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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be th¢
ent rights. ISO shall not be held responsible for identifying any or all such'patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to the WTO principles in thg
riers to Trade (TBT) see the following URL: Forewerd - Supplementary information.

committee responsible for this document is ISO/TC 188, Small craft.

5 third edition cancels and replaces the se¢ond edition (ISO 12217-1:2013), of which it cd
or revision. It incorporates the following@modifications:

Introduction: the reference to the European Directive has been updated (2013/53/EU);

Clause 1, 6.1.1.6 letter d) 3), 6.6 and Worksheet 9 of Annex J: “vulnerable” has been ref
“susceptible”;

Clause 2: ISO 6185-4:2011 has been added;
Clause 3: entries 3:121, 3.4.3, 3.4.5, 3.4.6 and 3.5.9 have been amended;

Subclause 64.2.2, letter c): option 6 has been included;

Subclauses'6.3.2 and 6.4.1: the formulae have been harmonised;

Subclatises 6.5.2.3 and 6.5.2.4: formulae coefficients have been corrected;

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

Conformity
Technical

nstitutes a

laced with

Suhclanse 72 the text and Table 6 have heen amended:

Clause F.4: Table E.5 has been amended, subclause F.4.4 has been added;

Annex J: worksheets 1, 2, 3, 6, 7,8, 9, 10 and 12 have been corrected to align with corrections

listed above;
Annex K has been added;
Bibliography: reference to ISO 7010 has been added;

Editorial and cross-referencing corrections have been made to Table 2, subclauses 6.5.1,

6.5.2.2 and

6.5.2.3, and worksheets 4 and 8 of Annex J.
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[SO 12217 consists of the following parts, under the general title Small craft — Stability and buoyancy
assessment and categorization:

— Part 1: Non-sailing boats of hull length greater than or equal to 6 m
— Part 2: Sailing boats of hull length greater than or equal to 6 m

— Part 3: Boats of hull length less than 6 m

vi © ISO 2015 - All rights reserved
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Introduction

This part of ISO 12217 enables the determination of the limiting environmental conditions for which an
individual boat has been designed.

It enables the boat to be assigned to a design category appropriate to its design and maximum load.
The design categories used align with those in the Recreational Craft Directive of the European Union,
EU Directive 2013/53/EU.

The design category given in respect of stability and buoyancy is that for which the boat satisfies all the
reqliTements accordaing to .3, as summarized Inm ANNex 1.

© 1S0 2015 - All rights reserved vii
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INTERNATIONAL STANDARD

ISO 12217-1:2015(E)

Small craft — Stability and buoyancy assessment and
categorization —

Part 1:
Non-sailing boats of hull length greater than or equal to 6 m

CAUTION — Compliance with this part of ISO 12217 does not guarantee total safet
freedom of risk from capsize or sinking.

y or total

IMRORTANT — The electronic file of this document contains colours which.are considered to be

usefful for the correct understanding of the document. Users should therefore considgr printing

thi§ document using a colour printer.

1 [Scope

Thip part of ISO 12217 specifies methods for evaluating the stability and buoyancy of|intact (i.e.

undamaged) boats. The flotation characteristics of boats susceptible to swamping are also engompassed.

The evaluation of stability and buoyancy properties using:this part of ISO 12217 will enable|the boat to

be 4ssigned to a design category (A, B, C or D) appropriateto its design and maximum total Ipad.

Thip part of ISO 12217 is principally applicable to*boats propelled by human or mechanical power of

6 m{up to 24 m hull length. However, it can also bétapplied to boats of under 6 m if they do noI attain the

desjred design category specified in ISO 12217=3’and they are decked and have quick-drainipg recesses

which comply with ISO 11812.

In telation to habitable multihulls, this part of ISO 12217 includes assessment of susceptibility to

invérsion, definition of viable means of escape and requirements for inverted flotation.

Thip part of ISO 12217 excludes:

— |inflatable and rigid-inflatable boats covered by ISO 6185, except for references made in ]SO 6185 to
specific clauses of 1SOY12217;

— |personal water¢raft covered by ISO 13590 and other similar powered craft;

— |gondolas and pedalos;

— |sailingstirfboards;

— |surfboards, including powered surfboards;

— hydrofoils and hovercraft when not operating in the displacement mode; and

— submersibles.

NOTE Displacement mode means that the boat is only supported by hydrostatic forces.

It does not include or evaluate the effects on stability of towing, fishing, dredging or lifting operations,
which need to be separately considered if appropriate.

© ISO 2015 - All rights reserved
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 2896, Rigid cellular plastics — Determination of water absorption

[SO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety
signs and safety markings

ISO 6185-4r20tt, Infiata
power rating of 15 kW and greater

[SO 8666, §mall craft — Principal data

IS0 9093-1}, Small craft — Seacocks and through-hull fittings — Part 1: Metallic

IS0 9093-2, Small craft — Seacocks and through-hull fittings — Part 2: Non-metallic
ISO 10240,|Small craft — Owner’s manual

ISO 11812,|Small craft — Watertight cockpits and quick-draining cockpits

ISO 12214, Small craft — Windows, portlights, hatches, deadlights and doors — Strength [and
watertighthess requirements

ISO 1221742:2015, Small craft — Stability and buoyancy assessment and categorization — Part 2: Satling
boats of hull length greater than or equal to 6 m

[SO 12217-3:2015, Small craft — Stability and buoyancy gssessment and categorization — Part 3: Boa{s of
hull length [less than 6 m

ISO 14946 )|Small craft — Maximum load capacity
[SO 15083)Small craft — Bilge-pumping systemns

ISO 15085 Small craft — Man-overboard.prevention and recovery

3 Termjs and definitions

For the puiposes of this doeument, the following terms and definitions apply.

NOTE The meanings 6f certain symbols used in the definitions are given in Clause 4.
3.1 Primary
3.1.1

design category
description of the sea and wind conditions for which a boat is assessed to be suitable

Note 1 to entry: See also 7.2.

3.1.2

non-sailing boat

boat for which the primary means of propulsion is other than by wind power, having reference sail
area (3.3.8) As < 0,07(mypc)2/3, where mypc is the mass of the boat in the maximum load condition,
expressed in kilograms

2 © IS0 2015 - All rights reserved
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3.1.3

recess

volume open to the air that might retain water within the range of loading conditions and
corresponding trims

EXAMPLE Cockpits, wells, open volumes or areas bounded by bulwarks or coamings.

Note 1 to entry: Cabins, shelters or lockers provided with closures according to the requirements of [SO 12216
are not recesses.

Note 2 to entry: Cockpits that are open aft to the sea are considered to be recesses. Flush decks without bulwarks

31
quigk-draining recess
recgss fulfilling all the requirements of ISO 11812 for “quick-draining cockpits and recesses’

Notg 1 to entry: According to its characteristics, a cockpit may be considered to be gaick-draining fof one design
catdgory, but not for a higher category.

3.1}5
watertight recess
rec¢ss fulfilling all the requirements of ISO 11812 for “watertight cockpits and recesses”

Notg 1 to entry: This term only implies requirements in respect of\watertightness and sill heights, but not those
for drainage.

3.1/6
ful;:E enclosed boat
boaft in which the horizontal projection of the sheerline area comprises any combination of

— |watertight deck and superstructure, and/or
— |quick-draining recesses complying with ISO 11812, and/or

— |watertight recesses complying with ISO 11812 with a combined volume of less than (Ly [By FM)/40,
and

all qlosing appliances have their degree of watertightness in accordance with ISO 12216

Note 1 to entry: The size of recesses permitted for boats of design category A, B or some boats of design category
CisJrestricted by the requirements of 6.5.

3.17
pa;lttially protected boat
boaft which.does not fulfil the definition of a fully-enclosed boat and in which the plan projedted area of
decking, cabins, shelters, outboard engine wells or other rigid covers which are watertight from above
accprding to ISO 12216 and which immediately shed water directly overboard (i.e. not via diains) and

— Comprises at feastone-third of the pram projected area of the streertne, amd
— includes all the area within Ly/3 from the bow, and
— includes at least 100 mm inboard from the sheerline,

except that the area of any watertight recesses with a total volume of less than (Ly By FM)/40 might
shed water via drains

Note 1 to entry: This is illustrated in Figure 1.

Note 2 to entry: Outboard engine wells are considered to provide a covering suitable for this purpose.

© IS0 2015 - All rights reserved 3
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Dimensions in millimetres

Key
1
2
3

recess a
sheerlin

open sh

3.1.8
habitable

>L,/3 ,

Fea open from above (less than two-thirds of total sheerline area)
e
elter or enclosed cabin

Figure 1 — Partially protected boat

boat

boat havimg a fully enclosed cabin with<rigid roof fitted with one or more bunks, benc

pipecots, h

pmmocks or similar locations that'can be used for sleeping when the boat is under way

Note 1 to e

try: A boat is considered to-be*“habitable” if a fabric closure is used instead of a rigid door, o

cabin has fapric sides.

Note 2toe

a cockyl

closure

Note 3 to e
at the wide

an open-sided cuddy intended to provide limited protection from spray, provided it is not fitted with fa

ry: The following are not considered to render a boat “habitable”:

it tent, or

hes,

the

s all round:

htry: Locations used for sleeping have minimum dimensions of 1,5 m diagonal length, 0,4 m

designated |

tpoint, and with a minimum headroom of 0,4 m over the length. The cabin sole and compartm|

a D = 0 Qrag 0 QAL man ara 0

3.2 Downflooding

3.21

downflooding opening
opening in the hull or deck (including the edge of a recess) that might admit water into the interior or
bilge of a boat, or a recess, apart from those excluded in 6.1.1.6

© ISO 2015 - All rights reserved
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2

downflooding angle

angle of heel at which downflooding openings (apart from those excluded in 6.1.1.6) become immersed,
when the boat is in calm water and in the appropriate loading condition at design trim

Note 1 to entry: Where openings are not symmetrical about the centreline of the boat, the case resulting in the

sSma

llest angle is used.

Note 2 to entry: The following are specifically considered:

Not

3.2
doV
hp
Sm4
whyd
dow

Not

Not

3.3

3.3
len
Ly

leng

Not

3.3
len

Lwij
wa

ap
Not

Not

L el pu | £l o 1 = pu £l - H
llJ]_) IS5 LIIT UUVWIIT lUUullls allslc 4 Clll_y UUWIIT lUUullls Upcllllls

¢pa is the angle of heel at which openings which are not marked “KEEP SHUT WHEN UNBER V
a combined total area, expressed in square centimetres (cm2), greater than the numbgr'rep
1,2LyByFyv first become immersed;

e 3 to entry: Downflooding angle is expressed in degrees.

3
ynflooding height

llest height above the waterline to any downflooding opening,@part from those exclude
bn the boat is upright in calm water and in the maximum lead condition, measured to
'nflooding point which might be within pipes or ducts inside the hull

b 1 to entry: Downflooding height is expressed in metres

e 2 to entry: See Figure D.1 c).

Dimensions, areas and angles

1
th of hull

rth of the hull measured according to ISO 8666
e 1 to entry: Length of hull i§ expressed in metres.

2
bth waterline

erline lengthymeasured according to ISO 8666 when the boat is upright in calm wz
opriate loading condition and at design trim

e 1 to enitry: For multihull boats, Ly, relates to that of the longest individual hull.

e 2°to'entry: Length waterline is expressed in metres.

VAY” having
resented by

] in 6.1.1.6,
the critical

ter, in the

3.3.3
beam of hull

By

maximum beam of the hull using the method of ISO 8666; for catamaran and trimaran boats, maximum

bea

m across the outer hulls

Note 1 to entry: Beam of hull is expressed in metres.

©IS
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3.3.4

beam waterline

BwL,

greatest beam measured according to ISO 8666 at the waterline in calm water, which for multihull
boats is the sum of the maximum waterline beams of all hulls, the boat being upright, in the appropriate
loading condition and at design trim

Note 1 to entry: Beam waterline is expressed in metres.

3.3.5
freeboard

amidships

Fm
distance o
boat being

Note1toe
Note2toe

3.3.6
draught o
Tc
draught of]
being uprig

[ the sheerline or deck above the waterline at Ly, /2 measured according to ISO 8666,
upright, in the appropriate loading condition and at design trim

ln:]:ry: Freeboard amidships is expressed in metres.

ry: Where no loading condition is specified, maximum load condition should bejassumed.

f canoe body

bht in the appropriate loading condition and at design tring

Note 1 to enftry: Draught of canoe body excludes appendages such as rudders or skegs, and is expressed in me

3.3.7

windage area

Ary
projected
waterline 3

Note 1 to e
cockpit dod

profile area of hull, superstructures, deckhouses, outboard motors and spars above
t the appropriate loading condition, thethoat being upright

htry: Canopies and screens that can:beserected when under way in bad weather are included
bers, pram hoods.

Note 2 to enftry: Windage area is expressed.in square metres.

3.3.8
reference
As

actual prof
triangle ar

sail area

ile area of sails-set abaft a mast, plus the maximum profile areas of all masts, plus refersg
ba(s) forwardafeach mast as defined in ISO 8666

Note 1 to enftry: Sail.ared is expressed in square metres.

3.39

angle of varnishing stability

the

the main buoyant part of the hull(s) below the waterline, as defined in ISO 8666, the hoat

res.

the

e.g.

nce

\%
angle of heel nearest the upright (other than upright) in the appropriate loading condition at which the

transverse

stability righting moment is zero

Note 1 to entry: This is determined assuming that there is no offset load, and that all potential downflooding

openings ar

e considered to be watertight.

Note 2 to entry: Where a boat has recesses which are not quick-draining, ¢y is to be taken as the downflooding
angle to these recesses, unless the loss of buoyancy due to such recesses is fully accounted for in determining ¢v.

Note 3 to entry: Angle of vanishing stability is expressed in degrees.

© ISO 2015 - All rights reserved
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3.4 Condition, mass and volume

3.4.1

empty craft condition

empty boat including fittings and equipment as listed below but excluding all optional equipment and
fittings not included in the manufacturer’s basic outfit:

a) structure: comprising all the structural parts, including any fixed ballast keel and/or drop
keel/centreboard/daggerboard(s) and rudder(s);

b) ballast: any fixed ballast installed;
c) |internal structure and accommodation: bulkheads and partitions, insulation, linixllg, built-in

furniture, flotation material, windows, hatches and doors, permanently installed.mattfresses and
upholstery materials;

d) |permanently installed engine(s) and fuel system: comprising inboard engine(s),including pll supplies

and controls as needed for their operation, permanently installed fuel systems, including|tanks;

e) |fluids in permanently installed systems: residual working fluids as(eeded for their opdration (see
examples below), but excluding contents of fluid ballast systems and tanks, and main stqrage tanks
which are included in maximum load

EXAMPLES Fluids in hot or cold water, fuel, lubricating or hydraulic oil systems.

f) |internal equipment, including:

— all items of equipment permanently attached to the craft, e.g. tanks, toilet system(s), water
transfer equipment;

— bilge pumping system(s), cooking and héating devices, cooling equipment, ventilatior] system(s);

— electrical installation and equipmeht, including permanently installed batteries moynted in the
position intended by the buildery

— fixed navigational and electrdnic equipment;
— fixed fire fighting equipment, where fitted;

g) |external equipment, including:

— all permanently attached standard or specified deck fittings, e.g. guardrails, gulpits and
pushpits, bowsprits and their attachments, bathing platforms, boarding ladderfs, steering
equipménty winches, sprayhood(s);

— awding(s), cockpit tables, gratings, signal mast(s), where fitted;

—A mast(s),boom(s), standing and running rigging, in the stowed position ready for use; gll standing
and running rigging in place

Note 1 to entry: The mass in the empty craft condition is denoted by mgc and is expressed in kilograms.

3.4.2

light craft condition

empty craft condition plus standard equipment (3.5.12) plus removable ballast (whether solid or
liquid) when supplied and/or intended by the manufacturer to be carried when the boat is afloat, with
elements positioned as follows:

a) where provision is made for propulsion by outboard engine(s) of more than 3 kW, the heaviest
engine(s) recommended for the boat by the manufacturer is(are) mounted in the working position(s);

© IS0 2015 - All rights reserved 7
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b) where batteries are fitted, they are mounted in the position intended by the builder, and if there
is no specific stowage provided for batteries, the mass of one battery for each engine over 7 kW is
allowed for, and located within 1,0 m of the engine location;

c) all upwind sails supplied or recommended by the builder, onboard and rigged ready for use, but not

hoisted, e.g. mainsail on boom, roller furling sails furled, hanked foresails on stay stowed on foredeck

Note 1 to entry: For the minimum mass of outboard engines and batteries, refer to Tables F.1 and E.2.
Note 2 to entry: The mass in the light craft condition is denoted by my,c and is expressed in kilograms.

3.4.3
minimum|operating condition
boat in the[light craft condition with the following additions:

a) mass Yo represent the crew, positioned on the centreline at the highest control positien that
accommodate them, of:

— 75 kg where Ly <8m,
— 150 kg where 8 m < Ly < 16 m,
— 225 kg where 16 m < Ly < 24 m;

b) non-edible stores and equipment normally carried on thefboat and not included in
manufpcturer’s list of standard equipment

can

the

EXAMPLE Loose internal equipment and tools, spare parts, dishes, kitchenware and cutlery, additipnal

anchors, difjghy and outboard if carried aboard.

Note 1 to entry: Liquids in main storage tanks (e.g. fuel, drinking water, black and grey water, live wells,
tanks, etc.) are excluded.

Note 2 to enftry: Water ballast in tanks which are symmetrical about the centreline and which are intended by
builder to bg used for variable asymmetric ballasting while under way is excluded;

Note 3 to enjtry: The mass in the minimum operating condition is denoted by myp and is expressed in kilogra

3.4.4
maximum|load
load which|the boat is designedto, carry in addition to the light craft condition, comprising:

— the crgw limit at 75 kg@ach;
— the personal effects/of the crew;

— storesjand cargoAif any), dry provisions, consumable liquids;

— contents.of all permanently installed storage tanks filled to 95 % of their maximum capa¢ity,
includ]ng fuel, drinking water, black water, grey water, lubricating and hydraulic oil, bait td

and/or live wells; plus ballast water at 100 % capacity;

bait

the

ms

nks

— consumable liquids in portable tanks (drinking water, fuel) filled to 95 % of the maximum capacity;

— dinghy or other small craft intended to be carried aboard, and any outboard motor associated with

them;
— liferaft(s) if carried in excess of the minimum required in essential safety equipment;

— non-edible stores and equipment normally carried on the boatand notincluded in the manufactur

er’s

list of standard equipment, e.g. loose internal equipment and tools, spare parts, additional anchors,

dinghy and outboard if carried aboard;

8 © IS0 2015 - All rights reserved
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— an allowance for the maximum mass of optional equipment and fittings not included in the
manufacturer’s basic outfit

Note 1 to entry: Liferafts are not included in essential safety equipment for design categories C and D.
Note 2 to entry: As a guide, not less than 20 kg per person should be allowed for personal effects on habitable boats.

Note 3 to entry: As a guide, the mass of yachting liferafts varies from approximately 12 + 2CL (kg) to double this,
according to specification.

Note 4 to entry: The mass of maximum load is denoted by my, and is expressed in kilograms.

3.4]5
makimum load condition
bo? in the light craft condition with the maximum load added so as to produce the degign'trifn, the crew
being in positions typically used when the boat is under way (e.g. within the cabin, cockpit,|deckhouse
or wheelhouse) such positions being designated by the builder

Note 1 to entry: The mass in the maximum load condition is denoted by my,pc and is expressed in kilggrams.

3.4l6
loagled arrival condition
boalt in the maximum load condition minus 85 % of the maximum €apacity of fixed or portaple storage
tanks for fuel, oils and drinking water, and minus 90 % of-edible stores, but including| the worst
conpbination of optional fittings or equipment with respect to stability

Not¢ 1 to entry: In this condition, tanks have 10 % of their maximum capacity remaining.
Notg 2 to entry: The mass in the loaded arrival condition\is:denoted by my,a and is expressed in kilogfams.

3.4(7
displacement volume
Vp
volume of displacement of the boat thatleorresponds to the appropriate loading condition,|taking the
denjsity of water as 1 025 kg/m3

Note 1 to entry: Displacement volume is expressed in cubic metres.

3.5/ Other terms and definitions

3.5{1
cal¢ulation wind speed

vw
winld speed tobe'used for calculations

Note 1 to entry: Calculation wind speed is expressed in metres per second.

3.5]2
crew
collective description of all persons onboard a boat

3.5.3

crew limit

CL

maximum number of persons (with a mass of 75 kg each) used when assessing the design category

© IS0 2015 - All rights reserved 9


https://standardsiso.com/api/?name=062c71e767546c370f261f4f0754a6ea

IS0 12217-1:2015(E)

3.5.4

design trim

longitudinal attitude of a boat when upright, with crew, fluids, stores and equipment in the positions
designated by the designer or builder

Note 1 to entry: Crew are assumed to be in positions designated by the builder. In the absence of builder’s
instructions, crew and gear are assumed to be positioned in a manner most likely to provide a favourable test
result, provided that such positions are consistent with the proper operation of the boat and that crew are
assumed to be either standing at designated positions fitted with handholds, or seated.

3.5.5

essential gafety equipmment
loose equipment considered essential to the safe operation of the boat, which may include distfess
flares and fockets, lifebuoy with light and battery, first aid box, lifejackets, safety harnesses-and lipes,
portable fife fighting equipment, flashlight, binoculars, radio (e.g. VHF), ball and cone visual sigrals,
charts, navyigational publications and, for design categories A and B, liferaft(s) sufficient’for the cfew
limit in theg corresponding design category

Note 1 to enftry: Quantities carried may vary according to the size of boat, design categoryand crew limit.

Note 2 to erfftry: As a guide, the mass allowed for essential safety equipment but excluding any liferaft(s) shpuld
not be less than 3Ly (kg).

Note 3 to erftry: The mass of yachting liferafts varies from approximately 12~+'2CL (kg) to double this, accorfling
to specification.

Note 4 to enftry: Liferafts are not considered to be essential safety equipment in design categories C and D.

3.5.6
flotation dlement
element which provides buoyancy to the boat and thus'influences its flotation characteristics

3.5.6.1
air tank
tank made(of hull construction material, and‘integral with hull or deck structure

3.5.6.2
air container
container nade of stiff material, andinot integral with the hull or deck structure

3.5.6.3
low density material
material wlith a specifie,gravity of less than 1,0 primarily incorporated into the boat to enhance|the
buoyancy when swampéd

3.5.6.4
rib collar
heavy duty tubular collar fitted around the periphery of the boat and always intended to be infldted
whenever the boatis betng used

3.5.6.5

inflated bag

bag made of flexible material, not integral with hull or deck, accessible for visual inspection and
intended always to be inflated when the boat is being used

Note 1 to entry: Bags intended to be inflated automatically when immersed (e.g. at the masthead as a means to
prevent inversion) are not regarded as flotation elements.
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3.5.7
inclining experiment
method by which the vertical position of the centre of gravity (VCG) of a boat can be determined

Note 1 to entry: The VCG, together with a knowledge of the shape of the hull (the lines plan) and the position of
the waterline in a known loading condition, enables all the intact stability parameters to be calculated.

Note 2 to entry: A full description of how to conduct an inclining experiment is given in standard naval
architecture textbooks, e.g. referencesl2] andI3] in the bibliography.

3.5.8

loa ed-waterline

atlerline of the boat when upright in the maximum load condition

3.59
recpss retention level
levgl of water in recesses, when the boat is at design trim, at which 20% of the uppermost periphery of
the[surrounding coaming (measured in horizontal plane parallel to waterline at design trin}) would be
covered by water, assuming that all gates, doors or drainage openings are ¢ensidered to be sealed.

Note 1 to entry: This definition is illustrated in Annex K.

3.5{10

righting lever
GZ
at a|specific heel or trim angle in calm water, the distance\in both the horizontal and transverse planes
betveen the centre of buoyancy and the centre of gravity,

Note 1 to entry: Righting lever is equal to the righting mement divided by the product of mass, in kilpgrams, and
accgleration due to gravity (9,806 m/s2) and is expres§ed in metres.

3.5{11

righting moment
RM
at alspecific heel or trim angle in calmwater, the restoring moment generated by the transyerse offset
of the centre of buoyancy of the submerged part of the hull from the centre of gravity of the boat

Not¢ 1 to entry: The righting mmoment varies with heel angle and is usually plotted graphically §gainst heel
angle. Righting moments are\most accurately derived by computer from knowledge of the hull shhpe and the
localtion of the centre of gravity. Other more approximate methods are also available. The righting mgment varies
substantially with hull fori, centre of gravity position, boat mass and trim attitude.

Notg 2 to entry: Righting moment is expressed in newton metres or kilonewton metres.

3.5]12

stapdard-equipment

devjicegincluding outboard motors (excluding those for tenders), loose furniture and furnishipgs such as

tables,chairs, non-permanently installed mattresses, curtains, etc., portable bilge pumping £quipment,
1 - -1 1 e 1 - = 1 £ | 1 4=l 1 1.1 :

ANCIOTS; CITAIIT, WdT PS, Sdlls, 1005t X el ITdl CQUIPTIEIIT SUTIT a5 [edeT s, DUdUTOUK altd oodarding ladder,

oars (if appropriate), and essential safety equipment

Note 1 to entry: Where outboard engine(s) are fitted, the heaviest engine(s) recommended for the boat by the
manufacturer is(are) included, the mass allowed for outboard engines and their batteries (if not permanently
installed) not being less than that given in columns 1 and 3 of Tables F.1 and E.2.

Note 2 to entry: As a guide, the mass allowed for anchors, anchor chain, warps and fenders should not be less
than about 0,25Ly2:2 (kg). In some cases up to double this mass may be appropriate.

3.5.13
watertightness degree
degree of watertightness as specified in ISO 11812 and ISO 12216

Note 1 to entry: The degree of watertightness is summarized as follows.
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Degree 1: Degree of tightness providing protection against effects of continuous immersion in water.
Degree 2: Degree of tightness providing protection against effects of temporary immersion in water.
Degree 3: Degree of tightness providing protection against splashing water.

Degree 4: Degree of tightness providing protection against water drops falling at an angle of up to 15° from the
vertical.

3.5.14
under way

1 a | L 1 1 a |
not at anchor;ormadetasttotmesnore; oragrouna

4 Symblols

For the puiposes this part of ISO 12217, the symbols and associated units in Table 1 apply.

Table 1 — Symbols

Symbol Unit Meaning
¢ degree (°) |Angle of heel
¢p degree (°) |Downflooding angle of any downflooding opening;see 3.2.2
¢pa degree (°) |Downflooding angle at which a certain area of 0penings are submerged, see 3.2.2

$GzZmax degree (°) |Angle of heel at which maximum righting hiement or lever occurs

do degree (°) |Angle of heel measured during offset-load test, see 6.2 and Annex B
Po(R) degree (°) |Maximum permitted heel angle during offset-load test, see 6.2.3
dRr degree (°) |Assumed roll angle in a seaway,\s€e 6.3.2
dv degree (°) |Angle of vanishing stability;see 3.3.9
dw degree (°) |Angle of heel due to calculation wind speed, see 6.4
ALy m?2 Windage area of hulkin profile at the appropriate loading condition, see 3.3.7
ALy m?2 Windage area efhull in profile but not less than 0,5LyBy, see 6.3.2
As m?2 Reference gail-area according to 3.3.8
By m Beam of hull according to 3.3.3 and ISO 8666
BuL m Beam Waterl.ine according to 3.3.4, which for multihull boats is the sum of the mayi-
prum waterline beams of all hulls
CL Crew limit = maximum number of persons on board, see 3.5.3
d Density coefficient for submerged test weights, see F.3
Fum m Freeboard amidships at the appropriate loading condition, see 3.3.5
GMT m Transverse metacentric height
GZ m Righting lever = righting moment (N-m)/[mass (kg) x 9,806(m/s2)], see 3.5.10
h m vertical distance between geometric centres of ALy and underwater profile area, see
6.3.2
hp m Actual downflooding height, see 3.2.3 and 6.1.2
hp(r) m Required downflooding height, see 6.1.2
LCG m Longitudinal position of the centre of gravity from a chosen datum
Ly m Length of hull measured according to 3.3.1
Lwi, m Length of waterline in the appropriate loading condition according to 3.3.2
m kg Mass of boat, used where more than one loading condition is considered
MmEC kg Mass of the boat in the empty craft condition, see 3.4.1
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Table 1 (continued)
Symbol Unit Meaning
my, kg Mass of the maximum load, see 3.4.4
mpA kg Mass of the boat in the loaded arrival condition, see 3.4.6
mLc kg Mass of the boat in the light craft condition, see 3.4.2
mLpc kg Mass of the boat in the maximum load condition, see 3.4.5
mmMo kg Mass of the boat in the minimum operating condition, see 3.4.3
My N-m Heeling moment due to wind _see 632
RM N-m Righting moment, see 3.5.11
Tc m Draught of canoe body at the appropriate loading condition accordingto 313.6
Vb m3 Displacement volume, see 3.4.7
VR m3 Volume of a non-quick-draining recess, see Annex A
vw m/s Calculation wind speed, see 3.5.1
VCG m Vertical position of the centre of gravity from a chosen datum
Xp m Longitudinal distance of downflooding opening frém nearest extremity of Ly
X'p m Longitudinal distance of downflooding opening from forward end of Ly
VD m Transverse distance of downflooding opening from periphery of boat
v'p m Transverse distance of downfloodingepening off centreline
ZD m Height above waterline of downflpoding opening
5 |Procedure
5.1f Maximum load
Dedide on the crew limit and the maximum load that the boat is intended to carry in accorflance with

the|definitions. The crew limit shall not exceed that determined by the seating or stan
reqpirements of ISO 14946.

IMRORTANT — Ensure that the maximum load is not underestimated.

NOTE

5.2| Sailing or'non-sailing

Cornffirm that the boat is defined as non-sailing. Non-sailing boats are those where

If a boat is assessed with different amounts of maximum load, different design catego
assipned according to‘the load.

A= 0,07 x (mLDc)2/3

ding space

ies may be

M)

where
As

myLpc

is the reference sail area according to 3.3.8 (expressed in square metres) and ISO 8666, and

is the mass of the boat in the maximum load condition as defined in 3.4.5.

Other boats are sailing boats and shall be assessed using [SO 12217-2.

© ISO 2015 - All rights reserved
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5.3 Tests and calculations to be applied

5.3.1 Non-sailing boats, whether monohull or multihull, shall comply with all the requirements of
any one of six options according to amount of flotation and decking, and whether the boat is fitted with
suitable recesses. These options and the tests to be applied (as described in Clause 6) are given in Table 2.
The design category finally given is that for which the boat satisfies all the relevant requirements of any
one of these options. See Annex I.

NOTE For any given test, the requirements may vary according to the chosen option, e.g. for
downflooding height.

5.3.2 WHere boats are fitted with a bow loading ramp then either the bow ramp must be watertight to
degree 2 (gee 3.5.13) or the boat must comply with this part of ISO 12217 when the bow rampis’open.

Table 2 — Tests to be applied

Optipn 1 2 3 4 5 6
giabtleeg"“es' pos- AandB CandD B CandD cahd D CandD
Fully Fully Any boat

Decking orx cov- Partially pro-| except fully

ering eI;)c(:g:: d el:)c;gif d Any boat Any hoat tected boatb enclosefl
boatc

O 611 611 611 6.11 611 611

ing height st 612 | 612 | el | ed2d | 6d2 | 642

Downfloodjng 613 . 613 . o .

angle = e

Offset-load [test 6.2 6.2 6.2 6.2 6.2 6.2

waves + wihd 63 - 03 - - -

Hee-:l due tolwind . 6.4¢ . 6.4¢ 6.4 € 6.4¢

action _ _ _ _

Recess size 6.5 6.5f — — — 6.5.4f

}I;Ililﬁltable npulti- 66 6.6 6.6 6.6 6.6 6.6

Motor sailefs 6.7 — — — — —

Flotation require- o o 6.8 6.8 o o

ments _

Flotation njatepial — — Annex G Annex G — —

removal of water 69 s 6l - 69 8

a This term is defined in 3.1.6.

b This term is defined in 3.1.7.

c That is, any boat that is not “fully enclosed”, thus including boats without any decking.

d The downflooding height test is not required to be conducted on some boats - see 6.1.2.1.

e The application of 6.4 is only required for boats where, in the minimum operating condition, ALy = 0,5LyBH.

f This requirement only applies to design category C.
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5.4 Variation in input parameters

Users of this part of ISO 12217 shall consider the effect on compliance of variations in the empty craft
mass within the builder’s manufacturing tolerances.

6 Tests, calculations and requirements

6.1 Downflooding

NOTE These requirements are to ensure that a level of mmfprh'ghf integrity appropriate t the design

catdgory is maintained.
6.1/1 Downflooding openings

6.1]1.1 All closing appliances (as defined in ISO 12216) such as windows, portlights, hatches| deadlights
and| doors shall comply with ISO 12216, according to design category and appliance location grea.

6.1{1.2 No hatches or opening type windows shall be fitted in theChiill with the lowest part of the
opening less than 0,2 m (design category A, B or C) or 0,1 m (désign category D) above [the loaded
waterline, except for emergency escape hatches on design category € boats, where 0,1 m is allowable.

6.1{1.3 Seacocks complying with ISO 9093-1 and ISO 9093-2, respectively, together with means of
preyenting flow into the boat when the seacock is open shall*be fitted to through-hull pipe fittihgs located
with any part of the opening below the loaded waterline, when the boat is upright apart from:

a) |engine exhausts, or

b) |drains forming an integral part of the hulhand of equal strength and tightness extending from the
outlet to above the fully loaded waterlifie by at least 0,12 m for design category A, 0,08 n for design
category B, 0,06 m for design category C or 0,04 m for design category D.

NOTE1  Means of preventing flow into/the boat may comprise:

— |apipe or hose extending abo¥e-the loaded waterline, or

— |apipe or hose leading to adownflooding point above the loaded waterline, or

— |anon-return valve, br

— |apipe or hose éonnected to a system that cannot flood the interior of the boat, or
— |for seacock§mnot connected internally, a permanent cap or means of securing the seacock in the cloged position.

Instgructiens for the correct and safe operation of seacocks shall be included in the owner’s manual.

NOTE-2) Special requirements for seacocks on bilge system discharges are given in ISO 15083.

6.1.1.4 Openings within the boat, such as outboard engine trunks or free-flooding fish bait tanks, shall
be considered as possible downflooding openings.

6.1.1.5 For boats to be given design category A or B, downflooding openings not fitted with any form of
closing appliance shall only be permitted if they are not in Area I (as defined in ISO 12216) and are essential
for cabin or engine ventilation requirements, but these shall at least comply with tightness degree 3.

6.1.1.6 The requirements given in 6.1.2 and 6.1.3 apply to all downflooding openings except:

a) watertight recesses with a combined volume less than (LyBuFm)/40, or quick-draining recesses;
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b) drains from:

— quick-draining recesses or

— watertight recesses which, if filled, would not lead to downflooding or capsize when the
boat is upright

and which:

1) are freeing ports fitted with non-return flap closures which are watertight from the exterior to

de

gree 3 of [SO 12216, or

2) halve a combined cross-sectional area smaller than three times the minimum area require

Cco

c) non-of

d) openin

iy
2)

3)

re

cle
les

po
of
to
th
C

o8]

e) openir
floode

f) openin
degred
WAY”
than 4

g) engine

h) dischal

i) openin

1y

2)

3)

16

W

th

W3
th

mply with ISO 11812 for quick-draining cockpits.

ening appliances which comply with ISO 12216;

g appliances located in the topsides which comply with [SO 12216 which agxe:

ferenced in the owner’s manual as watertight closure to be kept shut when under way, an

arly marked on the inboard side “KEEP SHUT WHEN UNDER WAY”_in upper case letters
s than 4,8 mm high, and

sitioned so that the lowest part of the opening is above thelpaded waterline by at least 5
the minimum downflooding height required by 6.1.2 or i1 the case of means of escape fi
habitable multihulls considered to be susceptible, toxinversion (see 6.6) positioned
e bottom of the clear opening not less than 0,2 m (design category A or B) or 0,1 m (de
fegory C or D) above the loaded waterline when.theboat is upright.

g appliances which are fitted in a compartment of such restricted volume that, eve
1, the boat satisfies all the requirements;

2 and which are referenced in_the’owner’s manual as being “KEEP SHUT WHEN UN]
ind clearly marked as such on the appliance on the inboard side in upper case letters not
8 mm high;

exhausts or other openings that are only connected to watertight systems;
rge pipes fitted with men-return valves;
gs in the sides.ef'outboard engine wells which are of:

itertightness.degree 2 and having the lowest point of downflooding more than 0,1 m ah
e loadedwaterline, or

itertightness degree 3 and having the lowest point of downflooding more than 0,2 m al

d to

d

not
D %
ted

vith
bign

n if

g appliances located other than in the topsides which comply with ISO 12216 to tightipess

DER
less

ove

ove

b loaded waterline and also above the top of the transom in way of the engine mount

ing,

provided that well drain holes are fitted, see Figure Z, or

watertightness degree 4 and having the lowest point of downflooding more than 0,2 m above
the loaded waterline and also above the top of the transom in way of the engine mounting,
provided that well drain holes are fitted, and that the part of the interior or non-quick-draining
spaces into which water might be admitted has a length less than Ly/6 and from which water
up to 0,2 m above the loaded waterline cannot drain into other parts of the interior or non-
quick-draining spaces of the boat, see Figure 2.
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Dimensions in metres

<LH/ 6

9
Key]
1 jwaterline
2 fvatertightness degree 3 or 4
3 Hrain
4 watertightness degree 4
5 hon-quick-draining space

6.12 Downflooding height

6.1)2.1 Test

Thip test is to demonstrate sufficient margins of freeboard for the boat in the maximum loa

befq
The

boalts:

Thip test shall be perfermed using people as described below, or test weights to represent
75 kg per personj, or by calculation (using a lines plan and displacement derived by a w
megsured freebeards).

a)
b)

Figure 2 — Openings in outboard engine wells

re water is shipped aboard.

downflooding height test is not required to be conducted on the following design categc

those which, when tested in aceardance with F4, have been shown to support, in add
mass required by F.2 and Tdble' E.5, in the same location, an additional equivalent dry m]
(75CL + 10 % of dry massof stores and equipment included in the maximum load), or

those which do not take on water when heeled to 90° from the upright in the light craft

Selectasnumber of people equal to the crew limit, having an average mass of not less tha

l condition

ry Cand D

tion to the
ass (kg) of

ondition.
people (at

reighing or

n 75 kg.

achieve the design trim

In“calm water, load the boat with all items of maximum load, with the people positionled so as to

c)

©IS

Measure the height from the waterline to the points at which water could first begin to enter any
downflooding opening except those excluded in 6.1.1.6. Where a downflooding opening is fully
protected by a higher coaming around the recess from which it leads, the downflooding height
shall be measured to the lowest point of water ingress of that coaming - see Figure C.1. Where an
opening in the hull is permanently attached to a watertight pipe or trunk rising to a higher level
within the boat, the downflooding height is taken to the critical height within that pipe or trunk -

see Figures C.1 and D.1 ).
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Downflooding height to downflooding points within quick-draining or watertight recesses shall be
measured as though the following openings are closed:

— freeing ports fitted with non-return flap closures which are watertight from the exterior to degree 3

of ISO

12216, or

— drains having a combined cross-sectional area smaller than three times the minimum area required
to comply with ISO 11812 for quick-draining cockpits.

6.1.2.2 Requirements

a) Deter

ine the design category by comparing the measurements with the requirements

minimum downflooding height, as modified by b) to d) below, using either

1) th
2) Fij

b) For bo
Ly/3 o

c) Boats
height
this re

d) Boats
clear 3
provi
these

e method of Annex A, which generally gives the lowest requirement, or

bures 3 and 4, which are based only on boat length.

ats assessed using option 3, 4 or 6 (see Table 2), the required downflooding height wi
f the bow shall be increased as shown in Figure 5.

hssessed using option 3, 4 or 6 are permitted a 20 % reduction ih required downflooc
in way of an outboard engine mounting position, provided thatthe width of the area wj
duction applies is minimized.

rea, in square millimetres (mm2), of not more thair' 50Ly2 within the aft quarter of

igures.

for

hin

ling
jere

hssessed using Figure 3 or 4 shall be permitted downflooding openings having a combined

Ly,

d that the downflooding height to these openings-s not less than 75 % of that requiredl by

18
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a) Design categories A and B b) Design category C
Key
X length of hull (m)
Y Fequired downflooding height (m)
1 pption numbers (see Table 2)
Figure 3 — Required downflooding height — design categories A, B and C
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Y required downflooding height (m)
1 option numbers (see Table 2)
Figure 4 — Required downflooding height — design category D
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Key
1 waterlin
2 Dbasicdo

3 increasq

6.1.3 Do

This requil
water can

Boats shall

The angle

marked “K
centimetrg
be greater
(¢0), see 6]

+ 15%

e
wnflooding height requirement

d requirement forward

Figure 5 — Increase in required downflooding height — options3, 4 and 6

wnflooding angle

ement is to show that there is sufficient margin of heel angle before significant quantitie
enter the boat.

be assessed in both the minimum operating andd¢aded arrival conditions.

bf heel ¢ppa at which downflooding opening(s) (except those listed in 6.1.1.6) which are
EEP SHUT WHEN UNDER WAY” and having a total combined area, expressed in sqy
s (cm2), greater than the number represented by (1,2LyBuFMm) first become immersed s
than the requirements given in Table 3"as a function of the measured offset-load heel a1
2.

Table 3 — Doewnflooding angle requirements

s of

not
are
hall
ngle

Minimum downflooding angle

psign category degrees

Options 1 and 3 3, use whichever is the greater

b0 + 25 30

¢O+ 15 25

a Sed

Table

Where a dd

wnfloodlng opemng is protected by a hlgher coammg around the recess from which it op

Ens,

the downf

The downf

UUUlIlg dIlglE strattbedeterminmedtothetowest pUlIlL of that LUdIIllIlg, SEC I lg ure .1

looding angle (¢pa) can be determined using either of the methods in Annex C.

6.2 Offset-load test

6.2.1 Objective

This test is to demonstrate sufficient stability for the boat against offset loading by the crew.

The test considers the hazards of downflooding, excessive heel angle and sudden loss of stability
caused by the heeling moment exceeding the maximum righting moment. It also considers the possible

variations

20

in vertical positioning of the crew on boats with more than one deck or cockpit level.
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6.2.2 Test

Conduct the offset-load test in accordance with Annex B using either the simplified method or the full
method.

NOTE The simplified method incorporates greater safety margins and is most suitable for boats with
generous static stability in relation to the crew limit, e.g. those with a crew limit of less than one per metre length.

The full method can be applied, using either the physical test or the calculation method. The simplified
method can only be applied by calculation.

6.213 Requirements

a) |Except for design category D boats that are not fully-enclosed, during the test the he¢l angle ¢

3
(24 - Ly)
shall be not greater than ¢0(R) =115+ 20 (see Table 4).

b) |During the test, the freeboard margin to downflooding shall not be less.tlran that given |n Table 5.

Table 4 — Maximum permitted heel angle for offset-load test for different lengths (of hull

Ly (m) 6,0 7,0 8,0 9,0 10,0 12,0 15,0 18,0 21,0 24,0
dor) () 22,7 20,9 19,4 18,0 16,8 14,8 129 11,9 11,6 11,5

Table 5 — Required minimum heeled freeboéard margin during offset-load teft

Dimensiops in metres

Design category A B C D

Optlions 1 or 3 in Table 2 not applicable not applicable not applicable not applicable

0,014 Ly but not
less than 0,1 m

Optlions 2 or 4 in Table 2 not applicable not applicable ,010

Optlions 5 or 6 in Table 2 not\applicable not applicable 0,110VLy 0,470VLy

6.3| Resistance to waves'and wind

6.3{]1 General

Thip requirementds)applicable only to boats of design categories A and B, which shall be ass¢ssed using
6.3)2 and 6.3.3, i both the minimum operating condition and the loaded arrival condition.

In the minimiim operating condition, the crew shall be assumed to be located at the highest contfol position
thag cap decommodate the number of persons corresponding to the minimum operating condifion.

In thedoaded arrival condition, the centre of gravity of the crew shall be assumed to be ih positions
typically used by the crew when the boat is under way (e.g. within the cabin, cockpit, deckhouse or
wheelhouse) such positions being designated by the builder.

In both cases the VCG of the crew shall be 0,1 m above the surface on which they sit or stand,
whichever is higher.

When assessing this criterion, righting moments shall take account of free-surface effects as
described in E.2.4.

6.3.2 Rolling in beam waves and wind

The curve of righting moments of the boat shall be established up to the downflooding angle (determined
according to 6.1.3) or the angle of vanishing stability or 50°, whichever is the least, using Annex E.
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The heeling moment due to wind, My, expressed in newton metres, is assumed to be constant at all
angles of heel and shall be calculated using either Formula 2 or Formula 3 below:

Mw1 =0,53 A’y h viy2

or

Mw2 = 0,30 A'Ly (A'Ly / Lwr + Tm) vw?

where

(2)

(3)

h is
vw =
Aty s
Tm is
NOTE |
Alternative

The assum

¢r = 2]

The rightiy
in Figure 6

6.3.3 Re

In addition

50°, which
a) Where
30° he

additid

b) Where
mome
for des
where
only tH

28 m/s for design category A, and 21 m/s for design category B;

the vertical distance between the geometric centres of ALy and underwater profile area;

the windage area as defined in 3.3.7, but not less than 0,5LyBy;

fhe draught at the mid-point of the waterline length, expressed in metres.

ormula 2 usually gives a more advantageous result.

ly, the heeling characteristics due to wind can be assessed from’wind tunnel tests.
ed roll angle ¢r shall be calculated as follows:

+20/Vp for design category A, and 20 + 20/Vp for design category B.

Area A shall be greater than area A1, whene ;A1 and A3 are the areas indicated in Figure

sistance to waves

to the requirements of 6.3.2, the curve of righting levers at angles of heel up to ¢pa, ¢
bver is the least, shall comply with the following.

(4)

g moment curve and the wind heeling moment shall be plotted on the same graph as shgown

6.

7 or

the maximum righting monient occurs at a heel angle of 30° or more, the righting mome
el shall be not less than(25 kN-m for design category A, and 7 kN-m for design category
n, the righting lever @t)30° shall be not less than 0,2 m.

the maximum righting moment occurs at a heel angle of less than 30°, the maximum righ
(1t shall be nof\ess than (750/¢czmax) kN-m for design category A, and (210/¢Ggzmax) k
ign categoryB. In addition, the maximum righting lever shall not be less than (6/¢Gzmax
DGzmaxdS the heel angle, in degrees, at which the maximum righting lever occurs, conside
at partof the curve for heel angles less than the downflooding angle.

tat
.In

[ing
N-m

[ing
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PR

4 Y

Key
heel angle (degrees)

Fighting or heeling moment (kN-m)
Fighting moment (kN-m)

heeling moment due to wind (kN-m)

W N R < X

Ha2 = least of ¢ppa or 50° or second wind heel equidlibrium angle

Figure 6 — Roll resistance to waves and wind

6.4 Heel due to wind action

6.4]1 General
Thip requirement is only’applicable to boats where, in the minimum operating condition, Apy|= 0,5LyBy.

Boats of design-categories C and D shall be assessed in both the loaded arrival conditipn and the
mirfimum operating condition.

NOTE This requirement does not apply to boats of design categories A and B.

When-assessing this criterion, righting moments shall take account of free-surface |effects as

-1 n I~ 4
desertbedintE24-

6.4.2 Calculation

The wind heeling moment (Myy) shall be calculated using either Formula 2 or Formula 3 in 6.3.2, and:

— using vyy = 17 m/s for design category C, and 13 m/s for design category D, and
— substituting Apy in place of A'Ly, where Ary is the windage area as defined in 3.3.7

NOTE Formula 2 usually gives a more advantageous result.
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6.4.3 Requirement
The heel angle due to the wind heeling moment, ¢y, shall be determined either:
a) by comparing the wind heeling moment with the curve of righting moments, or

b) by physical test, applying a static heeling moment equal to the wind heeling moment and measuring
the resulting heel angle.

The angle ¢w shall be less than 70 % of the maximum allowable heel angle in the offset-load test,
derived from 6.2.3 and Table 4, and 70 % of the downflooding angle, ¢p, determined using either of the

methods of Anmex—+:

6.5 Recess size

6.5.1 Application

This requirement is applicable only to boats of design categories A and B, or those.fully enclosed bgats

of design ¢ategory C for which the minimum freeboard to the recess coaming does not exceed|the

required downflooding height of option 6. The boat shall be assessed in the-lpaded arrival conditfion.

The requirgments of 6.5.1 and either 6.5.2 or 6.5.3 shall be applied to all recesses except those

a) fitted to boats with an angle of vanishing stability greater than 90%%or

b) where[the depth of the recess is less than 3 % of the maximum*breadth of the recess over at l¢ast
35 % df the periphery, or
EXAMHBLE Toe rails, low bulwarks.

c) formed by a bulwark with at least 5 % of its area providing overboard drainage positioned within
the loyest 25 % of its height, and where the height of the bulwark is less than 12,5 % of|the
maxinum breadth of the recess, or

d) wherel|it can be shown that the unobstrueted drainage area from the recess on each side of|the
boat centreline exceeds K x (the volumie of the recess to the recess retention level definedl in
3.5.9),|where K is:

— 0,09 where the drainage openings are within the lowest 25 % of the recess depth;
— 0,16 where the drainage-openings are within the lowest 50 % of the recess depth;
— 0,30 where the drainage openings are the full depth of the recess.

To qualify finder 6.5.1%¢}'and d):

1) the lower edgeof all drainage openings shall be not more than 10 mm above recess sole height for
at leasf 70°% of the width of each opening, and

2) where draiage area (S provided by amopen or partiatly open transomnt, openings shail extend to the
outboard sides of the recess sole on both sides.

NOTE
metres.

The area of drainage openings is expressed in square metres and the volume is expressed in cubic

Recesses completely or partially located within any third of the length must be considered to be
swamped simultaneously.

Linked recesses shall be treated as being separate if more than 80 % of the volume of each one cannot
drain into an adjacent linked recess. Where two recesses are linked by side decks, the total open cross-
sectional area linking the forward and aft recesses must be greater than (open area at transom) x
(volume of forward recess) / (volume of all linked recesses).
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6.5.2 Simplified methods

6.5.2.1 The percentage loss in initial metacentric height (GMT) due to free-surface effect when the
recess is filled to the retention level defined in 3.5.9 and the boat is in the loaded arrival condition shall
be not more than:

— 250 FRr / Ly for boats of design category A;
— 550 Fr / Ly for boats of design category B;

— 1200 Fr / Ly for boats of design category C;

whére
Fr isthe average freeboard to the waterline of the periphery of the recess

FrR=(Fp+ 2Fs+ Ffp) / 4 (5)

whére
Fp is the average of highest and lowest freeboard to the watetline across aft end of regess;
Fs isthe average of highest and lowest freeboard to thewaterline along the sides of rgcess;

Fr isthe average of highest and lowest freeboard ta:the waterline across forward end|of recess.

Comppliance with this requirement can be demonstrated by any of the methods given in 6.5.2.2, 6.5.2.3,
or 4.5.2.4 for monohulls, or 6.5.2.2 or 6.5.2.3 for multihulls.

Altgrnatively, the direct calculation method of 65.3 can be used.

NOTE Each method given below is increaSingly approximate, but in some cases 6.5.2.3 or 6.5.2.4 may be
slightly more advantageous than 6.5.2.2.

6.5)2.2 The percentage loss in initial metacentric height (GMT) due to free-surface effect can be
caldulated from:

102 500 x SMA
% loss GMt = RECESS (6)
m;, X GM

whére

SMAREGESS™ is the second moment of area of free-surface of recess at retention level ag§ defined in
3.5.9, about the longitudinal axis through the centre of area, expressed in|m#

Where multiple recesses have to be considered swamped simultaneously, SMARgcgss must|include all
such recesses

6.5.2.3 The percentage loss in initial metacentric height (GMT) due to free-surface effect can be
estimated from

% loss GMT = (7)

245 % SMA ppcpos
SMA

WP

where

SMAREcEss isthe second moment of area of free-surface of recess at retention level as defined in 3.5.9;

SMAwp is the second moment of area of waterplane of boat at my .
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Both second moments of area are about the longitudinal axis through the respective centre of area,
expressed in m4.

Where multiple recesses have to be considered swamped simultaneously, SMARgcEss must include all
such recesses.

6.5.2.4 The percentage loss in initial metacentric height (GMT) due to free-surface effect can
alternatively be estimated more approximately, and therefore more conservatively, from:

Y
Ixb 1
% loss GMT = 270 3
Ly x By
where
[ i3 the maximum length of recess at the retention level as defined in 3.5.9;

b

—-

q

Where mulltiple recesses have to be considered swamped simultaneously, &-shall be the sum of

length of iy
the same ti

NOTE ’

6.5.3 Di
a) Calcul
water
trim o

according to the attitude of the boat in calm,water, assuming that no flow through drains occ

When

the maximum breadth of recess at the retention level as defined in 3.519.

dividual recesses and b shall be the maximum value of any recesses considered swampe|
me.

'his method is not applicable to multihull boats.

rect calculation method

ite the righting moment curve (N-m) for the beat in the loaded arrival condition in c
using computer modelling which correctly zepresents (in calm water) the heel, heave
[ the boat, and with water in the recess allowed to flow in or out over gunwales or coam}

Lhe boat is upright, the recess shall be.assumed to be filled to the following percentage of
'y at the recess retention level defined in 3.5.9:

10 F/Lu) %

is the minimum freeboard to the waterline of the coaming of the recess in question.

hte the wind heeling moment (N-m) according to 6.3.2 or 6.4 using the appropriate value
nd speed aceording to design category.

hte thesmaximum crew heeling moment used in the offset-load test (N-m) (using 85 kg
) and\warying as cos¢ over the required range of heel angles.

capaci
(60 -2
where
F
b) Calcul
the wi
c) Calcul
persorn
d) In the

(8)

the
d at

alm
and
ngs
urs.
the

(9)

for

per

t of

£ +la rs o H L. | ] A 4+ £l i £ 4+ £l ]
lallsC ITUIIL LIIT DLCC[U)’ Cblblllll}l IUIIl 11CCT auslc Uuut LU IIc sl Ccditll Ul UJ Ul L_J LU LIIT ITdS

the downflooding angle ¢pa, the angle of vanishing stability ¢py and 50°, the maximum residual
righting moment (N-m) shall be at least

26
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— 2,0mp,p for design category A;
— 1,0mpx for design category B;

— 0,5my,p for design category C;

where
mra is the mass of the boat in the loaded arrival condition without any swamp water,
dpA is the angle of heel at which openings (except those excluded in 6.1.1.6), not mhagfked “KEEP
SHUT WHEN UNDER WAY” and having a total combined area, expressed insquafe centime-
tres (cm2), greater than the number represented by (1,2LyByFwm), first become|immersed.
6.514 Design category C boats using option 6

Rec
larg
(ov4

6.6

6.6
whg

a)
b)

6.6

esses fitted to design category C boats using option 6 having a volume to retention level
er than (LyBuFMm)/40, entirely contained within Ly/2 of the bow'shall either be quig
brboard) or drain to the bilge in the same time or less.

Habitable multihull boats

1 Multihull boats which are habitable as defined in 3.1.8, if considered to be susceptible t
n used in their design category according to 6.6.2 te 6:6.4, shall comply with:

the requirements for inverted buoyancy given\in'ISO 12217-2:2015, 7.12, and

the requirements for means of escape givern in ISO 12217-2:2015, 7.13.

2 Boats of design category A or B that comply with 6.2 and 6.3 are not considered to be

to ipversion.

6.6

whg

3 Boats of design category€are considered to be susceptible to inversion if:

hc / By > 0,572 when V/pl/3 > 2,6
hc / By > 0,22 Vp*/3 when Vp1/3<2,6

bre

he is the height of the centroid of the above water profile area above the wate
minimum operating condition, expressed in metres;

(see 3.5.9)
k-draining

0 inversion

Gusceptible

(10)

(11)

rline in the

Vp is the volume of displacement in the minimum operating condition, expressed in cubic

metres.

6.6.4 Boats of design category D that comply with 6.2 and 6.4 are not considered to be susceptible
to inversion.

6.7

6.7.

Motor sailers

1 General

This clause is applicable to boats defined as “non-sailing” in accordance with 3.1.2, but which are fitted
with masts and sails.
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6.7.2 Requirement

The wind heeling moment calculated as follows shall be less than 50 % of the maximum righting
moment up to the downflooding angle, ¢ppa, of the boat in the loaded arrival condition.

The heeling moment due to wind, My, expressed in newton metres, is assumed to be constant at all
angles of heel and shall be calculated from:

MW: 0,53 Amaxhvwz (12)
where

i is the vertical distance between the geometric centres of Ayax and underwatet profile
area;

Amax isthe sum of the windage area as defined in 3.3.7 plus the actual profil€ area, including
overlaps, of the largest sail plan suitable for windward sailing in tfue'winds of more
than 10 kn to 12 kn (5,1 m/s to 6,2 m/s) and supplied or recommended by the builder
as standard;

uw =18 m/s for design category A, and 14 m/s for design category B.

6.8 Flotation requirements

The flotatign test to demonstrate adequate swamped buoyancy andstability shall be performed using

method giy

The downf
boats:

those 1
mass 1
(75CL

those |

6.9 Dete

69.1 Th

— to bilg

toalo

directl

en in Annex F. Where flotation material or elements are used, they shall comply with Anng
looding height test is not required to be conducted on the following design category C ar
which, when tested in accordance with.4, have been shown to support, in addition to

equired by F.2 and Table E.5, in the sante location an additional equivalent dry mass (kg
t+ 10 % of dry mass of stores and eguipment included in the maximum total load), or

oats that do not take on water when heeled to 90° from the upright in the light craft condit
ction and removal of water

e internal arrangenient of a boat shall facilitate the drainage of water, either
e suction point(s),
ation frgm which it can be bailed rapidly, or

y overboard.

the
X G.

the
) of

ion.

6.9.2 Boats shall be provided with means of removing water from the bilges in accordance with
ISO 15083. The bilge pumping capacity (1/min) must reflect the degree of decking and consequent risk of
water entering the boat.

6.9.3 Design category C boats using options 5 or 6 shall be provided with means of detecting the
presence of water in the bilge from the helm position, which shall comprise:

transp

bilge a

28

direct visual inspection, or

arent inspection panels in interior mouldings, or

larms, or

indication of the operation of automatic bilge pumps, or
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other equivalent means.

Essential requirement 3.5 of EU Directive 94/25/EC requires that all craft shall be desig
imize the risk of sinking, and that particular attention should be paid where appropriate to:

ned so as to

cockpits and wells, which should be self-draining or have other means of keeping water out of the boat interior,

ventilation fittings,

removal of water by pumps or other means.

7 [Application

7.1 Deciding the design category

The design category finally given in respect of stability and buoyancy is that for ywhich the bo
with all the appropriate requirements, as required by 5.3 and Clause 6.

7.2| Meaning of the design categories

NOTE Refer to Table 6.

7.2]1 A boat given design category A is considered to be designed to operate in winds ¢
Beaufort force 10 and the associated significant wave heights.

NOTE Typically such conditions might be encountered-on‘extended voyages, for example across
canplso occur inshore when unsheltered from the wind and waves for several hundred nautical miles
on dtmospheric conditions, winds can gust to about 32.1m/s.

7.2{2 A boat given design category B is considered to be designed to operate in winds
forde 8 or less and the associated significantwaves heights of up to 4 m.

NOTE Typically such conditions nright be encountered on offshore voyages of sufficient len
alsog occur on coasts where shelter might not always be immediately available. These conditions
experienced on inland seas of sufficient size for the wave height to be generated. Depending on :

conglitions, winds can gust to about 27 m/s.

7.2

NOT
wat

E
brs in modefate weather conditions. Depending on atmospheric conditions, winds can gust to ab

7.2
Be

4 _Aboat given design category D is considered to be designed to operate in typical stea

ht complies

f less than

oceans, but
. Depending

hf Beaufort

bth but can
can also be
itmospheric

3 Aboat given design category C is considered to be designed to operate in typical steagly winds of
Beajufort force 6 or lessand the associated significant waves heights of up to 2 m.

Typicallysuch conditions might be encountered on exposed inland waters, in estuaries, aipd in coastal

ut 18 m/s.

Iy winds of

fortforce 4 or less and the associated significant waves heights of up to 0,3 m and occas

ilonal waves

of Ot5-m-height

NOTE

fine

Typically such conditions might be encountered on sheltered inland waters, and in coast
weather. Depending on atmospheric conditions, winds can gust to about 12 m/s.

al waters in

7.2.5 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 double this height.
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Table 6 — Summary of design category descriptions

Parameter

Design category

A

B

C

D

Typical Beaufort wind force

<10

<8

<6

<4

Wave height up to

approx. 7 m signif-
icant

4 m significant

2 m significant

0,3 m significant
0,5 m maximum

speed for 10 min

Maximum average wind

24,4 m/s

20,7 m/s

13,8 m/s

79 m/s

NOTE 3: Makimum average wind speed taken from UK Met Office Fact sheet 6.

NOTE 2: Acdording to atmospheric conditions, gusts may temporarily increase the wind speed.

NOTE 1: Th¢ significant wave height I1s the mean height ol the highest one-third of the waves, which approximgtely
correspondg to the wave height estimated by an experienced observer. Some waves will be double this height.

30
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Full method for required downflooding height

a/\

:2015(E)

cording to the method set out below instead of
he i height-eajculated by

usipgEisures3-0¥4- sphrte = d
the [formula below.
Table A.1 — Limits on required downflooding height
Dimensiops in metres
Design category
Parameter
A B C € D D
Optlions (see Table 2) 1 1,3 2,4,5 6 2,4,5 6
hp(R) shall be not less than 0,5 0,4 0,3 0,5 0,2 0,4
hp(R) shall be not more than 1,41 1,41 0,75 0,75 0,4 —
Thd downflooding height required (hp(r)) is calculated separately for each downflooding ppening as
follpws:
hp(r) = H1 x F1 x F2 x F3x F4 x F5 (A1)
wheére
Hi | =Ly/15;
F1 | is the opening position factor (varies between 0,5 and 1,0),
= 1,0 where the downflgoding opening is in the periphery of the boat, e.g. for undecked| open
boats, or openings in topsides:
F1 = (1 - xp/Lu) or@= yp/By), whichever is greater, see Figure A.1. (A.2)
where
xp _us.the longitudinal distance of a downflooding opening from the nearest extremity of Ly;
Vp." isthe least transverse distance of a downflooding opening from the periphery of the boat;
F7 is the opening size factor (varies between 0,6 and 1,0):
Fp=1,0,if a = (30Ly)? (A.3)
where
a isthe total combined area of openings up to the top of any downflooding opening, expressed
in square millimetres (mm?2);
Fp=1+2D Ja ~0,4 | ifa < (30Ly)2 (A4)
Ly | 75L4
where
31
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x'p

F3 is the recess size factor, greater than 0,7 but never to be taken as greater than 1,2:
= 1,0 where the opening is not a recess, otherwise:
= 0,7 if the recess is quick-draining;

= 0,7 + k0.5 if the recess is not quick-draining;

where

is the longitudinal distance of the opening from the forward limit of Ly.

k = VR (LuBuFwm)

where

VR

F4is the digplacement factor (typically this is between about 0,7 and 1,1):

is the volume of a non-quick-draining recess, expressed in cubic metres.

1/3
LOV.
_ D
Fo=11—2
LB
where

Vp 1s the volume of displacement in the maximum load cendition, V'p = mypc/1 025;

B s By for monohull, and Bwj, for catamarans and trimarans;

Fris the flqtation factor:

=1,0 fi

=0,8 fIr boats using option 3 or 4 (see Table 2J;

r all other boats.

Jp2

h.5)

(f2.6)

Key

1 centreline

2 downflooding openings

32

Figure A.1 — Dimensions xp and yp
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Annex B
(normative)

Method for offset-load test

B.1—Objective

The objective is to determine the heel angle attained when the maximum recommended [number of
peojple on board (crew limit) are crowded to one side.

B.Z] Means of determination
The test can be conducted in any of the following ways:
a) |physical test (full method only);

b) [calculation with supporting tests, but including separate additional margins to allow for|errors, see
D.2 (full or simplified methods);

c) |calculation using supporting information from an inclining experiment (full or simplified methods).

Dethils of the application of these alternatives are given' in B.3 to B.5.

B.3 Methods

B.3l1 General

B.3|1.1 This test is to demonstrate sufficient stability against offset loading by the crew, for ynswamped
boals. If it is more convenient, people can be used instead of test weights provided that the mass of each
person used equals or exceeds that of the relevant test weight. Calculation of stability usingla mass for
the [boat established by measurement can be used instead of a practical test. Testing shall bel conducted
in cpnditions of smooth-water and light winds.

B.3|1.2 Each boat shall be tested according to either the simplified method in B.3.2 or the ful] method in
B.3. The full method can be applied using either the physical test or calculation method. The¢ simplified
method canonly be applied by calculation.

NOTE The simplified method incorporates greater safety margins and is most suitable for|boats with
gengnous'static stability in relation to the crew limit, e.g. those with a crew limit of less than one per njetre length.

B.3.1.3 All boats shall be tested in the maximum load condition except that boats having any tank (fuel,
fresh and black water, live wells, oils, etc.) that has a maximum transverse dimension greater than 0,35By
shall be tested with all tanks as close as practicable to 50 % full, but never less than 25 % or more than
75 % full. Where application is by calculation, relevant tanks shall be assumed to be 50 % full and free-
surface effect shall be represented either by a virtual increase in the VCG or by using computer software
that models the movement of fluid in tanks.

NOTE If tanks are linked by cross-connections that are kept open when the boat is in use, then the maximum
transverse dimension of such tanks is measured between the extremes of the linked tanks.

B.3.1.4 In general, boats shall be tested when heeled to both port and starboard. However, where it is
clearly evident that one direction of heel is the most critical, only heel angles in this direction need be tested.
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EXAMPLE
asymmetric

Initial list and/or lower downflooding openings on one side and/or crew area clearly

al.

B.3.1.5 During the tests, on boats with watertight or quick-draining cockpits, water may enter the cockpit
through drains when the boat is heeled during the test, provided that this water drains overboard when all
test weights on board are moved to the centreline. Where water enters the boat during the test, the heel
angle and downflooding height measurements shall be recorded after the inflow of water has stopped.

B.3.1.6 During tests on design category C and D boats, the freeboard margin (remaining vertical height
from the waterline) shall then be measured to the point at which water could first begin to enter the

interior or

the topsid¢s must also be considered. When making such measurements, one outboard engine-\

penetratio

B.3.1.7 T
with ISO 1§
include all
less than 0

q

J

NOTE

If the man
limiting th

such a

such a
“limitq

a diagt
see Fig
B.2 shj

In open bo
“no access
anchoring

In Figure B
e.g. coachr

|

fitted with a sealing boot can be regarded as watertight.

he “crew area” comprises the “working deck” as defined by the manufacturer\in accords
085 plus the areas of all seats, bunks, sunbathing pads, cabin soles and intérnal decks. It §
areas designated to be used by the crew when the boat is stationary, but may exclude lec
10 m in width and areas excluded by “no access” signs.

ee [SO 15085:2003, 3.6, Note 3 for treatment of sloping surfaces.

e number of people on any given level:

reas shall be listed in the owner’s manual, and

freas shall be physically marked at all clearly défined points of access with “no access[’

d access” signs as illustrated in Figures B.1 and B.2, or

am shall be placed at each helm position identifying such areas and their access limitatio
ure B.3, and in addition “no access” or “limited access” signs as illustrated in Figures B.1
111 be placed at those points of access ot visible from all alternative helm positions.

ifacturer chooses to assess the stability by excluding some{areas from the “crew area/’

bilge — see Annex D. When measuring the freeboard margin, downflooding openings through
vell

nce

hall

ges

or

or

hs —
and

ats, the crew area comprises allthe interior of the boat except for those areas exclude
signs. In dayboats it may be.restricted to the cockpit provided that doing so still per
br mooring to be undertaken.

.2, the number and thelocation should be adjusted as appropriate to the required restrict
bof, foredeck, flybridge.

by
its

ion,

1—

Key
1
2

34

2/

sign P004 “No thoroughfare” from ISO 7010
supplementary text to read “No access”

Figure B.1 — No access sign
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1

2/

1
2

cign W001 “General warning” from ISO 7010

supplementary text to read “Max N persons on (location)” where N is the relevant number-and
expressed for example as “flybridge” or “coachroof”

Figure B.2 — Limited access sign

(location) is

Key

Ul s W N

fext stating maximum total number of persons

fext stating any access limitations such as “Do not sit or stand”

fext stating any access-limitations such as “Max persons on deck = 2”
fext stating any aceess limitations such as “No restriction”

cign W001 “Géneral warning” from ISO 7010

Figure B.3 — Example of crew area and access limitation sign for control posit

on

B.3.1T.8° When such safety signs are fitted, they shall be placed where they are clearly visible, and shall
be made of rigid plate or flexible labels affixed to the craft in such a way that they can only be removed by
the use of tools. The size of the symbols and text in Figures B.1, B.2 and B.3 shall comply with Table B.1.
Text shall be in black on a white background, using a plain sans serif typeface such as Arial Narrow. The
language used shall be acceptable or as required in the country of intended use. The design of the signs
shall comply with ISO 3864-1.
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Table B.1 — Size of safety signs and supplementary text

Expected viewing distance, D
Parameter (m)
D<0,6 06<D<12|12<D=<18|18<D<24| D>24
Minimum height of warning sign (mm) 20,0 20,0 30,0 40,0 50,0
Minimum height of capital letters (mm) 2,4 4,8 7,2 9,6 12,0
g/llmmum height of lower case letters (mm) 17 3.4 51 6.9 8,6
a  For exampple, height of letter “e”.

B.3.2 Siy
B.3.2.1 T

B.3.2.2 (
LC2) as fol

boatin

VCG off
parto
their V
eachs
their
Where
stand.
level s
metre

(LCY 1
forwat

(LC2) 1
forwati

The maxinj
and aft ext

B.3.2.3 (

B.3.2.4 (

hplified procedure for offset-load test
his method can only be applied by calculation.

alculate the mass and centre of gravity of the boat for two loading, conditions (LC1
lows:

maximum load condition except for the tanks, which are to be tkeated as described in B.3|

the crew used shall represent the maximum number permitted (at 85 kg each) on the higl
the crew area (as defined in B.3.1.7), for example: flybridge or coachroof top, located
CG 0,1 m above seats, and the maximum number ofthe crew permitted (at 85 kg each
iccessively lower part of the crew area (e.g. wheelhbuse, main deck or cockpit), located v
CG 0,1 m above the seats, until the total numbetr of persons equals the intended crew li
there are no seats, the VCG of crew shall be:located 0,1 m above the surface on which t
Where no persons limit is stated by the burilder, the maximum number of persons on ¢
hall be one per seating place provided.(at 500 mm wide) and not more than four per sqy
pof other areas;

LCG of the crew at 75 % of the mdximum overall length of the crew area (as defined in B.3.
d of its aft limit, and CG on the’centreline;

LCG of the crew at 25 % of'the maximum overall length of the crew area (as defined in B.3.
d of its aft limit, and CG'en the centreline.

um overall length.oPthe crew area is the simple longitudinal distance between the forw
remities of the.erew area. The lengths of different parts should not be added together.

hlculate the(curve of righting moments according to Annex E.

hlculate the curve of crew heeling moments equal to 961CL(Bc/2 - 0,2)cos¢ (N-m), wh

and

1.3;

nest
vith

on
vith
mit.
hey
ach
are

.7)

.7)

ard

ere

B¢ is the m|

aximum transverse distance between the outboard extremities of any parts of the crew 4

\rea

as defined

In b.5.1.7, and ¢ 1s the heel angle. Where the crew area includes side decks less than 0,

4 m

wide, the moment used shall be 480CL B¢ cos¢ (N-m). Ledges less than 0,10 m wide can be excluded
from the crew area.

B.3.2.5 Plot righting moments and heeling moments on the same graph. The boat satisfies the test if
the following are satisfied.

For design category C and D boats (except those complying with the buoyant volume requirements

in ISO 6185): at the point of intersection of these curves the minimum freeboard margin before
downflooding (see Annex D) is not less than required in Table 5, whether obvious to the crew (e.g.
over the gunwale) or not obvious (e.g. through openings in the topsides).

— Atthe

36

point of intersection of these curves, the heel angle (degrees), ¢o, does not exceed
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(24-1y)°

11,5 +
520

)

(B.1)

see also Table 4. This event shall be ignored for design category D boats that are not fully enclosed.

— The maximum righting moment occurring up to the downflooding angle is greater than the heeling

B.3

moment at the offset-load test heel angle, ¢o.

.3 Full procedure for offset-load test

B.3
the

B.3
test]
of t}
stag

NOT
use

NOTI
avel

Tes

NOT

B.3
a)

b)

physical test method described below.

3.2 Prepare a set of test weights totalling 85 kg for each person up to the desired crew
the boat according to B.3.3.3. Where the crew limit is expected to exceed seven persons,

es shall not exceed one person.

E1 The use of water containers instead of metallic test weights will\give a less advantageou
pf persons might give a less advantageous result but be more convenjent to test.

E2 85 kg includes a margin of 13 % to allow for the probability that a group of persons mig
age more than 75 kg each.

F weights totalling 98 kg for each person may be used; but the resulting test is more cons

E3 SeeB.3.3.3¢)3).

3.3 The following procedure shall be followed.

With the boat in the maximum load cendition except for the crew and except that thg
filled as in B.3.1.3, place the first.Set of test weights to one side of the crew area, but
centre of gravity not closer thanh 200 mm from the outboard edge of the crew area, in t
that results in the maximum’ heel angle, investigating positioning test weights on v3

found. Measure the heel anigle and freeboard margin (see Annex C). Where the crew ar
side decks less than 0;4.m wide, test weights shall be placed at mid-width of such decks.

adverse of thetwo measurements made of each parameter are to be recorded.

Place the.next set of test weights to one side of the crew area, in the position that res
maximum heel angle, investigating positioning test weights on various deck levels with
arealand at various longitudinal locations to ensure that the worst case is found. Th
gravity of the sets of test weights shall be positioned as far to one side as practicable, pr

3.1 This method can be applied by either physical test or by calculation. Calculation shg

1l replicate

limit. Then
up to 25 %

e crew limit can be added at each of the first two stages a) and c) below. Incréments for thle following

result. The

ht weigh on

brvative.

tanks are
with their
he position
rious deck

levels within the crew areatand at various longitudinal locations to ensure that the worst case is

ba includes

If necessary, repeat’in the opposite direction of heel. Where both directions are testegl, the most

ults in the
n the crew
b centre of
pvided that

ar‘}'or‘anf sets oftest un:n'g]f\fe are not nlaced with their centres of n'ra‘n'fy claoserthan 50(

o
in any direction, or with their centre of gravity closer than 200 mm from the outboard

mm apart

edge of the

crew area. Where the crew area includes side decks less than 0,4 m wide, test weights shall be

placed at mid-width of such decks.

d) Measure the heel angle and least freeboard margin. If necessary, repeat in the opposite direction
of heel. Where both directions are tested, the most adverse of the two measurements made are

to be recorded;
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e)

f)

g)

h)

j)

38

Repeat c) and d) for further increments of not more than one set of test weights at a time, while
observing the manufacturer’s definition of crew area according to B.3.1.7. Stop the test when the
first of the following events happens.

1) For design category C and D boats, the minimum freeboard margin before downflooding is
reached (see Annex D) according to Table 5, whether obvious to the crew (e.g. over the gunwale)
or not obvious to the crew (e.g. through downflooding openings in the topsides). This event
can be ignored for boats complying with the buoyant volume requirements of ISO 6185 and
employing this test.

2) The heel angle (degrees) is about to exceed

(24— 1L,)°
11,5+T, (3-2)

see algo Table 4. This event shall be ignored for design category D boats that are not fully-encloped.

1°2)

3) THe total mass of test weights on board reaches 98 kg per person for the desired crew limi.

NOTE 98 kg per person is used here to ensure that a safety margin is acliieved against sudden [loss
of stabjlity.

4) THe heel angle suddenly increases a large amount for a smalliticrease in heeling moment. This
is when the boat is close to a complete loss of residual stability and consequent capsize.

ON 1 — Great caution must be exercised when déing this test because some boats may

easurements made. aceording to a), b), d) or €), the maximum heel angle recorded shalll be
less thian that required in-¢)-above, and the minimum measured freeboard margin recorded shall
exceed the requirementfer'the appropriate option as given in Table 5.

If the flest is limited’by downflooding that is obvious to the crew (e.g. over the gunwale), the cfew
limit cprrespondste the maximum mass of test weights divided by 85 kg, and rounded downwjard
to the hearest'whole number.

If the test’is limited by maximum heel angle, loss of stability or downflooding that is not obvious to
the cr¢wile.g. through openings in the topsides), the crew limit corresponds to the maximum njass
of test weights divided by 98 kg and rounded downward to the nearest whole number.

NOTE 98 kg per person is used here to ensure that a safety margin is achieved against sudden loss
of stability.

After completion of testing according to a) to h), the sets of test weights shall be moved to the
positions (using the criteria of c) above) that result in the least freeboard margin. If the measured
freeboard does not satisfy Table 5, sets of test weights shall be removed until this is achieved, while
maintaining the most adverse positioning of the remainder.

The final crew limit shall be that which complies with both the procedure described in a) to h) and
that given in i) above.
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B.3.4 Additions of top-weight

Because additions of top-weight can dramatically affect ¢o, the test and/or calculations shall be
undertaken for any boat that deviates substantially from the standard outfit. In particular, masts,
radar antennae, equipment and sail furling gear can significantly affect the stability. The effects of such
variations from a boat on which a test has been performed might be determined by calculation using

the

A si

whg

B.4
Tes

moiment applied shall be calculated using their actual masses.Af standing, they shall stan

tog

Wh
rep
assy

Wh
pos
mej

CA
ca

B.5

B.5

B.5

mass and coordinates of the variations.

gnificant deviation from the standard outfit shall be assumed to have occurred if:

Y (mh) >0,02Bumipc

(B.3)

bre

2 (m.h)

is the sum for all variations from the standard outfit of the productof the 1
component and its height above the waterline.

Application by physical test

L weights or persons can be used to represent the mass of the ‘créew. Where persons ar

bther and maintain their balance without using handholdsdinless this is essential for the

bn applying the heeling moments according to B.3.3.3,the vertical position of the crew c3
resented by persons or by test weights placed on top of seats, or on the deck where the
imed to be standing.

bn recording the heel angle of the boat, people*engaged in measuring this shall return t
tion on board each time that measuremients are recorded. Heeled freeboard marg
Isured by a person not on board the boatbeing tested.

TION — Great care should be taken during the test to avoid capsize or sinking. R
ions given in B.3.3.3 e).

Application by cal¢ulation
1 For the simplified-method, follow the requirements of B.3.2.

2 For the fullmethod of B.3.3, the procedure is as set out below.

weights;'including the free-surface correction to the VCG, but ignoring the effect of the ¢
trafsverse centre of gravity. The VCG of each person shall be taken as 0,1 m above each

nass of the

e used, the
H with feet
r safety.

n either be
people are

o the same
n shall be

bfer to the

Calculate a'series of loading conditions each representing the possible placement of each set of test

rew on the
seat or for

standing persons 0,1 m above the surface on which they stand.

b) Calculate curves of righting moments for the boat in each of the conditions prepared according to
a), for a range of relevant heel angles using the methods of Annex E. Therefore a separate righting

moment curve will be required for each successive stage of B.3.3.

c) Calculate the curve of crew heeling moments appropriate to each loading condition derived in

a) above using:

© ISO 2015 - All rights reserved

39


https://standardsiso.com/api/?name=062c71e767546c370f261f4f0754a6ea

IS0 12217-1:2015(E)

1y

2)

d)

40

heeli

¢ = 834 cos¢ Z(yn)

ng moment (N-m) at heel angle

(B.4)

for freeboard margin against downflooding that is obvious to the crew (e.g. over the gunwale),

heeli

¢ =961 cosg Z(yn)

for h
the c

whe|

Z(yn]

Plot ri
follow

w

th
2) At
[(3
3) Th
he

ng moment (N-m) at heel angle

(B.5)

bel angle, loss of stability and freeboard margin against downflooding that is not obyiou
rew (e.g. through downflooding openings in the topsides),

e

is the sum of the distances off the centreline of the boat of each person.bging rep-
resented, measured at right-angles to the centreline plane.

bhting moments and heeling moments on the same graph. The béat Satisfies the test if
ng are satisfied:

ether obvious to the crew (e.g. over the gunwale) or:ot obvious (e.g. through opening
b topsides).

the point of intersection of these curves the heéllangle (degrees), ¢, does not exceed 11
4 - Ly)3 / 520], see also Table 4.

e maximum righting moment occurring up to the downflooding angle is greater than
eling moment at the resulting heel angle; ¢o.

s to

the

1) Fopr design category C and D boats: at the point of intersectien of these curves the mininjum
fr?{eboard margin before downflooding (see Annex D) is(not less than required in Tabl

e 5,
S in

5+

the
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Annex C
(normative)

Methods for calculating downflooding angle

Choice-ofmethod

EitH

C.2

The
hul
ang
are

C3

Thd
suif]

wh

See

er of the methods C.2 or C.3 can be used.

Theoretical calculation

downflooding angle is most accurately determined by computer calculdtion, using the s
from the lines plan. Most software packages for calculating stability-have provision for

hape of the
finding the

le of heel at which points with specified coordinates become submerged. Thus, if righting moments

determined using computer software, downflooding angles cantbe-obtained at the same

Approximate method for downflooding angles' up to 60°

following approximate method can be used for estimating the downflooding angle,
able for angles less than about 60°:

gp =tan " (zp/¥'p)
¢p is the angle whose tangent is (zD/y’D)

bre
ZD is the height of the'downflooding point above the waterline, expressed in metf

v'Dp is the transverse distance, expressed in metres, of the downflooding point fro
centrelinge,of the boat.

Table C.1 and £igure C.1.

Table C.1 — Approximate method for downflooding angle

time.

but is only
(C.H
(C.2)
es;

m the

zn/y'p P
degrees
0,10 5,7
0,15 8,5
0,20 11,3
0,25 14,0
0,30 16,7
0,35 19,3
0,40 21,8
0,45 24,2
0,50 26,6
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Table C.1 (continued)

Zp

waterlir

zp/y'p #
degrees
0,55 28,8
0,60 31,0
0,65 33,0
0,70 35,0
0,75 369
0,80 38,7
0,85 40,4
0,90 42,0
0,95 43,5
1,00 45,0
1,05 46,4
1,10 477
1,15 49,0
1,20 50,2
1,30 52,4
1,40 54,5
1,50 56,3
1,60 58,0
1,70 59,5
' | ¥Yp |

Yb |

Z

example of engine air inlet

downflooding opening protected by coaming
example of internal downflooding opening

Figure C.1 — Approximate method for downflooding angle
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Annex D
(normative)

Method for measuring freeboard margin

D. Definifinh

TIITTCTOTY

The freeboard margin to be measured during the offset-load test is the least height-whgn the boat
is hleeled from the waterline to the point at which water first enters the interior, bilge or |non-quick-
drajning part of the boat, taking account of any tubes or ducts inside the hull.

Where openings are protected by a higher coaming or sill, this height shall be measured to|the lowest
point of water ingress of that coaming or sill when the boat is heeled during the test.

Seelexamples in Figure D.1.

D.2 Examples

b) Boat with a “protected” opening
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21 = adel - | | g | -
L) DUdlt willl d pipTu Ul duticu UpPTIIlllg

Key

1 waterline

2 freeboafd margin

3 downfldoding opening protected by coaming
4 downflgoding point in ducted opening

Figure D.1 — Measurement of freeboard margin
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Determining the curve of righting moments

E.1—Method

The curve of righting moments can be determined using any of the methods described+in'E.B, or E.4. In
all ¢ases the mass and centre of gravity used shall conform to E.2.

E.2Z Mass and centre of gravity

Where preliminary estimates are used at the design stage, these shall be subsequently superseded by
theuse of data for the boat as finally built.

E.2|]1 Mass
Thg mass used can be found using any of the following methods:

a) |directweighing using crane weigher, weighbridge, lead cells or similar, corrected to the gppropriate
loading condition;

b) |calculation from the lines plan using a waterline observed on a boat afloat in a kjnown load
condition, by means of freeboards or draughts, and using a measured specific gravity for the water,
and corrected to the appropriate loading condition;

c) |calculation based on the mass of a-closely similar boat derived by either a) or b) above, with the
mass of known changes determingd solely by calculation.

Method c) shall only be used whére‘the change in mass in the empty craft condition is less than 10 %.

E.2{2 Vertical centre of gravity
The vertical position ofthe centre of gravity (VCG) can be found using any of the following :[:thods:

a) |an inclining.experiment in water (see 3.5.7), the results being corrected to the
loading condition;

propriate

b) [an inclihihg experimentin air using a known length of suspension and moving weights tjansversely
(asdnywater), the results being corrected to the appropriate loading condition;

calculation hacad antho calenlataod mace and contrac nfaravitu af allindividual camnan i
c) ased-onthe calculated massandcentresofgravity ofall individual components, raised

orretrrerc oo

by an addition of 5 % of (Fm + T¢).

Method a) shall not be used for boats with a metacentric height greater than 5,0 m (such as multihulls),
since inclining experiments in water for such boats are liable to significant inaccuracies.

Method c) shall not be used for boats with a metacentric height of less than 1,5 m, since significant
inaccuracies might result. It can, however, be used for preliminary assessment.

For the purposes of determining the curve of righting moments, the vertical disposition of the mass of
the crew shall be

— asrequired by Annex B for calculations to show compliance with 6.2, or

— asrequired by 6.3.1 for calculations to show compliance with 6.3.
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E.2.3 Longitudinal centre of gravity

The longitudinal position of the centre of gravity (LCG) of the empty boat can be found using any of the
following methods:

a) methodsb)orc)inE.2.1;

b) calculation based on the calculated mass and centres of gravity of all individual components;

c) suspension of the boat in air, identifying the LCG using a plumb line from the suspension point.

transverse
contents of

If tanks ar
transverse

all tank

E.2.4 FrLe-surfd(.e cffect
Boats havi

dimension greater than 0,35By shall have their righting moments calculated with

s as given in Table E.1.

Table E.1 — Contents of tanks for calculation of righting'moments

g any tank (fuel, fresh, black and grey water, live wells, oils, etc.) that has a_ haxinjum

the

e linked by cross-connections that are kept open when the boat is in use/then the maxinjum
dimension of such a tank shall be measured between the extremes of the'linked tanks.

Loading condition
rank Loaded arrival Offset-load test Minimum operating
Fuel 10 % 50,% 0%
Fresh watef 10 % 30,% 0%
Black/grey|water 95 % 50 % 0%
Oils 10 % 50 % 0%
Bait tanks, Jive wells 95 % 50 % 0%
Where appllicable, free-surface effect shall be represented either by a virtual increase in the boat’s VCG
(see below] or by using computer software that models the movement of fluid in tanks with trim and Heel.

virtual inc

SMA TANK X PTANK

rease in the boat’s VCG due toeach tank =

, expressed in metres

where

PTA

m

SM

m

NK

APANK

is the density of fluid in tank, expressed in kilograms per cubic metre;
is the mass of the boat in the relevant loading condition, expressed in kilograms

is the second moment of area of waterplane of tank contents about longitudinal

E.1)

hXis

through 1ts centre ol area, expressed 1n m=.

If tanks are linked by cross-connections that are kept open when the boat is in use, then the value of
SMATANK shall be calculated assuming that all linked tanks act as one.

E.3 Determination by rigorous calculation

E.3.1 The curve of righting moments for a boat in calm water is most accurately determined by
computer calculation, using specialist software which correctly takes account of the changes in trim and
heave that take place as a boat heels. It is desirable wherever possible to use a vertical position of the
centre of gravity (VCG) which has been derived from an inclining experiment, except in the case of boats
with exceptionally high initial stability (such as multihulls) when a careful calculation of VCG will prove
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more accurate. The longitudinal position of the centre of gravity (LCG) shall be derived by calculation
from the longitudinal centre of buoyancy obtained from the inclining experiment.

E.3.

calc

2 In defining the watertight hull, cockpits, recesses, bow thruster tunnels and all appendages
affecting the buoyancy shall be correctly represented. Righting moment curves shall normally be
calculated with recesses modelled, assuming that at each heel angle such recesses flood up to the
exterior water level. However, up to the angle of heel at which recesses would otherwise fill (e.g. coaming
submergence), righting moments to be used to show compliance with 6.3 and 6.5 can alternatively be

ulated ignoring flooding of recesses through either

NO
all d

E.3
that
stry

E.3

be
effe

E.3

E.4 Determination by experiment

The
diff}
offs

be :Ecluded in the calculation of righting moment if desired. In this case, only the buoyant v|

£ - e - | el b £l 1 ) L | b RN R o el
ITCCITg PuUlts TUUIppTuU WILIT TTUITFTTLULID TIdp CIUSUT TS WIIILIT dI'T WdAlTI ULIGIIU TT U LT

degree 3 of ISO 12216, or

drains having a combined cross-sectional area smaller than three times the minimum arsg
to comply with ISO 11812 for quick-draining cockpits.

E Righting moments to be used to show compliance with 6.2 must assume flooding may oc
penings.

3 The buoyancy of superstructures and deckhouses might be inclided in the calculatio

the structure (including windows) is both watertight in accordanee with ISO 12216 and h4
ctural strength to survive the boat being rolled to a heel anglé of at least 90°.

4 The buoyancy of masts and standing rigging (butinot booms, gaffs or running rigg

cluded, i.e. the internal volume of free-flooding oZnon-watertight masts shall not be in(
ct of the mass of masts is included in the incliningexperiment results.

jculties, this would usually’only be considered appropriate for satisfying the requirem
et-load test (6.2) or the heel angle due to wind (6.4).

xterior to

ba required

cur through

n, provided
s sufficient

ing) might
blume is to
luded. The

5 Righting moment is equal to the rightinglever in metres multiplied by the boat mass i kilograms
multiplied by 9,806, and is expressed in new.ton metres.

curve of righting moments*can be found from a practical experiment. Because of the physical

ents of the

©IS
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Annex F
(normative)

Method for level flotation test

n.

WS.

iate
and
bine
ese
ard
the
the
vith

The

5 Or

for

rved

F1 Gengeral

The methods described in F.2, F.3 and F.4 shall be used, either by actual test or equivalent calculatid

F2 Test condition

During the|tests, the boat shall be in calm water in the light craft condition and then eguipped as follg

a) A mass$ equal to 25 % of the dry mass of stores and equipment included in the maximum total Joad
shall be added on the interior deck, on the centreline at Ly/2.

b) Vulnerfable items, such as engines, can be replaced with an appropriate mass at the appropn
locatign.

c) For outboard engines, the builder’s maximum recommended-power shall be used. Tables F.1
E2, columns 2 and 4 give the appropriate replacement mass to be used with respect to eng
power|for petrol engines. A heavier mass can be used if\itis recorded in the owner’s manual. A npass
of 86 % of the engine dry mass shall be used for diesgl, jet-propulsor or electric outboards, if t}
are supplied as the standard outfit. Boats equippéd for use both with and without an outbg
enging shall be tested in both conditions.

d) Forinboard engines, the replacement mass'shall be lead, steel or iron of a mass equal to 75 % of
installpd mass of the engine and stern-drive.

e) Replagement masses shall, as far as\practicable, have the same position of centre of gravity as
actuallengine.

f) Portalle fuel tanks shall be~rémoved. Fixed tanks shall either be removed, or shall be full y
either fuel or water.

g) All codkpit and similatydrains normally open during operation of the boat shall be left open.
plugs ¢f drains for emptying the boat of residual water when ashore shall be in place.

h) Care shall be taken throughout the testing to eliminate entrapped air other than in air tank
air corjtainéps:

i) Void compartments integral with the boat structure and not complying with the requirements
air tanks in Annex G shall be opened so that they become swamped with water.

j) Boats intended to be fitted with engines of more than 3 kW and which are fitted with integral air
tanks that have laminated, glued, welded or bolted seams in their construction, and which air tanks
do not comply with the enhanced pressure test of Annex G, shall have a number of air chambers
opened to atmosphere during testing, according to Table F.3.
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Table F.1 — Mass of single-engine installations

Engine + controls Battery
Engine power kg kg
kW Column 1 Column 2 Column 3 Column 4
Dry Swamp Dry Swamp

0to1,5 13,7 11,7 — —
1,6t029 18,2 15,5 — —
3.0-t0-5-2 409 34-8 J—
5,3to 11,2 60,0 51,0 91 5,0
11,30 to 18,7 104,5 88,9 20,5 11,4
18,8t0 33,6 124,1 106,2 20,5 11,4
33,7 to 44,8 161,7 138,2 20;5 11,4
44910 56,0 188,5 161,0 2075 11,4
56,1 to 74,6 207,6 177,2 20,5 11,4
74,7 to 108,2 258,6 220,5 20,5 11,4
108,3 to 164,1 260,7 222,3 20,5 11,4
164,2 and over 312,5 26633 20,5 11,4

NOTE Power in kW = (Imperial horsepower) x 0,745 7
Implerial horsepower = (Power in kilowatts) x 1,341
Power in kilowatts = (Metric horsepower) x 0,735 5

Metlric horsepower = (Power in kilowatts) x 1,360

Table F.2 — Mass of twin-engine installations

Engine + controls Battery
Total engine power kg kg
kW Column 1 Column 2 Column 3 Cdlumn 4
Dry Swamp Dry Swamp

37,6 to 67,2 2479 212,2 409 22,7
67,3 to 8956 323,3 276,2 40,9 22,7
89,7 £t0.142,0 376,8 321,8 40,9 22,7
112,1to 149,2 415,0 354,2 409 22,7
149,3 to 216,4 5171 4409 409 22,7
216,5 to 328,2 521,2 444,5 409 22,7
32:8;3amdover 6249 53255 4075 22,7

Table F.3 — Number of air chambers to be opened

Total number of air tanks Number to be opened
<4 Single largest
>4but<8 Two largest
>8 Three largest
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F.3 Swa

mped stability test

F3.1 A metallic test weight with a dry mass of (6dCL) kg but always more than (15d) kg shall be
suspended over the side of the boat at each of four positions in turn. These positions shall be at Ly/3
from the ends of the boat (as shown in Figure E1) or at the ends of the cockpit, if this is nearer amidships.
No other test weights shall be in the boat during this test, apart from those required by E.2.

F3.2 dis a coefficient to account for the buoyancy of the test weight, as given in Table F.4. Where test
weights are not all of the same material, the calculation shall be similar to

m

m

m
LD €l —AL _6CL F.1)
1,099 | 1,163 1,612

where

mi|p is the mass of lead weights, expressed in kilograms;

mqi is the mass of cast-iron weights, expressed in kilograms;

miL is the mass of aluminium weights, expressed in kilograms.
F3.3 As|an alternative to suspending a test weight over the side,jan equivalent heeling morIent
(calculated when the boat is upright) can be applied using weights 0¥ persons positioned inside the oat

at seat levd

F3.4 Wi
a position
0,2 m beloy
inside and

NOTE I

F.3.5 Foi
more than

[t is often helpful to partially fill the boat,with water before swamping in this manner.

|. Persons can only be used if they are not immersed when the boat is heeled.

'h the test weight in each position in turn, swamp.the boat by applying a downwards forg
n the gunwale at approximately mid-Ly until.the deepest point of the gunwale or coamir
v the water surface. Hold the boat in this position until the water level has equalized betw
putside, or for 5 min, whichever is less, and then release the boat.

each position of the test weights, after a further 5 min have elapsed, the boat shall not
45,

Table F.4 — Material coefficient

e at
g is
een

neel

Propel

Material

ty

Lead 65/35 brass Steel Castiron

Value g

fd 1,163

1,099 1,138 1,151
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‘ Ly/3

2 |
4
Key
1 Fentreline
2 feck
3 ppen boat
4 rockpit

Figure F.1 — Positioningtest weights

F.4| Swamped buoyancy test

F4.1 Load metallic test weights on the“inner bottom of the boat, evenly about the centre of the
ared available to the crew, according td-.the crew limit (CL) as given in Table E5. This area ghall have a
minimum headroom clearance of 0,6 m above the swamped waterline. Alternatively, provided they are
notjimmersed above the knee, people can be used instead of test weights, provided they havq a total dry
mags not less than the required mass of test weights if d is taken as 1,1.

Table F.5 — Mass of load test weights

Design category
B C D
Dry mass (kg)not less than d (75CL + myp1sc)? d(60 + 15CL) d(p0 + 10CL)

a  |mMiseisithe dry mass of stores and equipment included in the maximum load, expressed in kilograms.

Property

F.4 Qummh the hoat hv ann]‘nng a downwards force at a r\nmhnh on-the rnlnum]n at app rox]mately
mid-Ly until the deepest pomt of the gunwale or coaming is 0, 2 m below the water surface. Hold the boat
in this position until the water level has equalized between inside and outside, or for 5 min, whichever is
less, and then release the boat.

NOTE It is often helpful to partially fill the boat with water before swamping in this manner.
F.4.3 After a further 5 min have elapsed, the boat shall float approximately level with more than two-

thirds of the length of the top of the gunwale or coamings (including those across bow or stern) above
water.
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F4.4 For category B boats, demonstrate by calculation that the total buoyant volume (m3) is greater
than 1,33 mypc /1000, where the total buoyant volume is determined in accordance with clauses 7.6.1
and 7.6.2 of [SO 6185-4:2011, noting that the last sentence in 7.6.1 is not applicable.

NOTE The values of the formulae given in F.3.1 and F.4.1 are given in Table F.6.

Table F.6 — Mass of test weights

Mass in kilograms

Crew limit (CL)
Formula
T Z 3 Z: 5 [ 7 8 9 TP
6dCL, min. [I15d = 15d 15d 18d 24d 30d 36d 42d 48d 54d 60d
d(60 + 15CL) = 75d 90d 105d 120d 135d 150d 165d 180d 195d 210d
d(50 +10CL) = 60d 70d 80d 90d 100d 110d 120d 130d 140d 150d
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Annex G
(normative)

Flotation material and elements

Flotation elements as defined in 3.5.6 shall comply with the requirements in Table G.+Othler types of
flotption elements shall be evaluated following the same principles.

Thdse materials or parts of the boat which are not primarily intended to provide flotatior| but which
nevertheless contribute to the flotation characteristics shall not be subject to the requirements in this
anrnfex.

Table G.1 — Requirements for flotation elements
Property Air tank Air centainer | Inflated bag L(:[;v density
aterial
Airtightness RT RT R —
Meghanical robustness or protection R R R R
Drdining facility R R — —
Redistant to or protected from sunlight — R R R
Fitged with an inflation point — — R —
Terllperature resistant -40 °C to +60 °C — — — R
Water absorption max. 8 % by volume — — — R
Secprely fastened to withstand buoyaney
— R R R
forge
Endapsulated or resistant to liquids — — R R
Label: “Do not puncture airtank/container/
N R R R —
bag
NOTE 1 R denotes thatthis property is required but is not subject to a specific test by the builder.
NOTE 2 RT denoteSithat this property is required, and is required to be tested by the builder.

G.2 Tests

Thg water absorption of low-density material shall not exceed 8 % by volume after being submerged for
8 d according to ISO 2896.

NOTE Materials complying with the requirements of IMO Resolution MSC.81(70) Part 1,[4] Clauses 2.7.5 to
2.7.8 are deemed to satisfy this requirement.

Where air tanks or air containers are used, they shall be subject to a pressure test, carried out at an
initial over-pressure, with a permitted pressure drop within 30 s, as given in Table G.2.

Boats intended to be fitted with engines of more than 3 kW and which are fitted with integral air tanks
which have laminated, glued, welded or bolted seams in their construction, and which air tanks do not
comply with the enhanced pressure test, shall have a number of air chambers opened to atmosphere
during testing, according to Table F.3.
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Table G.2 — Test pressures

Condition Enhanced pressure test Basic pressure test

gef;:ignbers required to be opened during flotation None As detailed in Table F.3

2,5 kPa (250 mm water) 1,25 kPa (125 mm water)

Initial over-pressure
1,0 kPa (100 mm water) 0,75 kPa (75 mm water)

Maximum pressure drop in 30 s

Breather holes in air tanks designed for the relief of air pressure due to variations in ambient
temperature can be temporarily sealed during the above test, provided that their position does not

alter the efffectiveness of the tank during the flotation tests of Annex F.
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Annex H
(normative)

Information for owner’s manual

The following stability information, as appropriate to the design, shall be included~in the owner’s

ma

A

I
Thi
1
1

[

q

H.2

ual as defined in ISO 10240.

aximum load has been used for assessing stability and buoyancy comprising

anufacturer’s maximum recommended load per ISO 14946 ... .l kg
uel, fresh water, other fluids to maximum capacity of fixed tanks ~......... kg
Maximumload O kg

5 assessment has been made assuming that

he boat in the empty craft condition has a massof .\ ... kg
he boat in the light craft condition has a mass ofC~ ... kg
he maximum recommended outboard enging;massis ... kg

111 standard equipment is aboard.

Specific information

If appropriate, the following information shall be included in the owner’s manual.

a)

b)

the requirements of 6:8).

The followingropénings are marked “KEEP SHUT WHEN UNDER WAY”, and care shall
observe thiswdrning: (insert list of relevant opening locations). “Under way” has the mea
anchor, or niade fast to the shore, or aground”. (Text to be inserted when required according to 6.1.1.6).

This boat has been assessed as capable of supporting the crew even when swamped (wWHen meeting

Ie taken to
ing “not at

IMFPORTANT — Failure to observe the limitations given below may result in the boat chpsizing.

Wh

ere)certain parts of the boat have had crew access restricted by the offset-load test, thg following

text shall be included, as appropriate:

<)

d)

©IS

For stability reasons, the following parts of the boat should only be accessed by people in
exceptional circumstances: (insert list of relevant locations). Such locations are indicated by the

safety sign in Figure H.1.

For stability reasons, the following parts of the boat should only be accessed by more than the
indicated number of persons in exceptional circumstances: (insert list of relevant locations, e.g. deck,
coachroof, flybridge, and limit on each location). Such locations are indicated by the safety sign in

Figure H.2 and/or a sign at each control position.
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1"

2/

sign POJ)4 “No thoroughfare” from ISO 7010

supplen

sign W(

supplen
express

hentary text to read “No access”

Figure H.1 — No access sign

1"

2/

01 “General warning” from ISO 7010

hentary text to read “Max N persons on (l6cation)” where N is the relevant number and (location) is

ed for example as “flybridge” or “coachreof”

Figure H.2 — Limited access sign
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Summary of requirements

1SO 12217-1:2015(E)

The design category given in respect of stability and buoyancy is that for which the boat satisfies ALL

roaquiramantc accnrding a0 2 Ao craiaaeiond 1o Tohla T 1
the requirements-according-to-5-3-as-summarizedinTable L
Table I.1 — Summary of requirements
Option number 1 2 3 4
Design A B c D B c D ¢ D " D
category
any amount — — — — yes yes yes — — + —
partially - _ _ _ _ _ - ves yes 1 o
Ddeg r:.e of protected
eckin
br coverigng not fully _ _ _ _ _ _ _ _ _ vbs yes
enclosed
fully enclosed yes yes yes yes — - — — — + —
Dpwnflooding openings comply s
®.1.1) yes yes yes yes yes yes yes yes yes ygs yes
Required IpR) > 0,5 0,4 0,353 0,3 04 0,3 0,25 0,5 0,4 06 0,4
(:o\_lvr:‘ftlczgtii;s):j hpg) to be > L7 L7 Ly/17 Ly/20 17 L/20 Ly /24 Ly/12 — Ly{10 —
eig .
hpr) Need not
(bsing figures) oR T o] 141 1,41 0,75 034 1,41 0,75 0,4 0,75 — ofs —
4 Recf||uirt:‘t:1 I, o be > 0,5 0,4 0,3 0,2 0,4 0,3 0,2 0,3 0,2 o5 0,4
bwnflooding
height hp(r) Need not
by Annex A) R e | 141 1,41 0,75 0,4 1,41 0,75 0,4 0,75 0,4 ofs —
to be >
Diownflooding % bow = do + 25 o+ 15 — — do +15 - - - - T -
ngle (6.1.3
gle ( ) or if greater = 30° 252 — — 25° — — — — + —
%o < bowr) = 11,5 + (24 — L,)3/520
Offset load residual
(6.2) freeboard & — 0,014L,,| 0,010 — 0,014L,,| 0,010 |0,114L,, | 0,07L, | 0,11VL,, | 0,07VL,,
to be >
. when vy, (m/s) # 28 21 — — 21 — — — — + —
Rdllling in waves
(6.3.2) Ay 2 A4 When 25+ 20 + . o 20 + o . . o 1 .
= 201V 20/vp 20/vy
If ¢G2max 2 300' . . — — . — I — — 4 —
RMY, to be > 25 kN-m 7 KN-m 7 KN-m
Heictance i %émaﬁjsg; 020m | 020m - - 0,20 m — - - — 1 -
Jesistance to 30 =
waves (6'3'3) If ¢GZmax <30°, 750/¢GZmax 21O/¢GZmax _ — 21 0/¢GZmax —_ — — — + —
RM,,., to be = kN-m kN-m kN-m
If < 30°,
ggilaxto be = 6/¢GZmax m 6/¢GZmax m - - 6/¢GZmax m - - - - T -
Heel due to wind when vy (m/s) = — — 17 13 — 17 13 17 13 17 13
eel due to win
(6.4)onlyif | wind heel angle 0.7¢ow) | 0.7¢0r) 0.7dor) | 0.7¢ow) | 0.740r) | 0.7¢0r) | 0.7 dor) | 0.7¢0r)
ALy > 0,5L,B, dy < — — and and — and and and and and and
0,74y | 0,7¢p 07dy | 07¢ | O7¢p | 076y | 07y | 07¢p
S -
Recess size (6.5)| 2% % '025,\,'"; 250Fg/Ly | 550Fs/Ly 123‘:” R — — _ _ _ _ _
Habitable multihulls (6.6) yes yes yes yes yes yes yes yes yes yes yes
Motor sailers for vy (m/s) = 18 14 — — — — — — — — —
(6.7) My <] 05GZ, 0 | 05GZa | — — — — — — — — —
Flotation none required yes yes yes yes — — — yes yes yes yes
tests (6.8) required — — — — yes yes yes — — — —
Detection & removal of water (6.9) yes yes yes yes yes yes yes yes yes yes yes
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Annex ]
(informative)

Worksheets

The following worksheets are provided to assist in the systematic assessment of a boat according to
this part of4S01221%
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ISO 12217-1 NON-SAILING BOATS OF LENGTH GREATER THAN OR EQUAL TO 6 m
CALCULATION WORKSHEET No. 1

D L= T o
Design category intended: Monohull / multihull:
Item Symbol Unit Value Ref.
Length of hull as in ISO 8666 Ly m 3.3.1
Length waterline in loaded arrival condition Ly m 3.3.2
Empty craft condition mass MEG kg 3.4.1
standard equipment kg 3.5.12
water ballast in tanks which are notified in the owner’s kg 3.4.2
manual to be filled whenever the boat is afloat
Light craft condition mass = mgc + standard equipment + ballast mLc kg 3.4.2
Dgsired Crew Limit CL — 3.5.3
Mass of:
desired Crew Limit at 75 kg each kg 3.4.4
provisions + personal effects kg 3.4.4
drinking water kg 34.4
fuel kg 3.4.4
lubricating and hydraulic oils kg 3.4.4
black water kg 3.4.4
grey water kg 3.4.4
any other fluids carried aboard (e.g. in bait tanks) kg 3.4.4
stores, spare gear and cargo (if any) kg 3.4.4
optional equipment and fittings not included.in.basic outfit kg 3.4.4
inflatable liferaft(s) in excess of essentiahsafety equipment kg 3.4.4
other small boats carried aboard kg 3.44
margin for future additions kg 3.4.4
Maximum load = sum of abovemasses my kg 3.4.4
Maximum load condition mass)= m ¢ + m_ mpc kg 3.4.5
mass to be removed forloaded arrival condition kg 3.4.6
Lopded arrival condition-mass mia kg 3.4.6
Mass of:
minimuménumber of crew according to 3.4.3 kg 3.4.3a)
non-consumable stores and equipment normally aboard kg 3.4.3b)
Lopd-tobe included in minimum operating condition m' kg 3.4.3
Light-eraft-condition-mass T kg 342
Mass in the minimum operating condition = m ¢ + m’|_ mpmo kg 3.4.3
Is boat sail or non-sail? 3.1.2,5.2
reference sail area according to ISO 8666 Ag m? 3.3.8
sail area / displacement ratio = 4g/(m pc) #3 — 3.1.2,5.2
CLASSIFIED AS [non-sail if Ag/(m p¢) % < 0,07] SAIL/NON-SAIL? 3.1.2,5.2
NB: If NON-SAIL, continue using these worksheets, if SAIL, use ISO 12217-2
GO TO WORKSHEET No. 2
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1ISO 12217-1 CALCULATION WORKSHEET No. 2 TESTS TO BE APPLIED

Question Answer Ref.

Is boat fully enclosed? (see definition in ref.) YES/NO? 3.1.6

Is boat partially protected? (see definition in ref.) YES/NO? 3.1.7

Item Symbol Unit Value Ref.

Windage area in minimum operating condition ALy m?2 3.3.7

Length of{hull Ly m 3.3.2

Beam of hull By m 333
Ratio A y{(Ly Br) —

Choose any ONE of the following options, and use all the worksheets indicated for that'option.

Option 1 2 3 4 5 6
categoriep possible Aand B CandD B CandD' | CandD | CandO
decking gr covering fully fully any any partially any

enclosed | enclosed | amount amount | protected | amount

downfloodling openings 3 3 3 3 3 3
downfloo4iing angle 3 3
downfloogling all boats 3 3 3 3a 3 3
height tedt Annex A method 4 4 42
offset loafl test 5 5 5 5 5
resistance to waves + wind 6 6
heel due fo wind action 7b 7b 7b 7b
recess size 8 8¢
habitable [multihulls 9 9 9 9
motor sailers 9 9 9 9
flotation test 10 10
flotation material 10 10
detection|& removal of water 11 11 11 11 11 11
SUMMARY 12 12 12 12 12 12
2  The downflooding height test is not required to be conducted on the following design category C and D boats:

— thoseéwhich, when tested in accordance with F.4, have been shown to support, in addition to the mass

fleqdired by F.2 and Table F.5, an additional equivalent dry mass (kg) of (75CL + 10 % of dry mass of stores
and equipment Included n the maximum total 1oad), or

— those boats that do not take on water when heeled to 90° from the upright in the light craft condition.
b The application of Worksheet 7 is only required for boats where 4| \/(LyBy) > 0,5.
¢ Only required for boats of design category C.

Option selected
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