or 

propellers should damage the hull in connection with grounding. 

¶ Engine space bulkheads watertight at least to the deck above the full load waterline in fully 

enclosed craft, and up to 100 mm above the full load waterline in open or partially protected 

craft. 

¶ For cargo hold bulkheads the same water tightness requirements as for the engine space refer. 

o Here the forward perpendicular to be taken as the intersection of the full load waterline 

with the stem. 
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o Table 6.1 Summary of requirements for leak control 

Assessment option (see Chapter 4) 1 2 3 4 5 

Design Category A B C D C D C D C D 

 

Limited unsinkability 

Collision bulkhead LH > 15 m   LH > 15 m 

Bottom above 

propeller and 

rudder 

x x x x   x x x x 

Engine space 

bulkheads 
x x x x x x x x x x 

Cargo hold 

bulkheads 
x x x x   x x x x 

One compartment subdivision 1) x x x x       

Buoyancy for flotation in swamped 

condition 
    x x x x   

1) Additional Notation see Chapter 38. Alternative to òLimited unsinkabilityò 

6.7 Draining arrangements for the bilge 

6.7.1 General 

The bilge draining arrangements shall enable removal of water entering during normal use, and 

controlling limited leaks thereby retaining the craft seaworthiness. The mastering of major leaks, for 

example after grounding or collision, is not covered within these rules. For craft with Additional 

Notations, requirements for passenger transport can be found in Chapter 34. 

6.7.2 Compartments to be drained 

In the following, the term compartment means a watertight space separated by watertight bulkheads, 

but also other non-watertight spaces where water can collect and, if filled up to the waterline in the 

minimum operating condition (loading case LC1), water will not lea into other compartments. 

The bilge draining system shall be able to pump out all compartments except tanks for the storage of  

liquids, or compartments used as flotation elements. 

Except for engine spaces, small compartments having a total underwater volume of less than 10 % of 

the (single) hull displacement in minimum operating condition (loading case LC1), can be drained to an 

adjacent compartment through a drain opening with shut-off valve, provided the volume and location for 
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the compartment in question does not endanger the safety of the craft. Alternatively, small 

compartments may be drained with a portable bilge pump. 

Except for superstructures, spaces above the waterline providing reserve displacement below the 

working deck, shall have the possibility to drain to compartments connected to the bilge draining 

system. 

Water collecting in compartments shall drain to the bilge pump or emptying point.  

All bilge pumps and bilge level indicators shall be functional at ±10° heel, the amount of remaining 

water to be less than 10 % of the compartment displacement in the light service condition, and 

maximally 500 liter. 

In compartments where the above requirement cannot be met, additional bilge pumps are required, 

located so that the compartment can be emptied also at 10° heel. 

When there are several pumps in a compartment the pump capacity requirement refers for the 

compartment. 

6.7.3 Requirements for the bilge draining system 

The requirements for the bilge draining system depend on the craft length, displacement, Design 

Category, subdivision, risk of flooding, and craft concept. 

Except for the small compartments mentioned in 6.7.2, it shall be possible to pump out all 

compartments with the main bilge draining system. 

In the engine space and in compartments with through-hull connections, a reserve bilge draining 

system is required according to Table 6.2.  

In craft with buoyancy for remaining afloat the main bilge draining system may, with the exception of the 

engine space, be manual and operated from the working deck, having a capacity corresponding to the 

secondary draining system. 

In compartments with inherent risk of flooding, indication for high bilge level is required. 

The bilge system discharge line must not be connected to or other systems such as 

the engine cooling system discharge. 
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Table 6.2 Summary of the requirements for bilge draining systems 

Design Category BCD AB CD CD 

Craft Concept Flotation 

buoyancy 

Fully 

enclosed 

Fully 

enclosed 

Open or 

partially 

protected 

Main bilge draining system in all 

compartments (mechanical or 

electrical pumps) 

xM) x x x 

Secondary bilge draining 

system, (manual or electrical 

pumps) 

xB) x xC) x 

Engine space backup bilge 

draining system  

(engine driven pump) 

 LH > 15 m   

High bilge water level alarm in 

engine space 
x x x x 

High bilge water level alarm in 

compartments with through-hull 

fittings or weathertight closing 

appliances below loaded 

waterline. 

 x xC) x 

xM) Manual bilge pump with the reserve pump capacity allowed for main bilge draining system, with the 

exception of engine space bilge pump 

xC) Only Design Category C craft 

xB) Only Design Category B craft engine space 

6.7.4 Main bilge draining system 

The main bilge draining system shall consist of a stationary electrical or mechanical pump, enabling 

pumping out all compartments through pipelines; 

Craft with flotation buoyancy are exceptions, for them a manual bilge pump with reserve pumping 

capacity is allowed for emptying the compartments. Their engine space, however, requires a powered 

pump. 
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The pipelines shall be arranged so any flooded compartment can be pumped out with the required 

capacity in all loading conditions, irrespective of trim or heel changes caused by the flooding, and high 

bilge level indicators always remaining fully operative. 

The pipeline system shall be sized for the required pumping out capacity in Figure 6.1. 

Alternatively, each compartment can have its own pump, connected to common or separate pipelines. 

Bilge pumps may be used for other purposes, such as fire extinguishing, but not for pumping flammable 

fluids. 

All main bilge pumps shall be operable from the steering position, except for the manual pumps used in 

craft with flotation buoyancy. 

For fully enclosed craft in design category A or B with a hull length exceeding 15 m, there shall be two 

independent main bilge pumps in the engine space. 

Bilge pumps may be automatic provided there is no risk of transferring polluting substances into the 

environment. 

The capacity requirement for the main bilge draining system is met if the pump nominal output 

according to standard ISO 8849 is at least in conformity with Figure 6.1 against a back pressure of 1 m 

hydraulic water head, while considering the requirements in 6.7.6. 
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Figure 6.1: Minimum pumping capacity requirement [l/min] for main bilge pump as a function of hull 

length LH 

6.7.5 Secondary bilge pumping system 

For the engine space, and the compartments with through-hulls below the fully loaded waterline, there 

shall be a secondary bilge pumping system, completely separate from the main bilge pumping system, 

according to Table 6.2. 

REQUIREMENT FOR MAIN BILGE PUMP 

Engine space or non-WT compartment 8*LH+25 

WT-compartment not engine space 3*LH+45 

Against 1 m of hydraulic water head ISO 8849 
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The secondary pump shall be operable outside the compartment. 

 

Figure 6.2: Minimum reserve pump capacity requirement [l/min] for bilge pumping as a function of hull 

length LH 

6.7.6 Measurement of bilge pumping capacity 

The pump output shall be measured at the hull outlet or from a corresponding arrangement. 

For electrical pumps the output is measured with the battery charging system connected. 

The measured bilge pump output at the hull outlet shall be at least 33% of the required nominal 

capacity given in this chapter (Figures 6.1 and 6.2). 

The measured result must not influence the capacity requirement towards a reduction of  

capacity. 

6.7.7 Multihull bilge draining arrangements 

For multihulls each hull should have bilge draining arrangements corresponding to those required for 

monohulls. 

 

RESERVE BILGE PUMP 

4*LH+10, maximum 70 l/min 

Against 1 m of hydraulic water head 

Acc.to ISO 8849 
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For compartments which are part of the reserve displacement above the loaded waterline, except for 

the superstructure, the emptying of water shall be arranged by letting it drain to compartments lower 

down which are part of the main bilge draining system. For example, an enclosed bridge between the 

hulls is such reserve displacement.  

For multihulls the sum of the small compartment (see 6.7.2) volumes in one hull shall be maximum 10% 

of the light service displacement (LC1) for this hull, and maximum 500 liter. 

6.7.8 Alarm for high bilge water level 

All craft shall have alarm for high water level in the engine space. 

In other compartments where there is a risk of water intrusion through damaged or accidentally open 

underwater through-hulls, openable hull windows, hatches without coamings on weather deck, or other 

similar arrangements which in open position may let in water, there shall be alarm for high bilge water 

level according to Table 6.2. 

Bilge alarm is not required in small compartments (see 6.7.2). 

A visual high bilge level indication shall be visible at the steering position. 

The indication can be combined with the bilge pump float actuator in compartments where there is no 

risk of transferring polluting substances into the environment. 

6.7.9 Material specifications for bilge draining systems 

The tubing and hoses used in bilge draining systems shall have a safe working temperature of at least 

80 °C. 

Hoses used for bilge draining shall stand at least 50 kPa (0.5 bar) vacuum without collapsing, and be oil 

resistant, except for fire pump discharge hoses. 

Hoses on deck shall be UV-resistant. 

Fire pump discharge hoses and tubing shall have a working pressure higher than the pump discharge 

pressure. 

For craft over 15 m hull length in Design Category A and B bilge system hoses and non-metallic 

discharge tubing in the engine space shall meet the requirements in ISO 7840 or ISO 15540 for short 

term fire resistance. 

The system parts must not be connected so this creates galvanic action. 

6.7.10 Strainers for suction hoses or bilge pumps 

The suction hose for manual bilge pumps is to be fitted with a strainer if the compartment is vulnerable 

to the collection of trash or oil. 
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For powered pumps there shall always be a strainer preventing trash from entering the pump. 

The suction hose intake strainer shall be easily accessible for cleaning in compartments vulnerable to 

collecting trash or oil, such as: 

¶ engine spaces; 

¶ public spaces, and passages between such spaces; 

¶ open spaces, and other spaces connecting to them; and 

¶ cargo spaces 

The strainers shall be accessible for cleaning in spaces where there is no risk of trash ending up in a 

suction hose or bilge pump, as for example in weather tight tanks, through which there is no traffic to 

other spaces. 



100 

  Return to the cover page 
 
 

7 DESIGN PRESSURES AND LOADS 

7.1 Objective  

This chapter gives the design pressures and loads for the dimensioning of the structural strength of 

scantlings. The level of the loads is determined on the basis of craft size, design category, speed and 

vertical acceleration at the upper limit. Only design loads related to normal use of the craft are included. 

Design loads for craft running through ice-covered waters are provided separately in Chapter 39. At this 

point, only design loads for mono-hull craft are included.  

7.2 References  

The load determination model presented herein is based on the international standard ISO 12215-

5:2008 Small craft ï Hull construction and scantlings ï Part 5: Design pressures for monohulls, design 

stresses, scantlings determination.  

The multihull bridge structures design pressure and global loads are based on ISO/WD 12215-7 Small 

Craft ï Scantlings ï Part 7: Multihulls.  

The fastening of RIB-pontoons to the rigid hull is assessed using ISO 6185-3:2014 ja ISO 6185-4:2011. 

7.3 Principles  

The loads as determined in this section are to be used with the calculation formulae in Chapters 10, 14 

and 18. 

7.3.1 Global loads  

Global loads may be significant in multihulls, but also in monohulls in the case of small hull depth, 

unfavourable weight distribution, etc. The effect of global loads shall be taken into account as required 

in chapters 8, 12 and 14.  

7.3.2 Local loads 

The safety against loads from minor groundings, launching, etc., is in general considered satisfactory if 

the requirements for keel, stem, chine, bulwark and panels are complied with.  

7.3.3 Extension of loads 

The bottom design pressure to be used in the scantlings formulae in chapters 10, 14 and 18 extends in 

the vertical direction up to limit of the bottom and the side. The limit between bottom and side is for 

displacement speed up to the waterline in fully loaded condition. In planing speed  

the limit between bottom and side is at the chine provided the deadrise is at most 20 degrees. If the 

deadrise exceeds 20 degrees, as it usually does in the bow, the limit between bottom and side is at the 
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waterline in fully loaded condition. For craft without a pronounced chine, the limit between bottom and 

side at planing speed is found at the 50-degree tangent, see Figure 7.1. 

Above this limit, the side shell design pressure shall be used in the dimensioning. The top limit of the 

side is the weather deck for fully enclosed craft and the rail for open craft. Any higher structural parts 

(gunwale) shall be dimensioned for minimum pressure as per the formula 7.10.  

If the panel is completely within one area, the design pressure is determined at the geometric centroid 

of the panel, or at the mid-span of the stiffener. If the panel extends on several areas, the design 

pressure is determined according to ISO 12215:2008 clause 6.2.5 

Limit bottom/side, deadrise<=20 degrees

Planing, hard chine

Planing, round bilge

2
0
°

LWL

Limit bottom/side, deadrise>20 degrees

Limit bottom/side

Displacement speed

LWL
LWL

Limit bottom/side at 50 degree tangent to hull,

however need not be above LWL
 

Figure 7.1. Limit between bottom and side pressure. 

7.4 Bottom design pressure 

The bottom design pressure is to be determined for non-planning mode, and, if the speed of the craft 

fully loaded exceeds 5ĀãLWL [kn], also at maximum speed. The design pressure to be used for 

determining bottom scantlings shall be the greater of these pressures. 
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The bottom design pressure PBM, is the greatest of the pressures given by formulae 7.1-7.3: 

 [kPa]   (7.1) 

 [kPa]    (7.2) 

 [kPa]   (7.3) 

Where 

 [kPa]    (7.4) 

 [kPa]   (7.5) 

 [g]   (7.6) 

And 

kDC   Design category factor, see Table 7.3 

kL   Longitudinal pressure distribution factor, see 7.11.3 

kAR Area reduction factor, see 7.11.2  

b Deadrise at 40% of LWL from stern, degrees 

V Maximum speed at full load, kn, minimum 5Āã LWL 

BC is the distance between chines at 40% of LWL from stern, for multihulls the sum of the waterline 

beams. 

If the dynamic load factor, nCG, according to formula (7.6) exceeds 3,0, the value obtained by formula 

(7.7) shall be used as nCG in formula (7.5). 

For multihulls, the dynamic load factor shall always be determined using formula (7.7), however, nCG 

shall never be taken as less than 1,5. 

 [g]; min 3,0; max 7,0; for multihulls min 1.5   (7.7) 

7.5 Side design pressure 

The side design pressure is to be determined for non-planing mode, and when speed exceeds 5ĀãLWL, 

also for the greatest speed in the loaded displacement condition. The design pressure to be used in the 

scantling calculations shall be the greater of the pressures. Bulwarks above weather deck shall be 

dimensioned using the pressure obtained from formula 7.10.  








































































































































































































































































































































































































































