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Foreword

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 criteriameé
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).

¢ntion is drawn to the possibility that some of the elements of this document may be the
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 of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellras information about ISO’s ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.
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if fourth edition cancels and replaces’the third edition (ISO 12217-1:2015), of which it cd

5 document was prepared by Technical Committee ISO/TC 188, Small craft, in collabot
European Committee for Standardization(CEN) Technical Committee CEN/TC 464, Sm
brdance with the Agreement on techniealcooperation between ISO and CEN (Vienna Agr

or revision. The main changes are’as follows:
the Normative references-have been updated;

the “allowance for thermaximum mass of optional equipment and fittings not incly

condition);

in Clause H{l~the first paragraph has been slightly reworded as a Note, so as to clear
informative reference to ISO 10240, which has been moved from Clause 2 to the Bibliogt

in Annex ], the calculation worksheet No. 1 has been corrected to reflect the changes i
345;

bnance are
ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
herence to
[TBT), see

ation with
nll Craft, in
cement).

nstitutes a

ded in the

manufacturer’s basic-outfit” has been moved from 3.4.4 (maximum load) to 3.4.5 (maximum load

y make an
aphy;

h 3.4.4 and

minor editorial changes throughout the document.

Alist of all parts in the ISO 12217 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document 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

requireme

1LS according to o.5, d4s summarized In Annex I.

Vi
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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 document does not guarantee total safety or‘total freedom of
risk from capsize or sinking.

IMBORTANT — The electronic file of this document contains colours which'are considered to be
usefful for the correct understanding of the document. Users should therefore considdr printing
thi§ document using a colour printer.

1 [Scope

Thif document specifies methods for evaluating the stability'and buoyancy of intact (i.e. uhdamaged)
boalts. The flotation characteristics of boats susceptible to;swamping are also encompassed.

The evaluation of stability and buoyancy propertiesising this document will enable the|boat to be
assigned to a design category (A, B, C or D) appropridte to its design and maximum total load.

Thif document is principally applicable to boats’propelled by human or mechanical power df 6 m up to
24 m hull length. However, it can also be applied to boats of under 6 m if they do not attain the desired
des|gn category specified in ISO 12217-3 and they are decked and have quick-draining recesses which
conjply with ISO 11812.

In relation to habitable multihulls, this document includes assessment of susceptibility td inversion,
definition of viable means of escape and requirements for inverted flotation.

Thif document excludes:

— |inflatable and rigid-inflatable boats covered by the ISO 6185 series, except for referendes made in
the ISO 6185 series to specific clauses of the ISO 12217 series;

— |personal watercraft covered by ISO 13590 and other similar powered craft;
— |gondolas.and pedalos;

— |sailing surfboards;

— surfboards, Including powered suriboards;

— 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.

©1S0 2022 - All rights reserved 1
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 2896:2

001, Rigid cellular plastics — Determination of water absorption

ISO 3864-1:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for
safety signs and safety markings

ISO 6185-4r2¢€

power ratif
ISO 8666:2
IS0 9093, S
ISO 11812,

[SO 12216,
requiremer

1SO 122171
boats of hu

ISO 14946
[SO 15083,
[SO 15085,

3 Terms and definitions

For the pui
ISO and [E
— ISO On
— IECElIg

NOTE ’

.g f 1’5 k ad greater

020, Small craft — Principal data

mall craft — Seacocks and through-hull fittings

Small craft — Watertight or quick-draining recesses and cockpits

Small craft — Windows, portlights, hatches, deadlights and doors — Strength and watertight
ts

2:2022, Small craft — Stability and buoyancy assessment and-categorization — Part 2: Sal
[ length greater than or equal to 6 m

2021, Small craft — Maximum load capacity
Small craft — Bilge-pumping systems

Small craft — Man-overboard prevention and-recovery

poses of this document, the following terms and definitions apply.

[ maintain terminology databases for use in standardization at the following addresses:

line browsing platformtavailable at https://www.iso.org/obp

ctropedia: availableat https://www.electropedia.org/

'he meanings oficertain symbols used in the definitions are given in Clause 4.

3.1 Pri
3.1.1

design category

ary

1SS

ling

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-sailin

g boat

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

© IS0 2022 - 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 vith ISO 11812 with a combined volume of less than (Ly|By F)/40,
and

all qlosing appliances have their degree of watertightness in accordance with 1SO 12216

Note 1 to entry: The size of recesses permitted for boats of design category A, B or some boats of design category
Cisfrestricted 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 F);)/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.

©1S0 2022 - All rights reserved 3
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Dimensions in millimetres

Key
1 recess

2 sheerlifpe

3  opensH

3.1.8
habitable

rea open from above (less than two-thirds of total sheerline ared)

boat havi

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

Note 1 to enmtry: A boat is considered to-be**habitable” if a fabric closure is used instead of a rigid door, of
cabin has fapric sides.

Note 2to e

— acockyg

— an open-sided cuddyintended to provide limited protection from spray, provided it is not fitted with f3

closure

Note 3 to entry; Locations used for sleeping have minimum dimensions of 1,5 m diagonal length, 0,4 m w

at the wide

elter or enclosed cabin
Figure 1 — Partially protected boat
boat
g a fully enclosed cabin withrigid roof fitted with one or more bunks, benc

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

it tent, or

s all round:

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

hes,

the

bric

idth
Pnts

not

designated
included.

bhy—the builder to he nsed exclusively for storage and referenced in the owner’s manual arel

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 b

oat, or a recess, apart from those excluded in 6.1.1.6

© IS0 2022 - All rights reserved
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2

downflooding angle

D
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
whe
dow

Not

Not

3.3

3.3
len
Ly

leng

Not

3.3
len

LWL
wa

ap
Not

Not

L el pu £l I 1 4= | £l . H
llJD 15 LIIT UUVW 1111UUullls allle |49 all_y uUVVllllUUullls Uycllllls

¢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 (cm?2), greater than the number'rep
1,2LyByF) 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 load 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 entry: 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

BMH

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

Fy
distance o
boat being

Note1toe
Note2toe

3.3.6
draught o
Te

draught of]
being uprig

Note 1 to en|

3.3.7

 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

try: Draught of canoe body excludes appendages such as rudders or skegs and is expressed in me

windage area

Apy
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

v
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 ¢y,

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

© IS0 2022 - 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, lini:lxg, 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_ lengine(s), including all

supplies and controls as needed for their operation, permanently instaled-fuel systems, including
tanks;

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

EXAMPLE Fluids in hot or cold water, fuel, lubricating of hydraulic oil systems.
f) |internal equipment, including:

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

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

— electrical installation and equipthent, including permanently installed batteries moynted in the
position intended by the builder;

— fixed navigational and electronic equipment;
— fixed firefighting 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 ladders, steering
equipment, winches, sprayhood(s);

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

£<) 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 mg 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);

©1S0 2022 - 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 F.2.

Note 2 to entry: The mass in the light craft condition is denoted by m; . and is expressed in kilograms.

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

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

— 73kgwhere L; <8 m,
— 130 kg where 8 m < L;; < 16 m,
— 225 kg where 16 m < Ly; < 24 m;

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

EXAMPLE Loose internal equipment and tools, spare partsy‘dishes, kitchenware and cutlery, additi
anchors, difjghy and outboard if carried aboard.

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

Note 2 to efjtry: Water ballast in tanks which are Symmetrical about the centreline, and which are intende
the builder fo be used for variable asymmetricbalasting while under way, is excluded.

Note 3 to entry: The mass in the minimum operating condition is denoted by my,y and is expressed in kilogrg

344
maximum|load
load which|the boat is designédito carry in addition to the light craft condition, comprising:

— the crgw limit at 75 kg each;
— the personal effects of the crew;

— storesjand.dargo (if any), dry provisions, consumable liquids;

can

the

bnal

bait

H by

ms.

— contents-of all permanently installed storage tanks filled to 95 % of their maximum capa

including fuel, drinking water, black water, grey water, lubricating and hydraulic oil, bait tanks a
or live wells; plus ballast water at 100 % capacity;

City,
nd/

— 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 storesand equipment normally carried on the boatand notincluded in the manufacturer’s
list of standard equipment, e.g. loose internal equipment and tools, spare parts, additional anchors,

dinghy and outboard if carried aboard;

8 © IS0 2022 - All rights reserved
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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

maximum load condition

boalt in the light craft condition with the maximum load added and an allowance for the maxi
ptional equipment and fittings not included in the manufacturer’s basic outfit so as.to'groduce the

of o
des
cab

Not

3.4
loa

boalt in the maximum load condition minus 85 % of the maximum capacity of fixed or porta

tan
con

Not
Not
3.4
dis
Vp

volyme of displacement of the boat that corresponds to the appropriate loading condition,

den

Not

3.5

3.5
cal¢

Yw

winld speed to beused for calculations

Not

3.5

gn trim, the crew being in positions typically used when the boat is under way (e.g.
n, cockpit, deckhouse or wheelhouse) such positions being designated by the builder

e 1 to entry: The mass in the maximum load condition is denoted by m; j, and is eXpressed in kilo

6
led arrival condition

ks for fuel, oils and drinking water, and minus 90 % of edible stores, but including
bination of optional fittings or equipment with respect to_stability

b 1 to entry: In this condition, tanks have 10 % of their maximum capacity remaining.
p 2 to entry: The mass in the loaded arrival condition is dehoted by m; , and is expressed in kilog

7
blacement volume

sity of water as 1 025 kg/m3

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

Other terms and definitions

1
fulation wind speed

e 1 to entfy:) Calculation wind speed is expressed in metres per second.

2

mum mass

within the

grams.

ble storage

the worst

ames.

taking the

cre

W

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

©IS
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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 fifrefighting equipment, flashlight, binoculars, radio (e.g. VHF), ball and cone visual sigrjals,
charts, navyigational publications and, for design categories A and B, liferaft(s) sufficient’for the cfew
limit in the 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, andnot integral with the hull or deck structure

3.5.6.3
low densify 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 inflgted
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.

10 © IS0 2022 - All rights reserved
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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. References [6] and [8].

3.5.

8

loa ed-waterline

3.5
rec
leve
the
cov

Not

3.5

righting lever

GZ
ata
bet

atlerline of the boat when upright in the maximum load condition

9
pss retention level

1 of water in recesses, when the boat is at design trim, at which 20 % of the mppermost p
surrounding coaming (measured in horizontal plane parallel to waterlin€ at design trin
bred by water, assuming that all gates, doors or drainage openings are confsidered to be

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

10

specific heel or trim angle in calm water, the distance\in both the horizontal and transv
veen the centre of buoyancy and the centre of gravity,

eriphery of
) would be
ealed

brse planes

Note 1 to entry: Righting lever is equal to the righting mement divided by the product of mass, in kilpgrams, and
accdleration 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
ang

location of the centre of gravity. Other more approximate methods are also available. The righting mg

sub
Not

3.5
sta

dev

tab

b 1 to entry: The righting fnoment varies with heel angle and is usually plotted graphically
e. Righting moments are\most accurately derived by computer from knowledge of the hull sh

tantially with hull form, centre of gravity position, boat mass and trim attitude.

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

12

hdard-equipment
icesrincluding outboard motors (excluding those for tenders), loose furniture and furnishi
es,chairs, non-permanently installed mattresses, curtains, etc., portable bilge pumping

hgainst heel
hpe and the
ment varies

hgs such as
bquipment,

anc

oars (if appropriate), and essential safety equipment

1 : -1 1 - 1 : - 1 £ 1 1 +1 1 1.1 : 1 dd
1015, CIIdILL, Wdl PS5, 5dl15, TOUST TALTIIIAD TUUIPIITIIU SUCLID 45 ICITUCT S, UDUdUIUUK dllu UUdlLlng a er,

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 0,25L,%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:

©1S0 2022 - All rights reserved 11
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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
not at anchor, or made fast to the shore, or aground

4 Symblols

For the puiposes this document, the symbols and associated units in Table 1 apply.

Table 1 — Symbols

Symbol Unit Meaning
[0) degree (°) |Angle of heel
bp degree (°) |Downflooding angle of any downflooding opening, see-3.2.2
$pa degree (°) |Downflooding angle at which a certain area of opefiings is submerged, see 3.2.2
Dczmax degree (°) |Angle of heel at which maximum righting moméntor lever occurs
b0 degree (°) |Angle of heel measured during offset-load test; see 6.2 and Annex B
bo(r) degree (°) |Maximum permitted heel angle during offset-load test, see 6.2.3
PR degree (°) |Assumed roll angle in a seaway, see 6:3:2
o degree (°) |Angle of vanishing stability, see 3:3:9
bdw degree (°) |Angle of heel due to calculation-wind speed, see 6.4
Ay m? Windage area of hull in profile at the appropriate loading condition, see 3.3.7
"W m? Windage area of hull in profile but not less than 0,5LyBy;, see 6.3.2
Ag m? Reference sail area aceording to 3.3.8
By m Beam of hull according to 3.3.3 and ISO 8666
By, m Bearp waterline a.ccording to 3.3.4, which for multihull boats is the sum of the
maximum waterline beams of all hulls
CL Crewdinrit = maximum number of persons on board, see 3.5.3
d Density coefficient for submerged test weights, see Clause F.3
Fy m Ereeboard amidships at the appropriate loading condition, see 3.3.5
GM m Transverse metacentric height
GZ T Righting lever = righting moment (N-m)/[mass (kg) x 9,806(m/s?)], see 3.5.10
h m vertical distance between geometric centres of 4}y and underwater profile area,
see 6.3.2
hp m Actual downflooding height, see 3.2.3 and 6.1.2
hD[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
Ly, 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
Mgc kg Mass of the boat in the empty craft condition, see 3.4.1
mya kg Mass of the boat in the loaded arrival condition, see 3.4.6
myc kg Mass of the boat in the light craft condition, see 3.4.2
mypc kg Mass of the boat in the maximum load condition, see 3.4.5
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Table 1 (continued)

Symbol Unit Meaning
My, kg Mass of the maximum load, see 3.4.4
My kg Mass of the boat in the minimum operating condition, see 3.4.3
My N-m Heeling moment due to wind, see 6.3.2
RM N-m Righting moment, see 3.5.11
Tc m Draught of canoe body at the appropriate loading condition according to 3.3.6
Vp m3 Displacement volume, see 3.4.7
Vr m> Volume of a non-quick-draining recess, see Annex A
Vi 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 from nearestextremity of Ly
x'p m Longitudinal distance of downflooding opening from forward end of Ly
Vb m Transverse distance of downflooding opening from periphery of boat
Y'p m Transverse distance of downflooding opening off céntreline
Zp m Height above waterline of downflooding opening

5 |Procedure

5.1] 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 excegd:that determined by the seating or standing space
reqpirements of ISO 14946:2021.

IMRORTANT — Ensure that the maximum load is not underestimated.

NOTE If a boat is assessed with different amounts of maximum load, different design categofies may be
assipned according to the load.

5.2 Sailing or non-sailing

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

As <0,07x(mipe)*? @
whére
fAg is the reference sail area according to 3.3.8 (expressed in square metres) and

1SS0 86662020

TO U 0000 EUEYU;

mypc 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 1SO 12217-2:2022.
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 .

©1S0 2022 - All rights reserved 13
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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 (see 3.5.13) or the boat must comply with this document when the bow ramp is open.

Table 2 — Tests to be applied

Option 1 2 3 4 5 6
Categories Aand B CandD B CandD CandD Cand
possible
Decking ol Fully Fully Partially | AT :’;’u 1

ne enclosed enclosed Any boat Any boat protected p y
covering erclose

boat? boat? boatb

boat°¢

Downflooding 6.1.1 6.1.1 6.1.1 6.1.1 6.1.1 6.1.1
openings
Downfloodjing- d
height test 6.1.2 6.1. 6.1.2 6.1.2 6.2 6.1.2
Downfloodfing 6.1 . 6.1.3 . . .
angle — —
Offset-load|test 6.2 6.2 6.2 62 6.2 6.2
Resistancefto 3 . 6.3 \ . .
waves + wiphd _ -
Heel due to|wind . 6.4¢ o 6.4¢ 6.4¢ 6.4¢
action - - — —
Recess sizé) 6.5 6.5f —G — — 6.5.4f
HablFable 6.6 6.6 6.6 6.6 6.6 6.6
multihulls
Motor sailefrs 6.7 — — — — —
Flotation
requirements o N 68 68 o -
Flotation njaterial — — Annex G Annex G — —
Detection gnd
removal of water 69 6.9 69 6.9 6.9 69
a This tgrm is defined in 3.1¢6.
b This tdrm is defined ip-3u1.7.
¢ That ig, any boat thaPis not “fully enclosed”, thus including boats without any decking.
d The dqwnflooding’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, A;y 2 0,5L,By.
f This r¢quirement only applies to design category C.

5.4 Variation in input parameters

Users of this document 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 watertight integrity appropriate to the design
category is maintained.

14 © IS0 2022 - All rights reserved
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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
area.

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

6.1
the
bel

a)
b)

1.3 Seacocks complying with ISO 9093 together with means of preventing flow into.the
seacock is open shall be fitted to through-hull pipe fittings located with any pant-of t
pw the loaded waterline when the boat is upright apart from:

engine exhausts, or

drains forming an integral part of the hull and of equal strength and tightness extendir
outlet to above the fully loaded waterline by at least 0,12 m for design\category A, 0,08 n
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:

Inst

a pipe or hose extending above the loaded waterline, or
a pipe or hose leading to a downflooding point above the loaded waterline, or
anon-return valve, or

a pipe or hose connected to a system that cannot flood the interior of the boat, or

position.

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

6.1
sha

6.1
of ¢

1.4 Openings within €he boat, such as outboard engine trunks or free-flooding fish
| be considered as pgssible downflooding openings.

1.5 For boatsto’be given design category A or B, downflooding openings not fitted wit
Josing appliance shall only be permitted if they are not in Area I (as defined in ISO 1221

essential for.cabin or engine ventilation requirements, but these shall at least comply wit

deg]

6.1

ree 3.

boat when
he opening

g from the
for design

for seacocks not connected internally, a permanent cap or means of securing the seacock if the closed

ructions for the correct and safe epetration of seacocks shall be included in the owner’s nhanual.

bait tanks,

h any form
6) and are
h tightness

1(6, " The requirements given in 6.1.2 and 6.1.3 apply to all downflooding openings exce

Dt:

a) watertight recesses with a combined volume less than (LyByF),)/40, or quick-draining recesses;

b)

©IS

drains from:

1) quick-draining recesses, or

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

upright,
and which:

i) arefreeing ports fitted with non-return flap closures which are watertight from the
degree 3 of ISO 12216, or

02022 - All rights reserved
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d)

f)

g)
h)

16

ii) have a combined cross-sectional area smaller than three times the minimum area required to
comply with ISO 11812 for quick-draining cockpits;

non-opening appliances which comply with ISO 12216;

opening appliances located in the topsides which comply with [SO 12216 which are:

1) referenced in the owner’s manual as watertight closure to be kept shut when under way, and

2) clearly marked on the inboard side “KEEP SHUT WHEN UNDER WAY” in upper case letters not
less than 4,8 mm high, and

3) po
of
to
th
c

o8]

openin
floode

openin
degred
WAY”

than 4

engine
discha
openin

1) wi
th

2) wi
th
pr

3) w3
th
pr
Sp
up

qulick-draining spaces of the boat, see Figure 2.

sitioned so that the lowest part of the opening is above the loaded waterline by at least)5
the minimum downflooding height required by 6.1.2 or in the case of means of escapeAfi
habitable multihulls considered to be susceptible to inversion (see 6.6) positioned V
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 the boat is upright;

g appliances which are fitted in a compartment of such restricted yolume 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 connecteditowatertight systems;
rge pipes fitted with non-return valves;
gs in the sides of outboard engine wells whig¢h are of:

itertightness degree 2 and having the:léwest point of downflooding more than 0,1 m ah
e loaded waterline, or

itertightness degree 3 and having/the lowest point of downflooding more than 0,2 m al
b loaded waterline and alsotwabove the top of the transom in way of the engine mount
pvided that well drain holesare fitted, see Figure 2, or

itertightness degree 4.and having the lowest point of downflooding more than 0,2 m al
b loaded waterlinecahd also above the top of the transom in way of the engine mount

pces into which water might be admitted has a length less than Ly /6 and from which w
to 0,2 m abeve the loaded waterline cannot drain into other parts of the interior or 1

D %
ted
vith
bign

n if

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

DER
less

ove

ove
ing,

ove
ing,

pvided that welldxain holes are fitted, and that the part of the interior or non-quick-draifing

hter
on-
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Dimensions in metres

<L,/6

\

Key

Ul s W N

6.12 Downflooding height

6.1)2.1 Test

Thi} test is to demonstrate sufficient margins of freeboard for the boat in the maximum loa
befpre water is shipped aboard.

Thd

boalts:

Thip test shall be performed using people as described below, or test weights to represent

75
med

a)
b)

~N

o~/ <
A5

waterline

watertightness degree 3 or 4

drain

watertightness degree 4

non-quick-draining space

Figure 2 — Openings in outboard engine'wells

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

those which, when tested in aceordance with Clause F.4, have been shown to support,
to the mass required by Clause‘F.2 and Table E.5, in the same location, an additional eq
mass (kg) of (75CL + 10 %-0f dry mass of stores and equipment included in the maximu

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

kg per person], ot by calculation (using a lines plan and displacement derived by a W
isured freebeards).

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

In“calm water, load the boat with all items of maximum load, with the people position|

1 condition

ry Cand D

in addition
ivalent dry
load), or

ondition.
people (at
reighing or
n 75 kg.

ed so as to

achieve the design trim.

)

©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 pip
see Figures C.1 and D.1 ¢).

02022 - All rights reserved
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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:

i)

ii)

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

b)

d)

Y
1,6
14
1,2
1

0,8
0,6

y

)

0,2
0

Key
X
Y
1

18

Deterrhine the design category by comparing the measurements with the requirements| for
minimum downflooding height, as modified by b) to d) below, using either
1) the method of Annex A, which generally gives the lowest requirement, or
2) Figures 3 and 4, which are based only on boat length.
For bopts assessed using option 3, 4 or 6 (see Table 2), the required downflooding height within
Ly/3 of the bow shall be increased as shown in Figure 5.
Boats pssessed using option 3, 4 or 6 are permitted a 20 % reduction in required downflooding
height|in way of an outboard engine mounting position, provided thatthe width of the area where
this reduction applies is minimized.
Boats pssessed using Figure 3 or Figure 4 shall be permitted downflooding openings having a
combined clear area, in square millimetres (mm?), of not niere than 50Ly? within the aft quartgr of
Ly, prqvided that the downflooding height to these openifigs is not less than 75 % of that requjred
by these figures.
Y
1
A&B 0o | L1016
1,17 / 0,8 / (2) () (5) (6)
X 0,7 ,/ /- ~
A ’ v L L,/20 (&)
\ 0'5 » H
\ oa LA \
VLT SRS L/ (D)< \
03 L/12 (5 1
B 0,2
0,1
6 0 6
5 10 15 20 25 X 5 10 15 20 25 X
a) Design categories A and B b) Design category C
length of hull (m)
required downflooding height (m)
option numbers (see Table 2)
Figure 3 — Required downflooding height — design categories A, B and C
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Y
05 |
(5)(6)
X (2) (&) (5) (6)
0,4 7 -
0,3 7< ] — 1
// T L/20 Q)<
~ ]
T L/24 (2)
0,2 s
5 10 15 20 25 'y

Key
X |length of hull (m)

required downflooding height (m)
1 |option numbers (see Table 2)

Figure 4 — Required downflooding height-< design category D

Key
waterline

basic downflooding height requirement
increased requirement forward

Figur'e 5 — Increase in required downflooding height — options 3,4 and 6

6.1;3 «Downflooding angle

Th' H Eio b L. £l ot 1 H ££3 .23 s 3 £1 1 lobaf H ] 4 t't‘ f
1 I C\{ull CIIITCIIU IO LU OIIUVYV LIIdU L1IICTI U 10 OUITICICIIU 11Idl 5111 Ul TICTT culslc UCTIUI'C olsuuu.cuu. \'l»lan 1 les 0

water can enter the boat.
Boats shall be assessed in both the minimum operating and loaded arrival conditions.

The angle of heel ¢, at which downflooding opening(s) (except those listed in 6.1.1.6) which are not
marked “KEEP SHUT WHEN UNDER WAY” and having a total combined area, expressed in square
centimetres (cm?2), greater than the number represented by (1,2LyByF),) first become immersed shall
be greater than the requirements given in Table 3 as a function of the measured offset-load heel angle

($0), see 6.2.

©1S0 2022 - All rights reserved 19


https://standardsiso.com/api/?name=c6732239f3feebf47d5cda7aa68d36e1

IS0 12217-1:2022(E)

Table 3 — Downflooding angle requirements

Minimum downflooding angle

Design category degrees

Options 1 and 3 3, use whichever is the greater

A Po + 25 30

B Po + 15 25
a See Table 2.
Where a dgwsnflooding openingisprotected by 3 higher coaming aroundthe recessfrom whichitopens,
the downflooding angle shall be determined to the lowest point of that coaming, see Figure C.1.

The downflooding angle (¢,) can be determined using either of the methods in Annex C.
6.2 Offspt-load test

6.2.1 Objective
This test i to demonstrate sufficient stability for the boat against offset loading by the crew.

The test cpnsiders the hazards of downflooding, excessive heel angle and sudden loss of stabllity
caused by the heeling moment exceeding the maximum righting mohent. It also considers the posgible
variations jn vertical positioning of the crew on boats with more than one deck or cockpit level.

6.2.2 Test

T

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

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

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

6.2.3 Requirements

a) Excepf for design category D boats that are not fully-enclosed, during the test the heel anglq ¢,

(24-Ly)’
shall be not greaterthan ¢y = 11,5+T (see Table 4).

b) During the test; the freeboard margin to downflooding shall not be less than that given in Tablg 5.
Table # = Maximum permitted heel angle for offset-load test for different lengths of hull

ﬁ]:l) 6,0 7,0 8,0 9,0 10,0 12,0 15,0 18,0 21,0 24,0

bory () 22,7 20,9 19,4 18,0 16,8 14,8 129 119 11,6 11,5
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Table 5 — Required minimum heeled freeboard margin during offset-load test

Dimensions in metres

Design category A B C D
Options 1 or 3 in Table 2 not applicable not applicable not applicable not applicable
. . . . 0,014 Ly but not
Options 2 or 4 in Table 2 not applicable not applicable less than 0.1 m 0,010
Options 5 or 6 in Table 2 not applicable not applicable O,110\/LH 0,070\/LH
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—Resistance o waves and wind

5 requirement is applicable only to boats of design categories A and B, which shall be ass¢
2 and 6.3.3, in both the minimum operating condition and the loaded arrivahcondition.

he minimum operating condition, the crew shall be assumed to be located at the high
dition.

he loaded arrival condition, the centre of gravity of the crew ‘shall be assumed to be i

bn assessing this criterion, righting moments-Shall take account of free-surface effects a

1 General

tion that can accommodate the number of persons correspondifig) to the minimum

cally used by the crew when the boat is under way (e.g¢{within the cabin, cockpit, de
elhouse) such positions being designated by the builder:

oth cases the VCG of the crew shall be 0,1 m above thesurface on which they sit or stand
gher.

2.5.

2 Rolling in beam waves and wind

curve of righting moments of the boat shall be established up to the downflooding angle (c
rding to 6.1.3) or the angle of vanishing stability or 50°, whichever is the least, using An|

heeling moment due te-wind, My, expressed in newton metres, is assumed to be con
les of heel and shall be.calculated using either Formula (2) or Formula (3):

MWl = 0'53A,LV hVW2

’ ’ 2
Myy270,304"y (A'Ly / Ly, +Tu ) vw

where

h
Vw
Ay
Ty

NOTE

=28 m/s for design category A, and 21 m/s for design category B;
is the windage area as defined in 3.3.7, but not less than 0,5LyBy;
is the draught at the mid-point of the waterline length, expressed in metres.

Formula (2) usually gives a more advantageous result.

ssed using

est control

operating

 positions
rkhouse or

whichever

described

etermined
hex E.

stant at all

(2)

(3)

is the vertical distance between the geometric centres of A}y and underwater profile area;

Alternatively, the heeling characteristics due to wind can be assessed from wind tunnel tests.
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The assumed roll angle ¢ shall be calculated as follows:

®r =25+20/V; for design category A, and 20 + 20/V}, for design category B. 4)

The righting moment curve and the wind heeling moment shall be plotted on the same graph as shown
in Figure 6. Area A4, shall be greater than area A;, where 4; and A, are the areas indicated in Figure 6.

Y 1
N Z
AZ
ER
z
S \
A 0 X
3
L/
/
Key
X heel angle (degrees)
Y righting or heeling moment (kN-m)
1 righting moment (kN-m)
2 heelingimoment due to wind (kN-m)
3 ¢, =ldast of ¢p, or 50° or second wind*heel equilibrium angle

Figure 6 — Roll resistance to waves and wind

6.3.3 Repistance to waves

In additior] to the requirements of 6.3.2, the curve of righting levers at angles of heel up to ¢p, ¢}, or
50°, whichgver is.the least, shall comply with the following.

a) Wherd the maximum righting moment occurs at a heel angle of 30° or more, the righting moment at
30° heel shall be not less than 25 kN-m for design category A, and 7 kN-m for design category B. In
addition, the righting lever at 30° shall be not less than 0,2 m.

b) Where the maximum righting moment occurs at a heel angle of less than 30°, the maximum righting
moment shall be not less than (750/¢;7,.,) KN-m for design category A, and (210/¢¢y4,) KN-m for
design category B. In addition, the maximum righting lever shall not be less than (6/¢;7,.) M,
where ¢ ;... is the heel angle, in degrees, at which the maximum righting lever occurs, considering
only that part of the curve for heel angles less than the downflooding angle.
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Heel due to wind action

1 General

This requirement is only applicable to boats where, in the minimum operating condition, 4;y = 0,5LyBy;.

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

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

Wh
in B

6.4
The

and:

NOTI

6.4
Thd
a)
b)
The

der
metf

6.5

6.5

Thi
of d
req
The

bn assessing this criterion, righting moments shall take account of free-surface effects-a
2.5.

2 Calculation

wind heeling moment (M,y) shall be calculated using either Formula (2))or Formula (|

described

B3) in 6.3.2,

using vy, = 17 m/s for design category C, and 13 m/s for design categety D, and
substituting 4y in place of A}y, where 4,y is the windage area@as defined in 3.3.7.

E Formula (2) usually gives a more advantageous result.

3 Requirement
heel angle due to the wind heeling moment, ¢y,shall be determined either:
by comparing the wind heeling moment with the curve of righting moments, or

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

angle ¢,y shall be less than 70_% of the maximum allowable heel angle in the offse]
ved from 6.2.3 and Table 4, and-70 % of the downflooding angle, ¢, determined using e
hods of Annex C.

Recess size

1 Application

esign category C for which the minimum freeboard to the recess coaming does not
hiredidownflooding height of option 6. The boat shall be assessed in the loaded arriva
requirements of 6.5.1 and either 6.5.2 or 6.5.3 shall be applied to all recesses except tho

measuring

t-load test,
ther of the

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

exceed the
condition.
Ke

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 least

35 % of the periphery, or

EXAMPLE Toe rails, low bulwarks.

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

©IS

maximum breadth of the recess, or
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d)

where it can be shown that the unobstructed drainage area from the recess on each side of the

boat centreline exceeds K x (the volume of the recess to the recess retention level defined in 3.5.9),

where

Kis:

1) 0,09 where the drainage openings are within the lowest 25 % of the recess depth;

2) 0,16 where the drainage openings are within the lowest 50 % of the recess depth;

3) 0,30 where the drainage openings are the full depth of the recess.

To qualify under 6.5.1 c¢) and d):

the lov
least 7

where
outbod

NOTE
metres.

’

Recesses d
swamped 3

Linked rec
drain into
sectional 3
(volume of

6.5.2

6.5.2.1 T
recess is fi
be not monj

— 250 Fy
— 1200/

where Fp i

where

Simplified methods

fer edge of all drainage openings shall be not more than 10 mm above recess sole heightfc
D % of the width of each opening, and

drainage area is provided by an open or partially open transom, openings shall extend to
rd sides of the recess sole on both sides.

'he area of drainage openings is expressed in square metres and the volume‘is, éxpressed in c

ompletely or partially located within any third of the length must be considered ta
imultaneously.

psses shall be treated as being separate if more than 80 %, of'the volume of each one car
hn adjacent linked recess. Where two recesses are linkedby side decks, the total open cr
rea linking the forward and aft recesses must be greater than (open area at transon
forward recess) / (volume of all linked recesses).

he percentage loss in initial metacentrio height (GM) due to free-surface effect when
led to the retention level defined in 3.5.9 and the boat is in the loaded arrival condition s
e than:

/ Ly for boats of design category A;

/ Ly for boats of designeategory B;

r / Ly for boats of design category C;

the average freeboard to the waterline of the periphery of the recess

A +2Fs +Fa)/f4

rat

the

ubic

be

not
DSS-
) x

the
hall

6)

Fy i
FS

Fg

tite average of tighestand fowestfreeboard to the wateTHne acToss af t erd of TECESS;

is the average of highest and lowest freeboard to the waterline along the sides of recess;

is the average of highest and lowest freeboard to the waterline across forward end of recess.

Compliance with this requirement can be demonstrated by any of the methods given in 6.5.2.2, 6.5.2.3
or 6.5.2.4 for monohulls, or 6.5.2.2 or 6.5.2.3 for multihulls.

Alternatively, the direct calculation method of 6.5.3 can be used.

NOTE

slightly more advantageous than 6.5.2.2.

24

Each method given below is increasingly approximate, but in some cases 6.5.2.3 or 6.5.2.4 may be
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6.5.2.2 The percentage loss in initial metacentric height (GM}) due to free-surface effect can be
calculated from:
102500xSMARECESS

% loss GM =
mya XGMT

(6)
where SMARgcgss is the second moment of area of free-surface of recess at retention level as 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, SMApgcgss must include all
sucprecesses

6.5]2.3 The percentage loss in initial metacentric height (GM}) due to free-surfaCe ‘éfflect can be
estimated from

(7)

245xSMA
% loss GM = [ SMA RECESS ]
Wp

wheére

SMARgcEss 1s the second moment of area of free-surface of recéss at retention level as defined
in 3.5.9;

SMAyp is the second moment of area of waterplane of boat at my 4.

Both second moments of area are about the longitudinal axis through the respective centre of area,
expressed in m%.

Where multiple recesses have to be considered’swamped simultaneously, SMApgcgss must|include all
such recesses.

6.5]2.4 The percentage loss in initial metacentric height (GM) due to free-surface [effect can
altgrnatively be estimated more approximately, and therefore more conservatively, from:

Ixb3 ]0'7

Ly XBy

% loss GM = 270[ (8)

whegre

[ is the maximum length of recess at the retention level as defined in 3.5.9;
b is thle, maximum breadth of recess at the retention level as defined in 3.5.9.

Where<multiple recesses have to be considered swamped simultaneously, [ shall be the sum of the
length'of individual recesses and b shall be the maximum value of any recesses considered swamped at
the same time.

NOTE This method is not applicable to multihull boats.

6.5.3 Direct calculation method

a) Calculate the righting moment curve (N-m) for the boat in the loaded arrival condition in calm
water using computer modelling which correctly represents (in calm water) the heel, heave and
trim of the boat, and with water in the recess allowed to flow in or out over gunwales or coamings
according to the attitude of the boat in calm water, assuming that no flow through drains occurs.
When the boat is upright, the recess shall be assumed to be filled to the following percentage of the
capacity at the recess retention level defined in 3.5.9:
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(60—240F / Ly )%

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

(9)

b) Calculate the wind heeling moment (N-m) according to 6.3.2 or 6.4 using the appropriate value for

the wind speed according to design category.

c) Calculate the maximum crew heeling moment used in the offset-load test (N-m) (using 85 kg
person) and varying as cos¢ over the required range of heel angles.

d) In the rangefrom-the-steady-equitibrivmheelangle-due—to-the-sreaterof-b)o 6
the downflooding angle ¢p,, the angle of vanishing stability ¢y and 50°, the maximum pésig
rightirlg moment (N-m) shall be at least

—  2,0my, for design category A;
—  1,0my, for design category B;

—  0,pmy 4 for design category C;

mj, is the mass of the boat in the loaded arrival conditiomwithout any swamp water,

¢pa  is the angle of heel at which openings (except thase excluded in 6.1.1.6), not marked
“KEEP SHUT WHEN UNDER WAY” and having a.total combined area, expressed in

become immersed.

6.5.4 Design category C boats using option 6

Recesses fitted to design category C boats using-eption 6 having a volume to retention level (see 3.

square centimetres (cm?), greater than the agwmber represented by (1,2LyByFy), fif

per

ast of

lual

5.9)

larger than (LyByF))/40, entirely containediwithin L;/2 of the bow shall either be quick-draining

(overboard) or drain to the bilge in the same‘time or less.

6.6 Habjtable multihull boats

6.6.1 Mulltihull boats which-are habitable as defined in 3.1.8, if considered to be susceptibl
inversion when used in their-design category according to 6.6.2 to 6.6.4, shall comply with:

a) therequirementsfof-inverted buoyancy given in ISO 12217-2:2022, 7.12, and

b) the requirements for means of escape given in ISO 12217-2:2022, 7.13.

6.6.2 Boats-ef design category A or B that comply with 6.2 and 6.3 are not considered to be suscept

e to

ible

to inversion.

6.6.3 Boats of design category C are considered to be susceptible to inversion if:

he / By >0,572 when V3 >2,6 (10)

he / By >0,22 Vpl/3 when V13 <2,6 (11)
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where

h¢ is the height of the centroid of the above water profile area above the waterline in the
minimum operating condition, expressed in metres;

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 Motor sailers

6.7{1 General

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

6.7{2 Requirement

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

Thd heeling moment due to wind, My, expressed in newton' metres, is assumed to be conptant at all
anglles of heel and shall be calculated from:

My = 0,534, h viy* (12)
wh¢re

h is the vertical distance between the geometric centres of Ay, and underwater pyofile area;

A .« 1s the sum of the windagé area as defined in 3.3.7 plus the actual profile area, inclfiding

overlaps, of the largest sail plan suitable for windward sailing in true winds of mare than
10 kn to 12 kn (5,1 m1/s to 6,2 m/s) and supplied or recommended by the builder as
standard;

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

6.8 Flotationtequirements

The flotation test to demonstrate adequate swamped buoyancy and stability shall be performed using
the|methdd-given in Annex F. Where flotation material or elements are used, they shall cgmply with
AnnexAG.

Thedownflooding heighttestis ot Tequited to be conducted o the folltowing desigmtategory C and D
boats:

— those which, when tested in accordance with Clause F.4, have been shown to support, in addition
to the mass required by Clause F.2 and Table E.5, in the same location an additional equivalent dry
mass (kg) of (75CL + 10 % of dry mass of stores and equipment included in the maximum total load),
or

— those boats that do not take on water when heeled to 90° from the upright in the light craft condition.
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6.9 Detection and removal of water

6.9.1 The internal arrangement of a boat shall facilitate the drainage of water, either

— to bilge suction point(s),

— to alocation from which it can be bailed rapidly, or

directly overboard.

6_9_2 BO tc chall bn r’\vn"ﬁdnd "A'Il.tl’\ means of rnmr\"ring V\]’anv from t]'\n bi]n‘nc i ')r‘r‘nrdah(‘n Y rlth

[SO 15083 The bilge pumping capacity (1/min) must reflect the degree of decking and consequeht fisk

of water erftering 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:

— directisual inspection, or

— transparent inspection panels in interior mouldings, or

— Dbilge alarms, or

— indication of the operation of automatic bilge pumps, or

— other ¢quivalent means.

NOTE Essential requirement 3.5 of EU Directive 94/25/EC«equires that all craft shall be designed so gs to

minimize tHe risk of sinking, and that particular attention should be paid where appropriate to:

— cockpifs and wells, which should be self-draining oy have other means of keeping water out of the poat
interiof,

— ventilation fittings,

— removdl 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 which the boat compglies

with all th¢ appropyriate requirements, as required by 5.3 and Clause 6.

7.2 Mea‘[ﬂng of the design categories

NOTE cferto Tabie6:

7.2.1 A boat given design category A is considered to be designed to operate in winds of less than
Beaufort force 10 and the associated significant wave heights.

NOTE

Typically such conditions might be encountered on extended voyages, for example across oceans, but

can also occur inshore when unsheltered from the wind and waves for several hundred nautical miles. Depending
on atmospheric conditions, winds can gust to about 32 m/s.

7.2.2 A boat given design category B is considered to be designed to operate in winds of Beaufort
force 8 or less and the associated significant waves heights of up to 4 m.

28
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Typically such conditions might be encountered on offshore voyages of sufficient length but can

also occur on coasts where shelter might not always be immediately available. These conditions can also be
experienced on inland seas of sufficient size for the wave height to be generated. Depending on atmospheric
conditions, winds can gust to about 27 m/s.

7.2.3 A boat given design category C is considered to be designed to operate in typical steady winds

of B

NOTE

eaufort force 6 or less and the associated significant waves heights of up to 2 m.

Typically such conditions might be encountered on exposed inland waters, in estuaries, and in coastal

waters in moderate weather conditions. Depending on atmospheric conditions, winds can gust to about 18 m/s.

7.24 A boat given design category D is considered to be designed to operate in typicalStgady winds
of Heaufort force 4 or less and the associated significant waves heights of up to 0,3 nrand|occasional
wayes of 0,5 m height.
NOTE Typically such conditions might be encountered on sheltered inland waters, and in coastpl waters in
finefweather. Depending on atmospheric conditions, winds can gust to about 12 m/s.
7.2)5 The significant wave height is the mean height of the highest(one-third of the wdves, which
apprroximately corresponds to the wave height estimated by an experiénced observer. Some[waves will
be double this height.
Table 6 — Summary of design category descriptions
Design category
Parameter
A B C D

Tygical Beaufort wind force <10 <8 <6 <4
Waye height up to appr(_)xn_ngtely 4 m significant 2 m significant 0,3m3 1gn1_f1cant

7 m significant 0,5 m maximum
Makimum average wind
spded for 10 min 24,4 my/s 20,7 m/s 13,8 m/s 79 m/s
NOTE 1 The significant wave height is the ‘'mean height of the highest one-third of the waves, which agproximately
cortesponds to the wave height estimated by an experienced observer. Some waves will be double this height.

TE 2 According to atmosphericeonditions, gusts may temporarily increase the wind speed.

TE 3 Maximum average wind speed taken from UK Met Office Fact sheet 6.
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Annex A
(normative)

Full method for required downflooding height

The required downflooding height can be calculated according to the method set out below instead
of using Figure-3-orEigure4—n es—the HmitsgiveninTable A1 apply-to-the required-hejght
calculated py the formula below.

o - < 5 5

Table A.1 — Limits on required downflooding height

Dimensions in mdtres

Design category
Parameter
A B C C D D
Options (sele Table 2) 1 1,3 2,4,5 6 2,4,5 6
hD[R] shall l|>e not less than 0,5 0,4 0,3 0,5 0,2 0,4
hD[R] shall l])e not more than 1,41 1,41 0,75 9,75 0,4 —

The downflooding height required (hp(g)) is calculated separatelyfor each downflooding opening as
follows:

where
H; =14/15;

F; is the opening position factor (varies' between 0,5 and 1,0),

= 1,0 where the downfloodingopening is in the periphery of the boat, e.g. for undecked, op¢n
bofats, or openings in topsides:

F; =(1fxp /Ly) or (1- ypy/By) (h.2)

whichever fis greater, see Figure A.1,

where

xp is thelongitudinal distance of a downflooding opening from the nearest extremity of Ly;

Yp istheleast transverse distance of a downflooding opening from the periphery of the boat;

F, isthe opening size factor (varies between 0,6 and 1,0):

F,=1,0, ifa>(30Ly)* (A.3)

where a is the total combined area of openings up to the top of any downflooding opening, expressed in
square millimetres (mm?2);

[JE

KID
FZ =1+—

Ly

—0,4] if a < (30Ly)? (A4)
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where

x'p is the longitudinal distance of the opening from the forward limit of Ly,.

F3 isthe 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;

whegre
k=Vg /(LyByFy)
whegre

Vr is the volume of a non-quick-draining recess, expressed in cubi¢metres.

F, isthe displacement factor (typically this is between about 0,7'and 1,1):

1/3
10V,
F4 = 2
LyB

whére

Vp is the volume of displacement in the maximum load condition, V = m; /1 025;
B is By for monohull, and By, for catamarans and trimarans;
Fs is the flotation factor:

= 0,8 for boats using option 3 or 4 (see Table 2);

= 1,0 for all other boats.

D2

yDl

yDZ

Key
1 centreline

2 downflooding openings

Figure A.1 — Dimensions x;, and yy,
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Annex B
(normative)

Method for offset-load test

B.1 Objective

The objec%ve is to determine the heel angle attained when the maximum recommended number of
people on board (crew limit) are crowded to one side.

B.2 Means of determination
The test cajn be conducted in any of the following ways:
a) physicpl test (full method only);

b) calculgtion with supporting tests, but including separate additionalimargins to allow for errors|see
Clause|D.2 (full or simplified methods);

c) calculdtion using supporting information from an inclining.experiment (full or simplified methdds).

Details of the application of these alternatives are given in (dadses B.3 to B.5.

B.3 Methods

B.3.1 Geperal

B.3.1.1 This test is to demonstrate sufficient stability against offset loading by the crew,| for
unswampe€d boats. 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 stab}lity
using a mdss for the boat established by measurement can be used instead of a practical test. Tesfing
shall be conducted in conditions.of smooth water and light winds.

B.3.1.2 HBach boat shallbe tested according to either the simplified method in B.3.2 or the full method
in B.3.3. The full method can be applied using either the physical test or calculation method. [The
simplified method ean‘only be applied by calculation.

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

B.3.1.3 All boats shall be tested in the maximum load condition except those 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.
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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

test

EXAMPLE

ed.

asymmetrical.

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

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

dur,

"ng the test, the heel :\ng]n and dnurnﬂnnding hnighf measurements shall be recorde

after the

infl

B.3
heig
the

through the topsides must also be considered. When making such measurements, one outbg

wel

B.3
wit
sha
ledg

NOT

If tlhe manufacturer chooses to assess the stability.by excluding some areas from the “cre

lim

In d
o

no
anc

In H
e.g.

bw of water has stopped.

1.6 During tests on design category C and D boats, the freeboard margin j(rerhaini
tht from the waterline) shall then be measured to the point at which water could first beg
interior or bilge, see Annex D. When measuring the freeboard margin,downfloodin

penetration fitted with a sealing boot can be regarded as watertight.

1.7 The “crew area” comprises the “working deck” as defined¢by-the manufacturer in

n [SO 15085 plus the areas of all seats, bunks, sunbathing pads, cabin soles and intern
l include all areas designated to be used by the crew when\the boat is stationary, but n
res less than 0,10 m in width and areas excluded by “no access” signs.

E See ISO 15085:2003, 3.6, Note 3 to entry, for treatment of sloping surfaces.

ting the number of people on any given level:
such areas shall be listed in the owner’s.mianual, and

such areas shall be physically marked at all clearly defined points of access with “no
“limited access” signs as illustratedin Figures B.1 and B.2, or

see Figure B.3, and in addition “no access” or “limited access” signs as illustrated in |
and B.2 shall be placed(at those points of access not visible from all alternative helm pos

pen boats, the cretv-area comprises all the interior of the boat except for those areas ¢
access” signs. In-dayboats it may be restricted to the cockpit provided that doing so sf
horing or moering to be undertaken.

igure B.2;the number and the location should be adjusted as appropriate to the required
coachreof, foredeck, flybridge.

hg vertical
Fin to enter
b openings
ard engine

hccordance
] decks. It
ay exclude

w area” or

access” or

a diagram shall be placed at'each helm position identifying such areas and their access limitations,

o

igures B.1
itions.

xcluded by
ill permits

restriction,

©IS

02022 - All rights reserved

33


https://standardsiso.com/api/?name=c6732239f3feebf47d5cda7aa68d36e1

IS0 12217-1:2022(E)

Key
1
2

Key
1
2

34

2/

sign PO'téL “No thoroughfare” from ISO 7010
supplementary text to read “No access”

sign WIlOl “General warning” from ISO 7010

supple
express

Figure B.1 — No access sign

1— |

2/

entary text to read “Max N persons on (location)” where N is the relevant number and (location) i
ed for example as “flybridge” or “coachroof™

1%2]

Figure B.2'— Limited access sign
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- J
b
Key
1 |text stating maximum total number of persons
2 |text stating any access limitations such as “Do not sit or stand”
3 |text stating any access limitations such as “Max persons on deck = 2”
4 |text stating any access limitations such as “No restriction”
5 |sign W001 “General warning” from ISO 7010
Figure B.3 — Example of crew area and access limitation sign for control positjon
B.3|1.8 When such safety signs are fitted, they shall be placed where they are clearly visible, and
sha|l be made of rigid plate or flexible labels affixed to the craft in such a way that they dan only be
renjoved 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 aeceptable or as required in the country of intend¢d use. The
desjgn of the signs shall comply with 1S0,3864-1:2011.
Table B.1 «— Size of safety signs and supplementary text
Expected viewing distance, D
Parametey (m)
D<06 [06<D<12|12<D<18|18<D<24|| D>24
Miyimum height ofwarning sign (mm) 20,0 20,0 30,0 40,0 50,0
Migimum height,of capital letters (mm) 2,4 4,8 7,2 9,6 12,0
Migimum height of lower case letters (mm)?2 1,7 3,4 51 6,9 8,6
a  |For exaniple, height of letter “e”.
B.3-2—Simplified proeedure-for-offset-load-test
B.3.2.1 This method can only be applied by calculation.

B.3.2.2 Calculate the mass and centre of gravity of the boat for two loading conditions (LC1 and LC2)
as follows:

— boatin maximum load condition except for the tanks, which are to be treated as described in B.3.1.3;

— VCG of the crew used shall represent the maximum number permitted (at 85 kg each) on the highest

©ISO

part of the crew area (as defined in B.3.1.7), for example: flybridge or coachroof top, lo

cated with

their VCG 0,1 m above seats, and the maximum number of the crew permitted (at 85 kg each) on
each successively lower part of the crew area (e.g. wheelhouse, main deck or cockpit), located with

2022 - All rights reserved
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their VCG 0,1 m above the seats, until the total number of persons equals the intended crew limit.
Where there are no seats, the VCG of crew shall be located 0,1 m above the surface on which they
stand. Where no persons limit is stated by the builder, the maximum number of persons on each
level shall be one per seating place provided (at 500 mm wide) and not more than four per square
metre of other areas;

forward of its aft limit, and CG on the centreline;

forward of its aft limit, and CG on the centreline.

(LC1) LCG of the crew at 75 % of the maximum overall length of the crew area (as defined in B.3.1.7)

(LC2) LCG of the crew at 25 % of the maximum overall length of the crew area (as defined in B.3.1.7)

The maxinj
and aft ext

B.3.2.3 (

B.3.24 (

is the maximum transverse distance between the outboard extremities of any parts of the crew are

defined in |
the momer
crew area.

B.3.2.5 P
the followi

For de
in the
before
(e.g. oy

At the

11,5 1

See alg

The m
mome

B.3.3 Fu

B.3.3.1 T

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

alculate the curve of righting moments according to Annex E.

alculate the curve of crew heeling moments equal to 961CL(B;/2 - 0,2)c0s¢ (N-m), wher

B.3.1.7, and ¢ is the heel angle. Where the crew area includes side décks less than 0,4 m w
t used shall be 480CL B cos¢ (N-m). Ledges less than 0,10 m wide can be excluded from|

lot righting moments and heeling moments on the same graph. The boat satisfies the te
hg are satisfied.

bign category C and D boats (except those complying with the buoyant volume requiremgd
SO 6185 series): at the point of intersection of'these curves the minimum freeboard ma
downflooding (see Annex D) is not less thahféquired in Table 5, whether obvious to the c
er the gunwale) or not obvious (e.g. through openings in the topsides).

point of intersection of these curves; the heel angle (degrees), ¢, does not exceed

(24-Ly)’
520

o Table 4. This event,shall be ignored for design category D boats that are not fully enclo

hximum rightingahoment occurring up to the downflooding angle is greater than the hee
it at the offsetdoad test heel angle, ¢,,.

[l procedure for offset-load test

histnéethod can be applied by either physical test or by calculation. Calculation shall repli

ard

e B
h as
ide,
the

St if

ents
'gin
Few

B.1)

sed.
ling

Cate

the physica

I¢est method described below.

B.3.3.2 Prepare a set of test weights totalling 85 kg for each person up to the desired crew limit. Then
test the boat according to B.3.3.3. Where the crew limit is expected to exceed seven persons, up to
25 % of the crew limit can be added at each of the first two stages a) and c) below. Increments for the
following stages shall not exceed one person.

NOTE1 The use of water containers instead of metallic test weights will give a less advantageous result. The
use of persons might give a less advantageous result but be more convenient to test.

NOTE 2 85 kg includes a margin of 13 % to allow for the probability that a group of persons might weigh on
average more than 75 kg each.
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Test weights totalling 98 kg for each person may be used, but the resulting test is more conservative.

NOTE 3

See B.3.3.3 €) 3).

B.3.3.3 The following procedure shall be followed.

a)

b)

d)

With the boat in the maximum load condition except for the crew and except that the tanks are

filled as in B.3.1.3, place the first set of test weights to one side of the crew area, but

with their

centre of gravity not closer than 200 mm from the outboard edge of the crew area, in the position
that results in the maximum heel angle, investigating positioning test weights on various deck

levels within the crew area and at various Inngih]dinal locations to ensure that the w

rst case is

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

ba includes

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

adverse of the two 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 varipus deck levels with
area and 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
adjacent sets of test weights are not placed with their centres of gravity closer than 50(
in any direction, or with their centre of gravity closer thann200 mm from the outboard
crew area. Where the crew area includes side decks l€ssvthan 0,4 m wide, test weigh
placed at mid-width of such decks.

Measure the heel angle and least freeboard margifi; If necessary, repeat in the opposite ¢
heel. Where both directions are tested, the most-adverse of the two measurements mad
recorded.

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

ults in the
n the crew
b centre of
pvided that

mm apart
pdge of the
ts shall be

lirection of
e are to be

ime, while
t when the

1) For design category C and D boats, the minimum freeboard margin before dow

reached (see Annex D)aceording to Table 5, whether obvious to the crew (e.g. overt

looding is
gunwale)

or not obvious to thelcvew (e.g. through downflooding openings in the topsides). Thik event can

be ignored for boats’complying with the buoyant volume requirements of the ISO
and employing-this test.

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

(24—1Ly )

115+
520

See also Table 4. This event shall be ignored for design category D boats that ar

185 series

(B.2)

e not fully-

anclacsad

TITICTOSTOT

3)

The total mass of test weights on board reaches 98 kg per person for the desired crew limit.

NOTE 98 kg per person is used here to ensure that a safety margin is achieved against sudden loss of
stability.
4) The heel angle suddenly increases a large amount for a small increase in heeling moment. This
is when the boat is close to a complete loss of residual stability and consequent capsize.

CAUTION 1 — Great caution must be exercised when doing this test because some boats may
capsize suddenly. Therefore heeling moments should be increased carefully, especially when
approaching the expected crew limit. As this point is approached, smaller increments of test
weights should be used. In smaller boats it is helpful to attach a capsize preventer rope (e.g.
from the depressed gunwale to a strong point ashore) provided that this is kept slack enough
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not to interfere with the test. For larger boats, to give warning of loss of stability, a continuously
plotted graph of heel angle against heeling moment (product of the mass of test weights times
the distance off the centreline measured parallel to the deck) should be used.

CAUTION 2 — Because of the risk of capsize, persons should not be used instead of sets of test
weights in any locations from which escape after capsize would be hazardous.

f) Of the measurements made according to a), b), d) or e), the maximum heel angle recorded shall be
less than that required in €) above, and the minimum measured freeboard margin recorded shall
exceed the requirement for the appropriate option as given in Table 5.

g) If the {estis limited by downilooding that 15 0bvIiOUs to the Crew (€.8. OVer the gunwale), the cyew

limit cprresponds to the maximum mass of test weights divided by 85 kg, and rounded downward
to the pearest whole number.

h) Ifthe test is limited by maximum heel angle, loss of stability or downflooding that is\not obvious to
the crgw (e.g. through openings in the topsides), the crew limit corresponds to the'maximum npass
of testjweights 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 achieted against sudden logs of
stabilitfy.

i) After ¢ompletion of testing according to a) to h), the sets of test-weights shall be moved to|the
positigns (using the criteria of c) above) that result in the least freéboard margin. If the measyred
freeboprd does not satisfy Table 5, sets of test weights shall be fenioved until this is achieved, while
maintgining the most adverse positioning of the remainder.

j)  The figal crew limit shall be that which complies with both the procedure described in a) to h) and
that given in i) above.

B.3.4 Additions of top-weight

Because aglditions of top-weight can dramatically affect ¢, the test and/or calculations shal] be
undertaken for any boat that deviates substantially from the standard outfit. In particular, mdsts,
radar antennae, equipment and sail furling'géar can significantly affect the stability. The effects of quch
variations from a boat on which a testhas been performed might be determined by calculation uging
the mass aphd coordinates of the variations.

A significapt deviation from the-standard outfit shall be assumed to have occurred if:

Y (m,}r)> 0,02Bymy (B-3)

where 2 m,h) is thesum for all variations from the standard outfit of the product of the mass offthe
component and its-h€ight above the waterline.

B.4 Application-by-physicaltest
Test weights or persons can be used to represent the mass of the crew. Where persons are used, the
moment applied shall be calculated using their actual masses. If standing, they shall stand with feet
together and maintain their balance without using handholds unless this is essential for their safety.

When applying the heeling moments according to B.3.3.3, the vertical position of the crew can either be
represented by persons or by test weights placed on top of seats, or on the deck where the people are
assumed to be standing.

When recording the heel angle of the boat, people engaged in measuring this shall return to the same
position on board each time that measurements are recorded. Heeled freeboard margin shall be
measured by a person not on board the boat being tested.
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CAUTION — Great care should be taken during the test to avoid capsize or sinking. Refer to the
cautions given in B.3.3.3 e).

B.5 Application by calculation

B.5.1 For the simplified method, follow the requirements of B.3.2.

B.5.2 For the full method of B.3.3, the procedure is as set out below.

a)

b)

d)

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

weights, including the free-surface correction to the VCG, but ignoring the effect of-the"c
transverse centre of gravity. The VCG of each person shall be taken as 0,1 m above each
standing persons 0,1 m above the surface on which they stand.

Calculate curves of righting moments for the boat in each of the conditions'prepared a
a), for a range of relevant heel angles using the methods of Annex E. Therefore, a separg
moment curve will be required for each successive stage of B.3.3.

Calculate the curve of crew heeling moments appropriate to eacliloading condition dg
above using:

1) heeling moment (N-m) at heel angle

¢ =834 cosp X(y,)
for freeboard margin against downfloodingthat is obvious to the crew (e.g. over th

2) heeling moment (N-m) at heel angle

¢ =961 cosp Z(y,)

for heel angle, loss of stability~and freeboard margin against downflooding that is j
to the crew (e.g. through downflooding openings in the topsides),

where

2(y,) isthesumofthe distances off the centreline of the boat of each person being r¢

measured at right-angles to the centreline plane.

Plot rightingdnpments and heeling moments on the same graph. The boat satisfies thg
following ar€satisfied:

rew on the
seat or for

fcording to
te righting

rived in a)

(B.4)

e gunwale),

(B.5)

jot obvious

presented,

test if the

1) Fonrdesign category Cand D boats: at the point of intersection of these curves the minfmum free-
board 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 thF topsides).

2) Atthe point of intersection of these curves the heel angle (degrees), ¢, does not exceed 11,5 +
[(24 - Ly)3 / 520], see also Table 4.

3) The maximum righting moment occurring up to the downflooding angle is greater than the

heeling moment at the resulting heel angle, ¢,,.
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Annex C
(normative)

Methods for calculating downflooding angle

C.1 Chojce-ofmethod

Either of te methods in Clause C.2 or Clause C.3 can be used.

C.2 Thepretical calculation

The downfllooding angle is most accurately determined by computer calculation, using the shape of|the
hull from the lines plan. Most software packages for calculating stability have provision for finding|the
angle of hegl at which points with specified coordinates become submerged. Thus, if righting moments
are deternfined using computer software, downflooding angles can be obtained at the same time.

C.3 Approximate method for downflooding angles upto’'60°

The followling approximate method can be used for estimating)the downflooding angle, but is ¢nly
suitable for angles less than about 60°:

op=tah™" (zp/y'p) .1

¢p is the angle whose tangent is (zp/y’p) (F.2)
where

Zp  [is the height of the downflooding point above the waterline, expressed in metres;

Y'p s the transverse distance, expressed in metres, of the downflooding point from the centfe-
line of the boat.

See Table (.1 and Figure C.1:

Table C.1 — Approximate method for downflooding angle

Zp/¥y'p i
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
0,55 28,8
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zp/Y'p i
degrees
0,60 31,0
0,65 33,0
0,70 35,0
0,75 36,9
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

waterline

downflooding opening protected by coaming

1
2
3 |example of internal downflooding opening
4  example of engine air inlet

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

Method for measuring freeboard margin

D.1 Definition

The freebgard margin to be measured during the offset-load test is the least height whencthe Bhoat
is heeled from the waterline to the point at which water first enters the interior, bilge or.non-quick-
draining part of the boat, taking account of any tubes or ducts inside the hull.

Where opgnings are protected by a higher coaming or sill, this height shall be meastired to the loyest
point of wdter ingress of that coaming or sill when the boat is heeled during the test.

See examples in Figure D.1.
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D.2 Examples

¢) Boat with a piped or ducted opening

Key

1 |waterline

2 |freeboard margin

3 |downfloodingopening protected by coaming
4 |downflo@ding point in ducted opening

Figure D.1 — Measurement of freeboard margin
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E.1 Met

Annex E
(normative)

Determining the curve of righting moments

od

The curve
Clause E 4.

E.2 Mas

E.2.1 Ge

Where pre
the use of ¢

E.2.2 Mg

The mass \

a) direct
loadin
b) calculs
condit

and co

calculd
mass d

<)

Method c)

E.2.3 Ve

The verticg

a) aninclining experiment in water (see 3.5.7), the results being corrected to the appropriate loag

condit

In all cases the mass and centre of gravity used shall conform to Clause E.2.

s and centre of gravity

neral

lata for the boat as finally built.

SS

sed can be found using any of the following methods:
weighing using crane weigher, weighbridge, load'cells or similar, corrected to the appropn
b condition;
on, by means of freeboards or draughtsyand using a measured specific gravity for the w3
rrected to the appropriate loading dondition;

tion based on the mass of a _closely similar boat derived by either a) or b) above, with
f known changes determined:solely by calculation.

rtical centre of gravity

on;

b)

an inclining experiment in air using a known length of suspension and moving weights transver

bf righting moments can be determined using any of the methods described in Clause £.B

bhall only be used where the change in mass in the empty craft condition is less than 10 %o.

1 position ofthe’centre of gravity (VCG) can be found using any of the following methodg:

iminary estimates are used at the design stage, these shall be subsequently superseded by

jate

tion from the lines plan using a waterline observed on a boat afloat in a known Joad

ter,

the

ling

cely

(as in walter), the results being corrected to the appropriate loading condition;

<)

by an addition of 5 % of (Fy; + T¢).

calculation based on the calculated mass and centres of gravity of all individual components, raised

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.
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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.

E.2.4 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.2.2;
b) [calculation based on the calculated mass and centres of gravity of all individual eomponlents;

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

E.2|5 Free-surface effect

BOTS having any tank (fuel, fresh, black and grey water, live wells;-oils, etc.) that has a| maximum
trapsverse dimension greater than 0,35By shall have their righting moments calculatel with the
confents of all tanks as given in Table E.1.

If tgnks are linked by cross-connections that are kept open4yhén the boat is in use, then thd maximum
trafpsverse dimension of such a tank shall be measured between the extremes of the linked fanks.

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

Tank Loading condition
Loaded arrival Offset-load test Minimum opg¢rating
Fugql 10 % 50 % 0%
Fressh water 10.% 50 % 0%
Blafk/grey water 95 % 50 % 0%
0il 10 % 50 % 0 %
Baif tanks, live wells 95 % 50 % 0%

Where applicable, free-surface effect shall be represented either by a virtual increase in thelboat’s VCG
(se¢ below) or by using“computer software that models the movement of fluid in tanks with trim and
hee].

SMA X
virtual ificrease in the boat’s VCG due to each tank = TANK X PTANK

, expressed in metres (E.1)

m
whéne

PTANK is the density of fluid in tank, expressed in kilograms per cubic metre;

m is the mass of the boat in the relevant loading condition, expressed in kilograms;

SMA1ank 1S the second moment of area of waterplane of tank contents about longitudinal axis
through its centre of area, expressed in m#4.

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

efining the watertight hull, cockpits, recesses, bow thruster tunnels and all append
e buoyancy shall be correctly represented. Righting moment curves shall normally
with recesses modelled, assuming that at each heel angle such recesses flood up to

ges
be
the

exterior water level. However, up to the angle of heel at which recesses would otherwise fill (e.g. coanping

submerge
calculated

freein
degre

drains
to co

NOTE

j

all openingy.

E.3.3 Th
provided t
has sufficig

E.3.4 Th
be include
be include
effect of th

E.3.5 Rig
kilograms

E.4 Detq

The curve
difficulties|
offset-load

J

ce), righting moments to be used to show compliance with 6.3 and 6.5 can.alternatively
ignoring flooding of recesses through either

ports equipped with non-return flap closures which are watertight from the exterio
3 of ISO 12216, or

having a combined cross-sectional area smaller than three timésthe minimum arearequ
ply with ISO 11812 for quick-draining cockpits.

ighting moments to be used to show compliance with 6.2 must assume flooding may occur thrad

e buoyancy of superstructures and deckhouSes might be included in the calculat
hat the structure (including windows) is both‘watertight in accordance with 1SO 12216
nt structural strength to survive the boat being rolled to a heel angle of at least 90°.

e buoyancy of masts and standing rigging (but not booms, gaffs or running rigging) m
in the calculation of righting mement if desired. In this case, only the buoyant volume i
, i.e. the internal volume of free-flooding or non-watertight masts shall not be included.
e mass of masts is included.inthe inclining experiment results.

hting moment is equal-to the righting lever in metres multiplied by the boat mas
multiplied by 9,806;and is expressed in newton metres.

prminationby experiment

of righting moments can be found from a practical experiment. Because of the phys
thisswould usually only be considered appropriate for satisfying the requirements of]
test\(6.2) or the heel angle due to wind (6.4).
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Annex F
(normative)

Method for level flotation test

General
Fenera:

Thd
cala

F.2
Dur

d)

f)

g)

h)

methods described in Clauses F.2, F.3 and E4 shall be used, either by actual test ler
ulation.

Test condition

ing the tests, the boat shall be in calm water in the light craft conditionsand then equipped

A mass equal to 25 % of the dry mass of stores and equipment inelided in the maximun
shall be added on the interior deck, on the centreline at L;;/2.

equivalent

as follows.

1 total load

Vulnerable items, such as engines, can be replaced with\an appropriate mass at the dppropriate

location.

For outboard engines, the builder’s maximum recommended power shall be used. Tahles F.1 and

E.2, columns 2 and 4 give the appropriate replacement mass to be used with respec
power for petrol engines. A heavier mass can be used if itis recorded in the owner’s man
of 86 % of the engine dry mass shall be usedfor diesel, jet-propulsor or electric outboar
are supplied as the standard outfit. Boats equipped for use both with and without a
engine shall be tested in both conditiofis.

For inboard engines, the replacement mass shall be lead, steel or iron of a mass equal to
installed mass of the engine and-stern-drive.

Replacement masses shall;as far as practicable, have the same position of centre of gr3
actual engine.

Portable fuel tanks-shall be removed. Fixed tanks shall either be removed, or shall b
either fuel or water.

All cockpit @and similar drains normally open during operation of the boat shall be lef{
plugs ofdrains for emptying the boat of residual water when ashore shall be in place.

Careshall be taken throughout the testing to eliminate entrapped air other than in air 4
centainers.

[ to engine
lal. A mass
ds, if these
h outboard

/5 % of the

vity as the

e full with

open. The

anks or air

i)

j)

Void compartments integral with the boat structure and not complying with the requirements for

air tanks in Annex G shall be opened so that they become swamped with water.

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
opened to atmosphere during testing, according to Table F.3.

© IS0 2022 - All rights reserved
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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 — —
3,0t05,2 409 34,8 — —
53to11,2 60,0 51,0 91 5,0
11,30 to 18,7 104,5 88,9 20,5 144
18,8 to 33,6 1241 106,2 20,5 11,4
33,7 to 44,8 161,7 138,2 20,5 11,4
44,9 to 56,0 188,5 161,0 20,5 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
| 64,2 and over 312,5 266,3 20,5 11,4
NOTE  Poyer in kW = (Imperial horsepower) x 0,745 7
Imperial hoifsepower = (Power in kilowatts) x 1,341
Power in kilpwatts = (Metric horsepower) x 0,735 5
Metric horsgpower = (Power in kilowatts) x 1,360
Table F.2 — Mass of twin:=éngine installations
Engine'+ controls Battery
Totlal engine power kg kg
kW Column 1 Column 2 Column 3 Column 4
Dry Swamp Dry Swamp
37,6 to 67,2 2479 212,2 40,9 22,7
67,3 to 89,6 323,3 276,2 40,9 22,7
89,7 to 112,0 376,8 321,8 40,9 22,7
112,1 to 149,2 415,0 354,2 40,9 22,7
149,3 to 216,4 5171 440,9 40,9 22,7
16,5 t0328,2 521,2 4445 40,9 22,7
B28,3%and over 6249 532,5 40,9 22,7
Td‘UIC F.S - l‘V'ulll‘UCl Uf dil L]ldlll'UCl Ny tU 'UC Upcucd

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 Swamped stability test

F.3.1 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 L;;/3
from the ends of the boat (as shown in Figure F.1) 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 Clause F.2.

F.3.2 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

Mp  Mer | MAL _ 0
1,099 1,163 1,612

(F1)
whére

myp is the mass of lead weights, expressed in kilograms;
m¢; is the mass of cast-iron weights, expressed in kilograms;

my,,. is the mass of aluminium weights, expressed in kilograms.

F.3[3 As an alternative to suspending a test weight over‘the side, an equivalent heelittig moment
(calculated when the boat is upright) can be applied using weights or persons positioned inside the boat
at spat level. Persons can only be used if they are not immersed when the boat is heeled.

F.34 With the test weight in each position in turm, swamp the boat by applying a downwards force at
a pgsition on the gunwale at approximately mid-Lj;until the deepest point of the gunwale or|coaming is
0,2 m below the water surface. Hold the boat in this position until the water level has equaliz¢d between
inside and outside, or for 5 min, whichever isjless, and then release the boat.

NOTE It is often helpful to partially fill'the boat with water before swamping in this manner.

F.3/5 For each position of the test weights, after a further 5 min have elapsed, the boat shhll not heel
more than 45°.

Table F.4 — Material coefficient

Material
Property : —
Lead 65/35 brass Steel Castiron Aluminium
Value of d 1,099 1,138 1,151 1,163 1,612
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2 L/3
4
Key
1  centreljne
2 deck
3  openbgat
4  cockpit]

Figure F.1 — Positioning test weights

F.4 Swamped buoyancy test

F.4.1 Load metallic test weights on the innerxbottom of the boat, evenly about the centre of|the
area availgble to the crew, according to the crew-limit (CL) as given in Table F.5. This area shall haye a
minimum headroom clearance of 0,6 m above:the swamped waterline. Alternatively, provided they|are
not immers$ed above the knee, people can be-used instead of test weights, provided they have a total[dry
mass not l¢ss 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 + mygc)? d(60 + 15CL) d(50 + 104L)

a

Property

myisc is|the dry masg of stores and equipment included in the maximum load, expressed in kilograms.

F.4.2 Swpmp'the boat by applylng a downwards force ata position on the gunwale at approx1m ely
mid-LH untt - :
in this position until the water 1evel has equallzed between 1n31de and out51de or for 5 min, whlchever
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 afurther 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.

F.4.4 For category B boats, demonstrate by calculation that the total buoyant volume (m3) is
greater than 1,33 m;p. /1000, where the total buoyant volume is determined in accordance with
[SO 6185-4:2011, 7.6.1 and 7.6.2, noting that the last sentence in 7.6.1 is not applicable.
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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

IS0 12217-1:2022(E)

Mass in kilograms

© IS0 2022 - All rights reserved

Crew limit (CL)
Formula
1 2 3 4 5 6 7 8 9 10
6dCL, min. 15d = 15d 15d 18d 24d 30d 36d 42d 48d 54d 60d
d(60 + 15CL) = 75d 90d 105d | 120d | 135d | 150d | 165d | 180d | 195d | 210d
d(5p+tothH—= 60d Yasics 86 S8 00— 10d—T120d—TI1304—1404¢ | 150d
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Flotation material and elements

G.1 Reqguirements

Flotation glements as defined in 3.5.6 shall comply with the requirements in Table G.1. Other<typ¢s of
flotation elements shall be evaluated following the same principles.

Those matgrials or parts of the boat which are not primarily intended to provide flotation but which
neverthelepgs contribute to the flotation characteristics shall not be subject to the requirements in this
annex.

Table G.1 — Requirements for flotation elements

Property Air tank Air containeér’| Inflated bag L(;I":’a(::ﬁiity
Airtightnegs RT RT R —
Mechanical robustness or protection R R R R
Draining facility R R — —
Resistant tp or protected from sunlight — R R R
Fitted with{an inflation point — — R —
Temperatufe resistant -40 °C to +60 °C — — — R
Water absorption max. 8 % by volume — — — R
Securely faptened to withstand buoyancy . R R
force
Encapsulated or resistant to liquids — — R R
Label: “Do pot puncture air tank/container/ R R R o
bag”
NOTE 1 R denotes that this property,is required but is not subject to a specific test by the builder.
NOTE 2 RT|denotes that this praperty is required, and is required to be tested by the builder.

G.2 Tests

The water pbsarption of low-density material shall not exceed 8 % by volume after being submerged for
8 d accordingto IS0 2896:2001.

NOTE Materials complying with the requirements of IMO Resolution MSC.81(70) Part 1[Zl, 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
Eehszi;nbers required to be opened during flotation None As detailed in Table F.3
Initial over-pressure 2,5 kPa (250 mm water) 1,25 kPa (125 mm water)
Maximum pressure drop in 30 s 1,0 kPa (100 mm water) 0,75 kPa (75 mm water)

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
altgrthe effectiveness of the tank during the fiotation tests of ANMNEX T
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H.1 Gen

Annex H
(normative)

Information for the craft’s owner’s manual

ralinfoarmation
e maHen

The follow
manual.

NOTE j

Requirements for owner’s manuals are provided in ISO 10240.

A maximuin load has been used for assessing stability and buoyancy comprising

— manufacturer’s maximum recommended load per [SO 14946:2021  ....Lx= Kg
— fuel, fresh water, other fluids to maximum capacity of fixed tanks , ... kg
Maximum |opad AN kg
This assesgment has been made assuming that

— the bodt in the empty craft condition has a mass of > ... kg
— the bogdt in the light craft condition has a massof @ ... kg
— the makimum recommended outboard engine massis ... kg
— all starjdard equipment is aboard

H.2 Spe
If appropri

a) Thisb
the req

b) The fo
obsery
at anc]

cific information

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

uirements 9f6.8).

ng stability information, as appropriate to the design, shall be included in the craft’ssown

bat has been.assessed as capable of supporting the crew even when swamped (when mee

lowingopenings are marked “KEEP SHUT WHEN UNDER WAY”, and care shall be take
e thHis‘warning: (insert list of relevant opening locations). “Under way” has the meaning

ers

{ing

h to
not

nor)or made fast to the shore, or aground”. (Text to be inserted when required accordin

g to

6.1.1.6).

IMPORTANT — Failure to observe the limitations given below may result in the boat capsizing.

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

text shall b

e included, as appropriate:

c) Forstability 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.

d) 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,

54

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=c6732239f3feebf47d5cda7aa68d36e1

IS0 12217-1:2022(E)

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.

1— |

Key

Key]

2/

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

Figure H.1 — No access sign

1— |

2/

sign W001 “General warning” from ISO,7610

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

Figure H.2 — Limited access sign

(location) is

© IS0 2022 - All rights reserved
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Annex I
(informative)

Summary of requirements

The design category given in respect of stability and buoyancy is that for which the boat satisfies ALL
the requirgments-accordingto-5-3-as-summarizedintable -t
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Table I.1 — Summary of requirements

ISO 12217-1:2022(E)

Option number 3 5 6
Design A B c D B c D c D c D
category
any amount — — — — yes yes yes — — — —
partially
Degree of protected - - - - - - - yes yes - -
decking ol
or coverin not tully _ _ _ _ _ _ _ _ _
& enclosed yes yes
fully enclosed yes yes yes yes — — — — — — —
Pownflooding openings comply
(6.1.1) yes yes yes yes yes yes yes yes yes, yes yes
Required hD(R] > 0,5 0,4 0,353 0,3 0,4 0,3 0,25 0,5 0,4 0,p 0,4
ho‘_/vt;lftltgggi;)g hytobe>] 1./17 L/17 | L/17 | Ly/20 | L 17 | Lg20 | Lg24 | L2, — | Lo —
eig| 1.
using figures) iy meed E;’Z 1,41 1,41 0,75 0,4 1,41 0,75 0,4 0,75 — 015 —
Require(_i hygyto be> 0,5 0,4 0,3 0,2 0,4 0,3 0,2 0,3 0,2 0,p 0,4
lownflooding
height hy, s, need not |
(by Annex A) be> 1,41 1,41 0,75 0,4 1,41 0,75 0,4 0,75 0,4 0,15 —
g, to be>
ownflooding g = %+ 25 g,+15 — — g,+15 - — — — — —
D(R)
angle (6.1.3) - . =
or if greater = 30 25 — — 25 — — — — — —
By< Ooqny 11,5%(24 - L,)3/52
Offset load residual
(6:2) freeboard — — 0,014L,| 0,01 r 0014L,| 001 |[011VL,|0,07VL,|011VL,|0,07VL,
to be >
when v, (m/s) = 28 21 — b 21 — — — — - —
Rolling in waves w (/)
(6.3.2) A,z A, when 25+ 20 + _ - 20 + o B N . ] o
g.=| 20/v, 20/V, 20/V,
Ifg, =230°
Zosiman 25 kN'm 7 KN'm — — 7 KN'm — — — — — —
RM, to be 2
If >30°,
Zoxmax 0,2m 0,2 m — — 0,2m — — — — -1 —
Resistance to GZ, to be 2
aves (6.3.3) If Zixmar<30% 750/ﬂGXmax Zlo/ﬂGXmax _ — Zlo/ﬂGXmax _ _ _ _ ] _
RM,  tobez]  kN-m KN-m kN-m
Ifg,, . <30°
GGZXmaX to be > 6/ iy 6/0 5y - - 6/ gy - - - - 7 -
when v, (m/s) = § — 17 13 — 17 13 17 13 17 13
Heel due to wind 070 070 070 0,70 0,70 0,72 0,7p, 0,74
6.4 lyi i g 77 Pory 4 7 Tom) 4 770w Yoy | 7T Tomy
A( >)005nLy£I3f wind heel angle _ . andO[R] and . angm ang angm and s ans
W T D)< 0,72, 0,74, 0,7, 0.7 7, 0,7 7, 0.7 7, 0,14, 0,77,
. max.%Joss in 1200 F,
Récess size (6.5) GM, 250 F /L, | 550 F,/L, L, — — — — — — — —
Habitable multihulls (6.6) yes yes yes yes yes yes yes yes yes yes yes
Motor sailers forv,, (m/s) = 18 14 — — — — _ _ _ | _
(6.7) M,<| o056z, | 056Gz, — _ _ — — _ _ ] _
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
57
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Annex ]
(informative)

Worksheets

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

LT 4
Design category intended: Monohull / multihull:
Item Symbol Unit Value Ref.
Length of hull as in ISO 8666 L, m 331
Length waterline in loaded arrival condition Ly, m 3.3.2
Empty craft condition mass mg, 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
llight craft condition mass = m_ + standard equipment + ballast m, kg 3.4.2
Mass of:
esired Crew Limit CL — 3.5.3
1ass of:
desired Crew Limit at 75 kg each kg 3.4.4
provisions + personal effects kg 3.4.4
drinking water kg 344
fuel kg 344
lubricating and hydraulic oils kg 3.4.4
black water kg 344
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
inflatable liferaft(s) in excess of essential safety equipment kg 3.4.4
other small boats carried aboard kg 3.4.4
Maximum load = sum of above masses m, kg 3.4.4
optional equipment and fittings not included in basic outfit kg
Maximum load condition mass = m, .+m,, “+ optional equipment m. kg 345
rhass to be removed for loaded arrival condition kg 3.4.6
L|_0aded arrival condition mass m, kg 3.4.6
lelass of:
minimum number-oficrew according to 3.4.3 kg B.4.3a)
non-consumable ‘stores and equipment normally aboard kg 3.4.3b)
Total additions t0 be included in minimum operating condition kg 3.4.3
Bight craft-coifdition mass m kg 3.4.2
Nlassdn the minimum operating condition = total additions + m, Myo kg 343
I il or non-sail? 31.2, 5.2
reference sail area according to ISO 8666 sail A m? 3.3.8
area / displacement ratio = A,/(m,, )** — 3.1.2, 5.2
CLASSIFIED AS [non-sail if A,/(m,)**<0,07] SAIL/NON-SAIL? 3.1.2, 5.2

NB: If NON-SAIL, continue using these worksheets, if SAIL, use 1SO 12217-2

GO TO WORKSHEET No. 2
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IS0 12217-1 CALCULATION WORKSHEET No. 2 TESTS TO BE APPLIED
Question Answer Ref.
[s 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 A, m? 3.3.7
LengtH of hull L, m 332
Beam ¢f hull B, m 333
Ratio4,,/(L,B,) —
Choose|any ONE of the following options, and use all the worksheets indicated for that option.
Option 1 2 3 4 5 6
categories possible Aand B CandD B CandD CandD CandD
decking or covering fully fully any any partially any
enclosed | enclosed | amount | amfount | protected| amount
downflooding openings 3 3 3 3 3 3
downflooding angle 3 3
downflooding all boats 3 3 3 3?
height|test Annex A method 4 4 4 42 4 4
offset load test 5 5 5 5 5 5
resistajnce to waves + wind 6 6
heel dije to wind action 7° 7° 7° 7°
recess|size 8 8¢
habitable multihulls
motor [sailers
flotatign test 10 10
flotatign material 10 10
detectjon & removal of water 11 11 11 11 11 11
SUMMARY 12 12 12 12 12 12
2@  THe downfloeding height test is not required to be conducted on the following design category C and D boats:
—| thosewhich, when tested in accordance with F.4, have been shown to support, in addition to the mass
required by F.2 and Table F.5, an additional equivalent dry mass (kg) of (75 CL + 10 % of dry mass of stores
andequipment included in the maximum total load), or
— L _those boatsthat donottake onwaterwhen heeled t090° from the upricht in the licht craft condition
b The application of Worksheet 7 is only required for boats where ALV/(LHE;H)C; 0,5. 7
¢ Only required for boats of design category C.

Option selected
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1ISO 12217-1 CALCULATION WORKSHEET No. 3 DOWNFLOODING
Downflooding openings: (all boats)
Question Answer Ref.
Have all appropriate downflooding openings been identified? YES/NO 3.2.1
Have potential downflooding openings within the boat been identified? YES/NO 6.1.1.4
Do all closing appliances satisfy ISO 12216? YES/NO 6.1.1.1
Hatches or opening type windows are not fitted below minimum height 6.1.1.2
above waterline? YES/NO
Seacocks comply with requirements? YES/NO 6]1.1.3
Are all openings on design category A or B boats fitted with closing appliances? 6l115
(Except openings for ventilation and engine combustion) YES/NO
Design categories possible: A or B if all are YES, C or D if first five are YES b.1.1
Downflooding angle: (design categories A and B only)
Item | Symbol | Unit Value Ref.
Required value: (where g = attained angle from offset load test) b.1.3
Design category A = larger of (g,+ 25)° or 30° D(R) degrees Table 3
Design category B = larger of (g,+ 15)° or 25° M Ipw) degrees Table 3
Area of openings permitted to be submerged = 1,2 L, B, F, cm? b.1.3
Actual downflooding angle atmass =m,,, % degrees b.1.3
at mass = m,y DA degrees b.1.3
Method used to determine Dot Arnex C
Design category possible pi"downflooding angle b.1.3
Downflooding height: (all except exefmpt boats)
Requirement Basic Reduced Reduced Increased
requirement value for value at value 4t bow
small outboard
openings
all options but
applicable to all options only if figures | options 3,4, 6 | optiong3, 4, 6
are used
ref. 6.1.2.2 a) 6.1.2.2d) 6.1.2.2 c) 6.1.2]2 b)
obtained fronmFigs. 3 + 4 or Annex A? =basic x 0,75 =basic x 0,8 = basic|x 1,15
maximum.area of small openings (50 L,*) (mm?) =
Required Fig. 3/An'x A | Category A
ddwnflood | Fig.3/An'x A | Category B
height Fig. 3/An'x A | Category C
oy UM Fig.4/An'x A | Category D

Actual downflooding height h

Design category possible

Design category possible on downflooding height = lowest of above
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