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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.

Thi
the
acc

if fourth edition cancels and replaces’the third edition (ISO 12217-2:2015), 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 Fd/-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
3:5.5;

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 3.5.4 (maximum load) to 3.5.5 (maximum load

y make an
aphy;

h 3.5.4 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 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.

Annex ] provides worksheets to assistin the systematic assessment of a boat according to this document.
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Small craft — Stability and buoyancy assessment and
categorization —

Part 2:
Sailing boats of hull length greater than or equal to 6 m

CAUTION — Compliance with this document does not guarantee total safety or total
risk from capsize or sinking.

IMBORTANT — The electronic file of this document contains colours which.are’consi

use
this

1
Thi

boalts. The flotation characteristics of boats susceptible to swamping are also encompassed.

Thd

assigned to a design category (A, B, C or D) appropriate ¥Q-ts design and maximum load.

Thi
aux
less
catg
wit

In 1
defi

Thi

ful for the correct understanding of the document. Users should therefore conside
document using a colour printer.

Scope

5 document specifies methods for evaluating the stability and ‘buoyancy of intact (i.e. u
evaluation of stability and buoyancy properties using this document will enable the

5 document is principally applicable to boats propelled primarily by sail (even if fitt
iliary engine) of 6 m up to and including 24 mihull length. However, it can also be appli
than 6 m if they are habitable multihulls or“Can be applied if they do not attain the des
gory specified in ISO 12217-3 and theyare decked and have quick-draining recesses wh
h 1SO 11812.

elation to habitable multihulls,(this document includes assessment of susceptibility td
nition of viable means of escape and requirements for inverted flotation.

5 document excludes:

inflatable and rigid4inflatable boats covered by the ISO 6185 series, except for refereng
the ISO 6185 series®o specific clauses of the ISO 12217 series;

gondolas and pedalos;
surfboards including sailing surfboards; and

hydrofeils and foil stabilized boats when not operating in the displacement mode.

NO

E Displacement mode means that the boatis onlv supported by hvdrostatic forces

eedom of

ered to be
r printing

hdamaged)

boat to be

bd with an
bd to boats
red design
ich comply

inversion,

es made in

It does not include or evaluate the effects on stability of towing, fishing, dredging or lifting operations,

whi

2

ch need to be separately considered if appropriate.

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.

ISO

2896:2001, Rigid cellular plastics — Determination of water absorption
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ISO 3864-1:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for
safety signs and safety markings

ISO 8666:2

020, Small craft — Principal data

IS0 9093, Small craft — Seacocks and through-hull fittings

[SO 9094, Small craft — Fire protection

ISO 11812,

Small craft — Watertight or quick-draining recesses and cockpits

[1ess

[SO 12216,
requiremer

ISO 12217-
sailing boa

ISO 14946
ISO 15083,

3 Terms and definitions

For the pui
ISO and [E
ISO On

IEC El¢

NOTE ’

3.1 Primary

3.1.1
design cat
descripti

On]t
Noteltoe

3.1.2

sailing boat
hich the primiary means of propulsion is by wind power, having reference sail area (3.4.8

boat for w
Ag 2 0,07(m

Small r'rnff— Windows pnrﬂighh‘ hatches dpnrﬂighfc and doors — erpngfh nndwnfprfighf
ts

1:2022, Small craft — Stability and buoyancy assessment and categorization — Part’1: |
s of hull length greater than or equal to 6 m

2021, Small craft — Maximum load capacity

Small craft — Bilge-pumping systems

poses of this document, the following terms and definitionsapply.
[ maintain terminology databases for use in standardization at the following addresses:

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

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

egory
of the sea and wind conditions for which a boat is assessed to be suitable

ry: See also 9.2.

LDC)Z/3

Note 1 to eTry: M} pc is the mass of the boat in the maximum load condition, expressed in kilograms.

/on-

3.1.3

catamaran
boat with two main load-bearing hulls

EXAMPLE

3.14
trimaran

Boats with a centreline or bridge-deck nacelle which supports less than 30 % of the mass in the
maximum load condition are considered to be catamarans. Proas are asymmetric catamarans.

boat with a centre main hull and two sidehulls in which the centre hull, when the boat is upright,

supports 3

0 % or more of the mass in the maximum load condition

© IS0 2022 - All rights rese

rved


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=445b79c587b66458cb49a697f4b26a71

IS0 12217-2:2022(E)

3.1.5

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

3.1/6
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.

Note 2 to entry: ISO 11812 contains requirements with which most sailing dinghies cannot comply.

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

Note 1 to entry: This term only implies requirements in respectof watertightness and sill heights, but not those
for drainage.

3.18
ful;Er enclosed boat
boaft in which the horizontal projection of the.sheerline area comprises any combination of

— |watertight deck and superstructure,arnd/or
— |quick-draining recesses which ¢omply with ISO 11812, and/or

— [watertight recesses complyihg with ISO 11812 with a combined volume of less than (L}ByF),)/40,
and

all ¢losing appliances hate)their degree of watertightness in accordance with ISO 12216

Note 1 to entry: The size of recesses permitted for boats of design category A, B or some boats of design category
Cisfrestricted by the requirements of 6.3.

3.19
hahitable:boat
boat hawing a fully enclosed cabin with rigid roof fitted with one or more bunkg, benches,
pipécots, hammocks or similar locations that can be used for sleeping when the boat is undef way

Note 1 to entry: A boat is considered to be “habitable” if a fabric closure is used instead of a rigid door, or the
cabin has fabric sides.

Note 2 to entry: The following are not considered to render a boat “habitable”:
— acockpit tent, or

— an open-sided cuddy intended to provide limited protection from spray, provided it is not fitted with fabric
closures all round.

Note 3 to entry: Locations used for sleeping have minimum dimensions of 1,5 m diagonal length, 0,4 m width
at the widest point, and with a minimum headroom of 0,4 m over the length. The cabin sole and compartments
designated by the builder to be used exclusively for storage and referenced in the owner’s manual are not
included.

©1S0 2022 - All rights reserved 3
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3.1.10

habitable part of a boat
spaces within a habitable boat with rigid roof that are fitted with a toilet or in which there is provision

for any of t

he following activities: sitting, sleeping, cooking, eating, washing, navigation, steering

Note 1 to entry: Compartments designated by the builder to be used exclusively for storage and referenced in the
owner’s manual are not included.

3.2 Hazards

3.21

capsize

event when a boat reaches any heel angle from which it is unable to recover to equilibriummear|the

upright without intervention

3.2.2

knockdown

event when a boat reaches a heel angle sufficient to immerse the masthead, and from which it may or

may not repover without intervention

3.2.3

inversion

event whein a boat becomes upside down

3.3 Downflooding

3.31

downfloodling opening

opening in|the hull or deck (including the edge of a recess) that might admit water into the interiofr or

bilge of a bpat, or a recess, apart from those excluded-in 6.2.1.6

3.3.2

downfloodling angle

D

angle of hepl at which downflooding openings (apart from those excluded in 6.2.1.6) become immerfed,

when the Hoat is in calm water and in"the appropriate loading condition at design trim

Note 1 to enjtry: Where openings are not symmetrical about the centreline of the boat, the case resulting ir] the

smallest angle is used.

Note 2 to enftry: The followingare specifically considered:

— ¢pisthe downflooding angle to any downflooding opening;

—  @pa is the angle-of heel at which openings which are not marked “KEEP SHUT WHEN UNDER WAY” haying
a combined total area, expressed in square centimetres (cm?), greater than the number representedl by
1,2LyBlExpfirst become immersed;

—  @pc is the downflooding angle at which recesses which are not quick-draining begin to fill with water;

0,18 m? each) giving direct access to the main open air helm position first begins to become immersed.

Note 3 to en

try: Downflooding angle is expressed in degrees.

¢py is the downflooding angle at which any main access hatch (i.e. having an opening area greater than

© IS0 2022 - All rights reserved
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3.3.3

downflooding height

hy,

smallest height above the waterline to any downflooding opening, apart from those excluded in 6.2.1.6,
when the boat is upright in calm water and in the maximum load condition, measured to the critical
downflooding point which might be within pipes or ducts inside the hull

Note 1 to entry: Downflooding height is expressed in metres.

Note 2 to entry: See Figure B.1.

3.4 Dimensions, areas and angles

3.401
length of hull
Ly
length of the hull measured according to ISO 8666

Notg 1 to entry: Length of hull is expressed in metres.

3.4{2
length waterline

Ly
waterline length measured according to 1ISO 8666 when the/boat is upright in calm water, in the

appfropriate loading condition and at design trim
Note 1 to entry: For multihull boats, Ly, relates to that of the longest individual hull.
Not¢ 2 to entry: Length waterline is expressed in metrés.

3.413
beam of hull
By
maximum beam of the hull using the-ntethod of ISO 8666; for catamaran and trimaran boats| maximum
beajm across the outer hulls

Notg 1 to entry: Beam of hull is gxpressed in metres.

3.414
beam waterline
Byj
grepatest beam measured according to ISO 8666 at the waterline in calm water which, for multihull
boalts, is the sum 6f the maximum waterline beams of each of the hulls, the boat being uprjght, in the
appropriatedodding condition and at design trim

Notg 1 te entry: Beam waterline is expressed in metres.

3415
beam between hull centres

Begp _ )

on catamaran and trimaran boats, the transverse distance between the centres of buoyancy of the
outer hulls

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

© IS0 2022 - All rights reserved 5
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3.4.6
freeboard
Fy

amidships

distance of the sheerline or deck above the waterline at L, /2 measured according to ISO 8666, the

boat being

upright, in the appropriate loading condition and at design trim

Note 1 to entry: Freeboard amidships is expressed in metres.

Note 2 to entry: Where no loading condition is specified, maximum load condition should be assumed.

3.4.7

draught o
Te
draught of
being uprig

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

34.8
reference
As

actual prof
triangle ar

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

3.49
standard ¢
As
actual prof
6,2 m/s), iy

Note 1 to enftry: Sail area is expressed in square metres:

3.4.10
angle of v:

\Y
angle of he
transverse

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

openings arj

Note 2 to ey
angle to the

Note 3 to enftry;¢Augle of vanishing stability is expressed in degrees.

f-canoe body

tht in the appropriate loading condition and at design trim

sail area

ile area of sails set abaft a mast, plus the maximum profile areas.of all masts, plus refere
ba(s) forward of each mast as defined in ISO 8666

sail area

cluding overlaps, and supplied or recommeénded by the builder as standard

anishing stability
el nearest the upright (othet than upright) in the appropriate loading condition at which

stability righting moment is zero

e considered to be watertight.

try: Whereta.boat has recesses which are not quick-draining, ¢y is to be taken as the downfloo
ke recessés,unless the loss of buoyancy due to such recesses is fully accounted for in determining

ile area of the largest sail plan suitable for windward sailing in true winds of 10-12 kn (p

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

res.

nce

the

ling

ling
E by

3.5 Condition, mass and volume

3.5.1
empty cra

ft 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;

© IS0 2022 - All rights reserved
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c) internal structure and accommodation: bulkheads and partitions, insulation, lining, built-in
furniture, flotation material, windows, hatches and doors, permanently installed mattresses and
upholstery materials;

d) permanently installed engine(s) and fuel system: comprising inboard engine(s), including all

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

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

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

f) |internal equipment, including:

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

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

— electrical installation and equipment, 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 ladderfs, steering
equipment, winches, sprayhood(s);

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

— mast(s), boom(s), spinnaker poles and other pole(s), standing and running rigging, in the stowed
position ready for use;fall'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 kilograps.

3.5]2
light craft condition
empty craft comdition plus standard equipment (3.6.12) plus removable ballast (whethpr solid or
liquid) when supplied and/or intended by the manufacturer to be carried when the boat is gfloat, with
elemhents pesitioned as follows:

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

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 as standard, 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 ISO 12217-3:2022, Tables C.1
and C.2.

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

©1S0 2022 - All rights reserved 7
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3.5.3
minimum
boat in the

a)
— 75
— 15
— 22

operating condition
light craft condition with the following additions:

mass to represent the crew, positioned on the centreline near the main control position of

kg where L;; < 8 m,
Okgwhere8m<Ly<16m,
5kgwhere16 m< Ly <24 m;

b) non-eg
manuf
EXAMPLE

anchors or {

Note 1 to e
tanks, etc.)

Note 2 to enftry: Water ballast in tanks which are symmetrical about the centreline andwhich are intended by

builder to b

ible stores and equipment normally carried on the boat and not included in
hcturer’s list of standard equipment

Loose internal equipment and tools, spare parts, dishes, kitchenware and cutlény, additi
ails, dinghy and outboard if carried aboard.

htry: Liquids in main storage tanks (e.g. fuel, drinking water, black and grey Water, live wells,
hre excluded.

b used for variable asymmetric ballasting while under way is excluded

the

bnal

bait

the

Note 3 to efptry: Elements with transversally variable position (e.g. canting-keels, movable solid ballast, tilting

masts) are
position (e.g

positioned symmetrically about the centreline of the boat.<Elements with longitudinally vari
. tilting masts or keels) are positioned so that the VCG is makimized.

hble

Note 4 to entry: Any centreboard or keel is in the raised position @inless it can be fixed in the lowered position

and an apprj

Note 5 to entry: The mass in the minimum operating condition is denoted by my,y and is expressed in kilogrg

3.5.4
maximum
load which

the cre
the pe

stores

includ
or live

contents of all permailently installed storage tanks filled to 95 % of their maximum capa
ng fuel, drinking water, black water, grey water, lubricating and hydraulic oil, bait tanks and/

consumnableliquids in portable tanks (drinking water, fuel) filled to 95 % of the maximum capad

opriate instruction is given in the owner’s manual.

load
the boat is designed to carry in addition to the light craft condition, comprising:

w limit at 75 kg each;
rsonal effects of the crew;

and cargo (if any), dryprovisions, consumable liquids;

wells; plus'ballast water at 100 % capacity;

ms.

City,

ity;

dinghy

orother small craft intended to be carried aboard, and any outboard motor associated

vith

them;

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

non-edible stores and equipmentnormally carried on the boatand notincluded in the manufacturer’s

list of standard equipment, e.g. loose internal equipment and tools, spare parts, additional anchors
or sails, dinghy and outboard if carried aboard;

Note 1 to entry: Liferafts are not included in essential safety equipment for 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.
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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: Unless otherwise required, variable position elements (e.g. canting keels, movable solid ballast,
tilting masts) are positioned symmetrically about the centreline of the boat.

Note 5 to entry: Any centreboard or keel is in the raised position unless it can be fixed in the lowered position

and

an appropriate instruction is given in the owner’s manual.

Note 6 to entry: The mass of maximum load is denoted by my;; and is expressed in kilograms.

3.5

5

malj

Kimum load condition

boalt in the light craft condition with the maximum load added and an allowance for the-naxi

of 0
des
con

Not

3.5
loa

gn trim, the crew corresponding to the minimum operating condition being‘located 3
Lrol position, the remainder positioned at sheerline height at the mid-length,0f\.L;

6
Hed arrival condition

boaft in the maximum load condition minus 85 % of the maximum €apacity of fixed or porta

tan
con

Not
Not

Not
tilti

3.5
dis
Vp

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

e 1 to entry: In this condition, tanks have 10 % of their maximum capacity remaining.

e 2 to entry: The mass in the loaded arrival condition\s:denoted by m; , and is expressed in kilog

hg masts) are positioned symmetrically about.the centreline of the boat.

7
placement volume

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

den

Not

3.6

3.6
calg

Vw

sity of water as 1 025 kg/m3

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

Other terms‘and definitions

1
rulationiwind speed

wind speéd used in calculations

muim mass

ptional equipment and fittings not included in the manufacturer’s basic outfit sofasto groduce the

t the main

e 1 to entry: The mass in the maximum load condition is denoted by m, j and js expressed in kildgrams.

ble storage
the worst

ams.

e 3 to entry: Unless otherwise required, variablesposition elements (e.g. canting keels, movable dolid ballast,

taking the

Not

4 - Falil | h CO | 1. 1 - 1 CO. | -
C L LUTINT Y. UAdILUIAUUIT WITU SPTTU IS TAPITSSTUTITIIITUITS PTT STLUIIU UT TIT KITULS.

3.6.2
crew

coll

ective description of all persons onboard a boat

3.6.3
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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3.6.4

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.

3.6.5

essential gafety equipmment
loose equipment considered essential to the safe operation of the boat, which may include distress flares
and rockets, lifebuoy with light and battery, first aid box, wire cutters for standing rigging, lifejacKets,
safety harpesses and lines, portable firefighting equipment, flashlight, binoculars, radio (e:g..VHF), ball
and cone vjisual signals, charts, navigational publications and for design categories A and B, liferaft(s)
sufficient fpr the crew 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.

3.6.6
flotation dlement
element which provides buoyancy to the boat and thus'influences the flotation characteristics

3.6.6.1
air tank
tank made|of hull construction material, and‘integral with hull or deck structure

3.6.6.2
air container
container nade of stiff material, andnot integral with the hull or deck structure

3.6.6.3
low densify material
material wlith a specifie,gravity of less than 1,0 primarily incorporated into the boat to enhance|the
buoyancy when swampéd

3.6.6.4
inflated bag
bag made [ofAflexible material, not integral with hull or deck, accessible for visual inspection pnd
intended alwaysto be inffated witen the boat {3 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.

3.6.7
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, enable 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].
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8

righting lever

GZ

at a specific heel (or trim) angle in calm water, the distance in both the horizontal and transverse (or
horizontal and longitudinal) planes between the centre of buoyancy and the centre of gravity

Note 1 to entry: Righting lever usually refers to the transverse plane, but may be in the longitudinal plane where
longitudinal stability is concerned.

Note 2 to entry: Righting lever is equal to the righting moment divided by the product of mass, expressed in
kilograms, and acceleration due to gravity (9,806 m/s2) and is expressed in metres.

3.6]:)
righting moment

RM
at g
(or

gra

Not
whe

Not
hee

shape and the location of the centre of gravity. Other more approximsdte methods are also available.

morj
Not

3.6
loa

waterline of the boat when upright in the maximum load condition

3.6
rec
leve
the
cov

Not

3.6
sta
dev|
tab
anc
oar

specific heel (or trim) angle in calm water, the restoring moment generated“by the

Vity of the boat

re longitudinal stability is concerned.

e 2 to entry: The righting moment varies with heel (or trim) angle-and is usually plotted graphig
(or trim) angle. Righting moments are most accurately derived-by computer from a knowledg

hent varies substantially with hull form, centre of gravity p@sition, boat mass and trim attitude.

e 3 to entry: Righting moment is expressed in newton metres or kilonewton metres.

10
led waterline

11

pss retention level

1 of water in recesses, when the boat is at design trim, at which 20 % of the uppermost p
surrounding coaming (measured in horizontal plane parallel to waterline at design trimn
bred by water, assuming that all gates, doors or drainage openings are considered to be s

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

12

hdard equipment

ices including outboard motors (excluding those for tenders), loose furniture and furnishi
es, chairS, ion-permanently installed mattresses, curtains, etc., portable bilge pumping
hors, chain, warps, sails, loose external equipment such as fenders, boathook and boarg
5 (iflappropriate), and essential safety equipment

transverse

ongitudinal) offset of the centre of buoyancy of the submerged part of the*hull from the centre of

b 1 to entry: Righting moment usually refers to the transverse plane, but miay be in the longitydinal plane

ally against
e of the hull
[he righting

briphery of
) would be
ealed

hgs such as
equipment
ing ladder,

Not

4 ALY 1 1 . L s 1 1 1 : . L) A 1
C L LU CIILTLy. VWIITTT OUlDU4I'U CIIZIIIC(S) dI'T TILLEU, LIIC TICTAVICS U CIIZIIICS ) TCCUIITIITITIIUTU TOT LT

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 ISO 12217-1:2022, Tables F.1 and F.2, columns 1 and 3, or
1SO 12217-3:2022, Tables C.1 and C.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.

3.6.13
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.
3.6.14
under way
not at anchor, or made fast to the shore, or aground
4 Symblols
For the puiposes of this document, the symbols and associated units in Table 1 apply.
Table 1 — Symbols
Symbol Unit Meaning
o) degree (°) |Angle of heel
bp degree (°) |Actual downflooding angle of any downflooding opening, see 3.3.2
®p(r) degree (°) |Required downflooding angle, see 6.2.3
bon degree (%) g(;\./\;nfloodmg angle at which a certain total afea’of openings is submerged, see
on |Downflooding angle to cockpits that are hot quick-draining according to ISO 11812,
®pc degree (°) see 3.3.2
Ppu degree (°) |Downflooding angle to any main acc€ss hatchway, see 3.3.2
Dczmax degree (°) |Angle of heel at which maximum’righting moment or lever occurs
by degree (°) |Angle of vanishing stability;see 3.4.10
Py(r) degree (°) |Required angle of vanishing stability, see 6.5
Agz m - degree |Positive area underrighting lever curve, see 6.4 and 6.6.2
Ag m? Reference sail area according to ISO 8666 and 3.4.8
Alg m?2 Standard saikarea, see 3.4.9
Beg m Beam between centres of buoyancy of sidehulls, see 3.4.5
By m Beam efhull according to ISO 8666
Beam waterline in the appropriate loading condition according to ISO 8666 and
BwL m 3474 In the case of multihulls, it is the sum of the maximum waterline beams of
€ach of the hulls.
CL Crew limit = maximum number of persons on board, see 3.6.3
Fy m Freeboard amidships at the appropriate loading condition according to 3.4.6
GM m Transverse metacentric height, see 6.3
GZ T Rightimgtever=rightimgmoment-tN-mjAmassthg=9;886tm/s-tsee 366
GZq, m Righting lever at 90° heel
h m Height of centre of area of Ag above waterline at the appropriate loading condition,
CE see 6.8
, Height of centre of area of A'g above waterline at the appropriate loading condition,
CE m see 6.8
hp m Actual downflooding height, see 3.3.3
hp g m Required downflooding height, see 6.2.2
h m Height of water_line at the app_ropriate loading condition above centre of area of
Lp immersed profile area including keel(s) and rudder(s), see 6.8.2 and 6.8.3
Lgs m Length base size = (2L, + Ly)/3

12
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Table 1 (continued)
Symbol Unit Meaning
LCG m Longitudinal position of the centre of gravity from a chosen datum
Ly m Length of hull according to ISO 8666
Ly m Length of waterline at the appropriate loading condition according to ISO 8666
m kg Mass of the boat, used where more than one loading condition is considered
Mge kg Mass of the boat in the empty craft condition, see 3.5.1
mp kg Mass of the boat in the loaded arrival condition, see 3.5.6
mpc kg Mass of the boat in light craft condition, see 3.5.2
mypc kg Mass of the boat in maximum load condition, see 3.5.5
My, kg Mass of the maximum load, see 3.5.4
My kg Mass of the boat in the minimum operating condition, see 3.5.3
RM N-m Righting moment, see 3.6.9
STIX — Actual stability index value at the appropriate loadingcondition accordinpg to 6.6
TIX(R) — Required stability index value, see Table 6
Tc m Draught of canoe body at the appropriate loading€ondition according to|ISO 8666
VCG m Vertical position of the centre of gravity from-a chosen datum
Vp m3 Displacement volume, see 3.5.7
Vr m3 Volume of a non-quick-draining recess;see Annex A
Vw m/s Calculation wind speed, see 3.6.1
Xp m Longitudinal distance of downflooding opening from nearest extremity pf Ly
X'y m Longitudinal distance of downflooding opening from forward end of Ly
Yp m Transverse distance of'dewnflooding opening from periphery of boat
Vb m Transverse distanceof downflooding opening off centreline
Zp m Height above waterline of downflooding opening
5 |Procedure
5.1 Maximum load
Dedide on the crew Jlimit and the maximum load that the boat is intended to carry in accorflance with
the|definitions. The-crew limit shall not exceed that determined by the seating or standing space
reqpirements ofISO 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 catego

assighed according to the load.

Fies may be

5.2 Sailing or non-sailing

Confirm that the boat is defined as sailing. Sailing boats are those where Ag = 0,07 x (mp)?/3, where Ag
is the reference sail area according to 3.4.8 and ISO 8666:2020 and my . is the mass of the boat in the
maximum load condition, as defined in 3.5.5 and expressed in kilograms.

Other boats are non-sailing boats and shall be assessed using [SO 12217-1:2022.

5.3 Tests, calculations and requirements to be applied

Clause 6 shall be applied to monohull sailing boats.

© IS0 2022 - All rights reserved
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Clause 7 shall be applied to catamaran or trimaran sailing boats.

NOTE
Clause 7.

All the requirements of the option chosen from Clause 6 or 7 shall be satisfied.

5.4 Variation in input parameters

Monohulls applying 6.5.3 (form-stable monohulls) are required to comply with some requirements of

Users of this document shall consider the effect on compliance of variations in the empty craft mass

within the

builder’s manufacturing tolerances.

6 Requ
6.1 Req

6.1.1 Mo
according
These opti

NOTE
height.

)

6.1.2 Th
of any one

6.1.3 Foy
operating

calculating
shall be ob

fluids

provis

the ma
height

6.1.4 Bo
shall

a)
b)

compl}

compl}

irements for monohull boats

1irements to be applied

nohull sailing boats shall comply with all the requirements of any one of seven opt
Fo amount of flotation and decking, and whether the boat is fitted.with suitable reces
bns and the tests to be applied are given in Table 2.

or any given test, the requirements may vary according to the chosen option, e.g. for downfloo

e design category finally given is that for which the boatsatisfies all the relevant requireme
pf these options. See Annex .

condition and in the loaded arrival condition unless otherwise specifically noted
the position of the overall centre of gravity in the loaded arrival condition, the follow
served:

thall be located in the fixed tanks;
ons shall be stowed in an appropriate location;

ss of additional crew (erew limit less those required for myy) shall be added at sheer
at the mid-length of Ly!

hts fitted withnovision for asymmetric ballasting while under way (whether liquid or sq

 with all.the requirements of the selected option as indicated in Table 2, and

 with'the requirements of 6.2.3, 6.4 (if appropriate), 6.5 and 6.6 considering that the mov

ons
SEsS.

ling

ents

boats using option 1 or 2, each of the requirements shall be satisfied in the mininjum

In
fing

line

lid)

hble

ballas

is-0f whichever amount and position that gives the most adverse result when conside

'ing

each individual stability requirement.

14
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Table 2 — Requirements to be applied to monohull sailing boats

Option 1 2 3 4 5 6 7
Categories possible AandB | CandD | CandD | CandD | CandD | CandD | CandD
Any boat | Any boat Any boat
Fully Fully except except except
Decking or covering enclosed | enclosed fully fully Any boat | Any boat fully
boat? boat? enclosed | enclosed enclosed
boatb boatb boatb

Downflooding openings 6.2.1 6.2.1 6.2.1 6.2.1 6.2.1 6.2.1 —
Doynflooding-height test 6.2.2 6.2.2 6.2.2 — 6.2.2 — —
Doynflooding angle 6.2.3 6.2.3 — — — — —
Redess size 6.3¢ — — — 6.3 6134 —
Miimum righting energy 6.4 — — — — — —
Angle of vanishing stability 6.5 6.5 — — — — —
Stapility index 6.6 6.6 — — — — —
Kn¢ckdown-recovery test — — 6.7 6.7 — — —
Wind stiffness test — — — — 6.8 6.8 —
Flotation requirements — — — 6.9 — 69 —
Capsize recovery test — — — ~— — — 6.10
Detection and removal of 6.11 6.11 6.11 6.11 6.11 6.11 6.11
water
a | This term is defined in 3.1.8.
b [Thatis, any boat that is not “fully enclosed”, thus including-boats without any decking.
¢ |Only applicable to boats using 6.5.3 and having ¢ <©0°.
d  |This requirement only applies to boats of design-category C that are fully enclosed.
6.2 Downflooding
NOTE These requirements are to ensure that a level of watertight integrity appropriate to the design
catggory is maintained.
6.2{1 Downflooding epenings
6.2{1.1 All closing~appliances (as defined in ISO 12216) such as windows, portlightls, hatches,
deafdlights and d@or's shall comply with ISO 12216, according to design category and appliarlce location
areaq.
Opgnings-te centreboard or drop keel casings fitted to habitable sailing boats shall comply with the

watlertightness degree 3 if their heightisless than that corresponding to Areal (as defined in ]SO 12216).

6.2.1.2 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.

6.2.1.3 Seacocks complying with ISO 9093 together with means of preventing flow into the boat when
the seacock is open, shall be fitted to through-hull pipe fittings located with any part of the opening
below either the heeled or upright waterline when fully loaded, apart from:

a) engine exhausts, or

b) drains forming an integral part of the hull and of equal strength and tightness extending from the
outlet to above the fully loaded upright waterline at least 0,12 m for design category A, 0,08 m for
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design category B, 0,06 m for design category C or 0,04 m for design category D, and also above the

heeled
1) 7°

waterline defined as follows:

for sailing multihulls, or

2) 30° or immersion of the sheerline, whichever occurs first, for monohull sailing boats.

NOTE 1

a non-r

a pipe ¢

for sea
positio

Instruction

NOTE 2 N
6.2.1.4 O
shall be co
6.2.1.5 F

of closing 3
essential fi
degree 3.

6.2.1.6 T
a) watert

b) drains

1) qulick-draining recesses, or

§pecial requirements for seacocks on bilge system discharges are given in4S0 15083.

Means of preventing flow into the boat may comprise:
a pipe or hose extending above the heeled waterline, or

a pipe or hose leading to a downflooding point above the heeled waterline, or

eturn valve, or
r hose connected to a system that cannot flood the interior of the boat, or

rocks not connected internally, a permanent cap or means of securing the seagock in the cl
.

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

penings within the boat, such as outboard engine trunks or-0penings in centreboard casi
hsidered as possible downflooding openings.

pr boats to be given design category A or B, downflooding openings not fitted with any fi
ppliance shall only be permitted if they are notin-Area I (as defined in ISO 12216) and

he requirements given in 6.2.2 and 6.2:3 apply to all downflooding openings except:

from:

2) wdtertight recesses which, if filled, would not lead to downflooding or capsize when the bo
uTight,

and which:

i) arp freeingports fitted with non-return flap closures which are watertight from the exterid
degree 8-0f ISO 12216, or

ii) haved combined cross-sectional area smaller than three times the minimum area require

ight recesses with a combined volime less than (LyByFy)/40, or quick-draining recesseg;

sed

hgs,

DIrm
are

br cabin or engine ventilation requirements, but'these shall at least comply with tightmess

ht is

rto

comply with ISO 11812 for quick-draining cockpits;

d)

1y
2)

non-opening appliances which comply with ISO 12216;

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

less than 4,8 mm high, and

3)

d to

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

clearly marked on the inboard side “KEEP SHUT WHEN UNDER WAY” in upper case letters not

positioned so that the lowest part of the opening is above the loaded waterline by at least 50 %

of the minimum downflooding height required by 6.2.2, or in the case of means of escape fitted
to habitable multihulls considered to be susceptible to inversion (see 7.11 and 7.13) positioned

16
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with the bottom of the clear opening not less than 0,2 m (design category A or B) or 0,1 m
(design category C or D) above the loaded waterline when the boat is upright;

opening appliances which are fitted in a compartment of such restricted volume that, even if

flooded, the boat satisfies all the requirements;

opening appliances located other than in the topsides which comply with ISO 12216 to tightness
degree 2 and which are referenced in the owner’s manual as being “KEEP SHUT WHEN UNDER
WAY” and clearly marked as such on the appliance on the inboard side in upper case letters not less

than 4,8 mm high;

g)
h)

engine exnausts or other openings that are only connected to watertight systems;

discharge pipes fitted with non-return valves;

openings in the sides of outboard engine wells which are of

1) watertightness degree 2 and having the lowest point of downflooding more than 0

the loaded waterline, or

2) watertightness degree 3 and having the lowest point of downfleoding more than 0
the loaded waterline and also above the top of the transemin way of the engine

provided that well drain holes are fitted, see Figure 1, or

3) watertightness degree 4 and having the lowest point*of downflooding more than 0
the loaded waterline and also above the top of the‘transom in way of the engine
provided that well drain holes are fitted, and thatthe part of the interior or non-quig
spaces into which water may be admitted has@ length less than L;;/6 and from whigd
to 0,2 m above the loaded waterline cannotdrain into other parts of the interior or

draining spaces of the boat, see Figure 1;

Dimensio

1 m above

2 m above
mounting,

2 m above
mounting,
k-draining
h water up
non-quick-

hs in metres

>0,2

Key

Ul s W N

waterline

watertightness degree 3 or 4
drain

watertightness degree 4
non-quick-draining space

Figure 1 — Openings in outboard engine wells
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6.2.2 Downflooding height

6.2.2.1 Test

This test is to demonstrate sufficient margins of freeboard for the boat in the maximum load condition

before water is shipped aboard.

This test shall be performed using people as described below, or test weights to represent people (at
75 kg per person), or by calculation (using a lines plan and displacement derived by a weighing or

measured freeboards).

a) Select p number of people equal to the crew limit, having an average mass of not less than 75/kg.

b) In calh water, load the boat with all items of maximum load, with the people positioned-so a|
achievp the design trim.

c) Measufe the height from the waterline to the points at which water could first begin to enter
downflooding opening except those excluded in 6.2.1.6. Where a downfloodinhg”opening is f
protected by a higher coaming around the recess from which it leads, the dewnflooding he
shall b measured to the lowest point of that coaming, see Figure B.1. Wheke/an opening in the
is perrpanently attached to a watertight pipe or trunk rising to a higherlevel within the boat,
downflooding height is taken to the critical height within that pipe orrunk.

Downflooding height to downflooding points within quick-draining or watertight recesses shal
measured fs though the following openings are closed:

— freeing ports fitted with non-return flap closures which are'watertight from the exterior to deg
3 of ISP 12216, or

— drains|/having a combined cross-sectional area smaler than three times the minimum area requ
ply with ISO 11812 for quick-draining cockpits.

6.2.2.2 Requirements

a) Deterrhine the design category by.comparing the measurements with the requirements
minimum downflooding height, as.modified by b) and c) below, using either

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

2) Figure 2, which is basedonly on boat length.

b) Boats gssessed usingFigure 2 shall be permitted openings having a combined clear area, expreg
in squgre millimetfes (mm?), of not more than 50L; within the aft quarter of Ly, provided that
downflooding height to these openings is not less than 75 % of that required by Figure 2.

c¢) The rdquiréd-downflooding height for centreboard, drop keel or dagger-board casings on
centre|ine shall be half of that determined by a) above.
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X |length of hull (m)
Y |required downflooding height (m)
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Figure 2 — Required downflooding height

3 Downflooding angle

5 requirement is to show that there is sufficient margin of heel angle before significant q
er can enter the boat.

downflooding angle to any downflooding opening (¢) (apart from those excluded
ermined using either of the metheds in Annex B, shall exceed the required downflog
r)) as shown in Table 3.

ere a downflooding openingis protected by a higher coaming around the recess from whi
downflooding angle shallbe determined to the lowest point of that coaming, see Figure

bre an opening in the-hull is permanently attached to a watertight pipe or trunk rising
l inboard, the downflooding angle is taken to the critical location within that pipe or tru

Table 3 — Required minimum downflooding angle

C
35°

Aand B
40°

Design category

Required downflooding angle, ¢p g, 30°

hantities of

by 6.2.1.6),
ding angle

ch it opens,
B.1.

to a higher
hk.

6.3

6.3.

Recess size

1 Application

This requirement is applicable only to:

©IS

boats of design category B assessed using 6.5.3 and having ¢y < 90°,
fully-enclosed monohull boats of design category C using options 5 or 6, or

fully enclosed multihulls of design categories A, B or C.
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Boats shall be assessed in the loaded arrival condition. The requirements of either 6.3.2 or 6.3.3 apply
to recesses except those:

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

b) where the depth of the recess is less than 3 % of the maximum breadth of the recess over at least
35 % of the periphery, or
EXAMPLE Toe rails, low bulwarks.

c) formed by abulwark provided with atleast5 % of its area providing overboard drainage positioned
withinthelowest-25-%-ofits-heightand-wherethe-height-ofthe bulwarkisless-than12-5-%-ef the
maxinmjum breadth of the recess, or

d) wherelit can be shown that the unobstructed drainage area from the recess on each side‘of the oat
centre|ine exceeds K multiplied by the volume of the recess to the recess retention level defined in
3.6.11 [where K is:

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 pinder 6.3.1 c) and d):

— thelower edge of all drainage openings shall be not more than10 mm above recess sole height fqr at
least 7D % of the width of each opening, and

— where|drainage area is provided by an open or partiallyopen transom, openings shall extend tofthe
outbodrd sides of the recess sole on both sides.

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

metres.

Recesses dqompletely or partially located within any third of the length must be considered tq be

swamped g§imultaneously.

Linked recgsses shall be treated as being separate if more than 80 % of the volume of each one canjnot

drain into an adjacent linked recess./Where two recesses are linked by side decks, the total open crpss-

sectional qrea linking the forward and aft recesses must be greater than (open area at transom) x

(volume offforward recess) /(volume of all linked recesses).

6.3.2 Simplified methods

6.3.2.1 The percentage loss in initial metacentric height (GM) due to free-surface effect when|the

recess is f Fion

itled to the retention level defined in 3.6.11 and the boat is in the loaded arrival condi

shall be nof fatore than:

— 250 F / Ly for boats of design category A;

— 550 Fy / Ly for boats of design category B;

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

where

Fp i

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

=(Fy+2Fs+Fp) /4

20
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F,  istheaverage of highest and lowest freeboard to the waterline across aft end of recess;
Fs  istheaverage of highest and lowest freeboard to the waterline along the sides of recess;
Fp  isthe average of highest and lowest freeboard to the waterline across forward end of recess.

Compliance with this requirement may be demonstrated by any of the methods given in 6.3.2.2, 6.3.2.3,

or 6.3.2.4 for monohulls, or 6.3.2.2 or 6.3.2.3 for multihulls.

Alternatively, the direct calculation method of 6.3.3 may be used.

NOTE Each method given below Is Increasingly approximate, but in some cases 6.3.2.3 or 6.3.2.4 may be
slightly more advantageous than 6.3.2.2.
6.3]12.2 The percentage loss in initial metacentric height (GM}) due to free-sufface eff¢ct may be
caldqulated from:
102 500x SMA
% loss GMy = RECESS (1
my , X GMy,

where SMAgg(gss is the second moment of area of free-surface of regess at retention level af defined in

3.6,

Wh

11, about the longitudinal axis through the centre of area, expressed in m#*.

ere multiple recesses have to be considered swamped sifaultaneously, SMAgggss should

include all

such recesses.
6.3]12.3 The percentage loss in initial metacentri¢ fieight (GM}) due to free-surface eff¢ct may be
estimated from:
245x SMA
% loss GM = RECESS (2)
SMAp

whgre

SMAgicess s the secondimoment of area of free-surface of recess at retention level af defined

in 3.6.11; about the longitudinal axis through the centre of area, expressed in m%;

SMAy,p is the;second moment of area of waterplane of boat at m ,.
Both second momeénts 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, SMAgcgss should include all
such recesses.
6.3 24—The pet \.Clltasc toss—in—inittal-metacentrie hc1sht (GPVI{T) dtre—to—free-strface—effect may
alternatively be estimated more approximately, and therefore more conservatively, from:

, 07
Ixb
% loss GM} = 270| —— 3)
x B>
Ly > By

where

I isthe maximum length of recess at the retention level as defined in 3.6.11, expressed in

metres;

© IS0 2022 - All rights reserved
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b

is the maximum breadth of recess at the retention level as defined in 3.6.11, expressed in
metres.

Where multiple recesses have to be considered swamped simultaneously, I 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 appropriate for multihull boats.

6.3.3 Direct calculation method

a) Calculate the righting moment curve (N-m) for the boat in the loaded arrival condition in)cplm

b)

6.4 Minlmum righting energy

Boats to bg assigned to design category A or B shall comply with the requirements given in Table 4.

22

water |using computer modelling which correctly represents (in calm water) the roll, heave
pitch df the boat, and with water in the recess allowed to flow in or out over gunwales or icoam

And
ngs

accordling to the attitude of the boat in calm water, assuming that no flow through,drains occprs.

When
(60 - 240 F/Ly) %

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

In the fange from the steady equilibrium heel angle to the leastéf.the downflooding angle, ¢,
angle ¢f vanishing stability, ¢y, and 90°, the righting moment{Nm) shall attain a value of at lea

3) 2,1my, for design category C;

where

®pa

1) B,ImLA for design category A;
2) 2,

my 5 for design category B;

ils the mass of the boat in the loaded arrival condition without any swamp water;

is the angle of heel at which-epenings (except those listed in 6.2.1.6) not marked “KEEP
§HUT WHEN UNDER WAY*and having a total combined area, expressed in square centin
tlres

cm?), greater thandhe’number represented by 1,2LyByFy, first become immersed.

Table 4 — Required minimum righting energy

the boat is upright, the recess shall be assumed to be filled to the following percentage of|the
capacity at the recess retention level:

(4)

the
5t:

. Required minimum righting energy
Design category
kg-m-deg
A Myo % Agz > 172 000
B My % Agz > 57 000

NOTE Agy is the positive area under the righting lever curve in the minimum operating
condition, expressed in metre degrees from upright to ¢y,
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6.5 Angle of vanishing stability

6.5.1 General

These requirements are intended to ensure an absolute minimum survival capability in severe
conditions.

The angle of vanishing stability for the boat in minimum operating condition and loaded arrival
condition shall be obtained using Annex C.

Boats shall normally comply with 6.5.2, but those of design category B may alternatively comply with
6.53.

6.52 Normal requirement

All boats using options 1 or 2 in Table 2 shall comply with Table 5.

Table 5 — Required minimum angle of vanishing stability

Design category Required minimum angle of vanishing stability, ¢y,
A $y(r) = (130 -0,002m) bupalways = 100°
B $y(r) = (130 - 0,0051) but always = 95°
C Py(r) = 90°
D Py(r) = 75°

6.5{3 Alternative requirement for design category B

As gn alternative to 6.5.2, boats may be assigned'to design category B provided that:
a) |¢y(r) = (130 -0,005m) but always = 75%

b) |it has been shown by calculation-using Annex D that when the swamped or inverted boat is
totally immersed, the volume of-buoyancy, expressed in cubic metres (m3) available fr¢m the hull
structure, fittings and flotation elements is greater than the number represented by (in;-/850),
thus ensuring that it is syfficient to support the mass of the loaded boat by a margin. Allowance for
trapped air (apart from dedicated air tanks and watertight compartments) shall not be Jncluded;

c) |where non-habitable compartments accessible via hatches or doors are used to d¢monstrate
positive flotatignafter capsize, such compartments shall be constructed to watertightnefs degree 1
(see ISO 11842)) with hatches and doors satisfying the watertightness requirements for degree 2 of
[SO 12216

d) |closures-to access openings into such watertight compartments shall be clearly markged on both
sidésdn upper case letters not less than 4,8 mm high “KEEP SHUT WHEN UNDER WAY”;

1 £1 o 1 4+ J 4] H 4+ £A L PPy A |
e VWIICT T TTULAULIVUIT TITIIITTILS dI'T USCTU, LIIT 1T Cblull CIIITTILS Ul AIIICA L AI'T 5dlISTITY,

f) stability information similar to that required by 7.5 is provided, except that instead of being derived
from Annex G, the recommended maximum wind speed for a given sail area shall be determined on
the basis that the upright wind heeling moment in a gust of twice the mean wind pressure shall not
be greater than the maximum righting moment;

g) the safety signs shown in Figure 3 are displayed at the main control position. The signs shall comply
with Clause 8;

h) the wind speed shown in Figure 3 b) shall correspond to the apparent wind speed at which the
standard sail plan is required to be reefed in accordance with the information required by 7.5 b). It
may be given in either knots or metres per second.
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N

1| 1—|
2—t— 2——
Key Key
1 sign W001 “General warning” from ISO 7010 1 sign W001 “General warning” from ISO 701(I)
2 supplementary text to read “Risk of capsize!” 2 supplementary text to read “Reef sails'at N
knots (or m/s) apparent wind speéd, where
is the relevant wind speed”
a) Capsize warning b) Reef sails
Figure 3 — Safety signs
6.6 Stablility index (STIX)
6.6.1 Maeathod

The stabilj
and to rec
modified b

Each indiv
relating to
shall then

ky index is a method of obtaining an assessment.6f the ability of a monohull boat to re
bver from, a knockdown or inversion. The indéx' consists of a length factor which may
[y seven factors which address separate aspects of the stability and buoyancy properties.

dual factor shall be calculated as given in 6.6.2 to 6.6.8, using the values for each param
the appropriate loading condition, and the value of STIX and the associated design categ
pe determined according to 6.6.9.

bist,
' be

pter

ory

Each modifying factor can be obtained in-any of three ways:

a) the miphimum permitted value, without further calculation;

b) using dpproximate methods;

c) from rjgorous calculation:

It should b¢ noted that the value of each factor is subject to both upper and lower limits.

All righting lever.and downflooding properties are for the boat in the appropriate loading condiffion,
amended afk necéssary for boats fitted with provision for asymmetric ballasting. The most advantagdous
categorization ‘is obtained if these properties are calculated rigorously. The downflooding angle
can either be-ebtainedfromAnnexB{which-providesanappreximatemethod-efealewlation)o+ the

lower limit for a given factor in STIX may be adopted. Any combination of rigorous and approximate
calculations, or lower limits, is permissible.

24
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6.6.2 Dynamic stability factor (FDS)

This factor represents the inherent righting energy (relative to its length) to be overcome before a
stability incident occurs.

FDS =

Agy
15,811,

(5)

where A is the positive area under the righting lever curve from upright up to ¢y, expressed in metre

deg

rees, for the appropriate loading condition;

but

6.6
Thi

whg

but

6.6

Thi
kno

Cal

whg

FDS shall never be taken as less than 0,5 or greater than 1,5.

3 Inversion recovery factor (FIR)

5 factor represents the ability to recover unaided after an inversion.

FIR= ¢ /(125 -m/1600)  ifm <40 000

= ¢ /100 if m= 40000

bre m is the mass of the boat (refer to 6.1.3), expressed in'kilograms;

FIR shall never be taken as less than 0,4 or greater than 1,5.

4 Knockdown recovery factor (FKR)

5 factor represents the ability of a boat to-spill water out of the sails and hence recover
cked down.

ulate

Fr = GZgom/(2AshcE)

re

m is the mass-of the boat (see 6.1.3), expressed in kilograms;
GZg, is therighting lever at 90° heel, expressed in metres, for the boat with a mass of

hcg is.the height of centre of the nominal sail area (Ag) above the waterline, when th
upright, expressed in metres, for the boat with a mass of m.

IfF

=15 FKR=0875+0,083 3F,

(6)

(7)

pfter being

(8)

W

b boat is

IfFg<1,5 FKR=0,5+0,333F

If ¢y <90° FKR=0,5

but

FKR shall never be taken as less than 0,5 or greater than 1,5.
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6.6.5 Displacement-length factor (FDL)

This factor accounts for the favourable effect of heavier displacement on a given length increasing the

resistance

FDL =

where

(

Lgs =

Fo=(L

but FDL sh

6.6.6 Be

This factor
topside fla

Calculate
FB = 3”
where

If Fg >
If Fp <
otherv

but FBD sh|

6.6.7 Wi

For boats
to a gust of

If ppw

where

bpw

to capsize.
0,5
15mE
0,6 + 3 9)
1y’ (333 - Bl

P L+ Ly)/3 (10)

5/11)02 11)
m is thie mass of the boat (refer to 6.1.3), expressed in kilograms;

hll never be taken as less than 0,75 or greater than 1,25.

am-displacement factor (FBD)

accounts for the increased susceptibility to capsize in beam s€as of boats with appreciable

e, and increased beam in relation to displacement.

8B);/(0,03m)1/3 12)
m is thle mass of the boat (refer to 6.1.3), expressed in kilograms.

2,20 FBD = [13,31By./(Byfg3]%° 13)

1,45 FBD = [By, Fp?/(1,682B)]%> (14)

yise FBD = 1,118(Byy./Bg) % 15)

all never be taken as'less than 0,75 or greater than 1,25.

nd moment factor (FWM)

Vhere either ¢ or ¢py is less than 90°, this factor represents the risk of downflooding|due

wind heeling an unreefed boat.

> 902 FWM = 1 16)
If ppw <90° FWM = v,,/17 17)

is ¢pc or ¢py, whichever is less;
is the steady apparent wind speed, expressed in metres per second (m/s), required to

Vaw

26

heel the boat to ¢, when carrying full sail plan (i.e. without reefing);
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0,5
13mGZj,
Vaw = 3
[As (e + hup ) cos Gy | }
where
GZp is the righting lever when heel angle = ¢, in metres;

but

6.6
Thi

whd
but

Ifa
full

NO']
tanl

6.6
The

wh

STI

water an below-water profiles of the boat, i
centreboards, dagger-boards and leeboards in the lowered position, when't}
is upright;

m

is the mass of the boat (refer to 6.1.3), expressed in kilograms;

FWM shall never be taken as less than 0,5 or greater than 1,0.

8 Downflooding factor (FDF)
5 factor represents the risk of downflooding in a knockdowny

tre ¢pp shall be taken as the least of the following: ¢, dpy, Ppa and ¢y (refer to 3.3.2);
FDF shall never be taken as less than 0,5 or more than 1,25.

boat has a reserve of buoyancy in accordance with 6.5.3 b), and also has GZg, > 0 when
 flooded with water, then FDF calculatéd as above shall be increased by 20 %.

E The expression “fully flooded with water” means that all compartments except air cont:
(s or permanently installed tanks for the carriage of fluids are considered to be free-flooding to t

9 Calculation of the stability index (STIX)
stability index (STIX)\s determined from:
STIX = (7 + 2,25L53)(FDS x FIR x FKR x FDL x FBD x FWM x FDF)0.5

bre Lps = (2147, + Ly)/3, expressed in metres.

K shallbe greater than the required value for the design category (STIX(y)), as given in T3

(18)

e boat

(19)

the boat is

liners or air
he sea.

(20)

ble 6.

6.7

Table 6 — Requirements for STIX

A
32

B
23

Design category
STIX shall be greater than STIX g, =

14

Knockdown-recovery test

6.7.1 This test is to demonstrate that a boat can return to the upright unaided after being knocked
down. Compliance may be demonstrated either by a physical test, or by calculation according to 6.7.5.

6.7.2 This test shall be conducted in calm water, with the boat in the light craft condition with the
addition of persons, loose water or another test weight to a total mass not less than that of the crew
limit. The sails shall be lowered and stowed, and centreboard(s) or keel(s) raised unless they can be

©IS

02022 - All rights reserved

27


https://standardsiso.com/api/?name=445b79c587b66458cb49a697f4b26a71

IS0 12217-2:2022(E)

fixed in the lowered position and an appropriate instruction is given in the owner’s manual. If persons
are used, they shall be positioned as shown in Figure 4 prior to release of the mast. If water or another
weight is used, it shall be placed inside the hull. Water shall not be used if it would not be retained when
the boat is heeled as required by 6.7.3 or 6.7.4.

1  waterlipe

Key

Figure 4 — Positioning of the crew (design category C test ilhistrated)

6.7.3 Foy design category C, the boat shall be quickly rotated until"the masthead touches the water
surface andl shall then be released after 60 s. The boat may begin to flood, but this is acceptable provided
the boat rapidly returns to a nearly upright position, and provided-that the boat does not sink and fhat
the residugl freeboard would enable the boat to be pumped or bailed out. The longitudinal position of
the crew nfay be optimized to ensure sufficient residual freeboard for pumping or bailing.

6.7.4 Foy design category D, the boat shall be quickly rotated until the mast is horizontal and shall
then be released after 10 s. The boat may begin-to' flood, but this is acceptable provided the ant
rapidly returns to a nearly upright position, and provided the boat does not sink and that the residlual
freeboard ould enable the boat to be pumped or bailed out. The longitudinal position of the crew may
be optimized to ensure sufficient residual freeboard for pumping or bailing.

6.7.5 Calculation to show that the righting moment is positive at the initial angle of heel may be ysed
instead of @ practical test, provided itis assumed that the main access hatchway to cabins is fully open,
and that whter enters any spaces'subject to downflooding.

6.7.6 If the downflooding/characteristics are not the same port and starboard, the test shal| be
conducted |in the most eritical direction. When this is unclear, it shall be conducted in both directions.

6.8 Wind stiffness test

6.8.1 General

This test is to demonstrate that, when a sailing boat is heeled to a steady wind speed appropriate to the
design category, the boat does not start flooding.

Compliance may be demonstrated either by practical test (see 6.8.2), or by calculation (see 6.8.3).
6.8.2 Practical test

6.8.2.1 With the boat in the light craft condition, place a person or weights with a mass of 75 kg on
the centreline on the cockpit sole to represent one crew situated within reach of the helm. Sails shall be
stowed ready for hoisting, and centreboard(s) or keel(s) raised unless they can be fixed in the lowered
position and an appropriate instruction is given in the owner’s manual.
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6.8.2.2 Apply a heeling couple to the boat, for example using either of the arrangements shown in
Figure 5 and taking care to keep the two lines parallel, until the first of the following occurs:

— the boat begins to fill with water; or

— theload T and the corresponding heel angle meet those for the desired wind speed; or

— the boat reaches 45° heel.

NOTE1 For the purposes of this test, the mast may be fitted with temporary reinforcing or staying. The use

of twin underwater restraint lines located forward and abaft the mast will minimize any tendency of the boat to
ya‘\lA,

NO'iE 2 Figure 5 shows two alternative ways of arranging the lines. Tension T; should be used in|conjunction
with lever h; and T, should be used in conjunction with lever h,.

6.8/2.3 Determine the lever height h, in metres, the tension 7T, in kilograms, and the heel gdngle ¢, in
degfrees.

6.8{2.4 Calculate the steady wind speed, in metres per second, needed.to produce this hgel angle as
follpws:

13hT +390By

P 13
A’s (h'cg +hyp )(cosoy)

Calculated wind speed (m/s) = \/ (21)

whére

A's  isthe standard sail area, as defined in 3.4.9, expressed in square metres;

h'cg  is the height of the geometrical centre of A’ above the waterline when upright, expressed in
metres;

h;p isthe height of the waterlineabove the geometrical centre of the lateral profile ar¢a of the
immersed hull and keel(s)/centreboard(s) and rudder(s), when upright, expressed|in metres.

NOTE h'cg and hyp are illustrated in Figure 6.
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9

\S}

Key
1  waterlipe
2 any corjvenient location

Figure 5 — Wind stiffness test

Key

1  waterline

Figure 6 — Dimensions h'c; and h; p

6.8.3 Compliance by calculation

6.8.3.1 Calculate the curve of righting moments of the hull (in newton metres) when loaded with one
crew member of 75 kg on the centreline.

6.8.3.2 To allow for one crew seated to windward, increase this curve by 294By;cos¢, (N-m).
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6.8.3.3 Calculate the wind heeling moment curve for the minimum wind speed for the intended
design category given in Table 7, from:

0,75 v2yA's(h'cg + hyp)(cos@)? (N-m)

where vy is the wind speed, expressed in metres per second.

(22)

6.8.3.4 The boat complies if the curves intersect at a heel angle of less than the downflooding angle or

45°

if this is less. To achieve compliance, a reefed sail plan may be assumed, see 6.8.4.2.

6.8

6.8

6.8
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6.8
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less

6.8
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prey

6.8
the

3.5 All the requirements of 6.8.4 shall be satisfied.
4 Requirements

4.1 The boatshall be given design category C or D according to whether the'calculated {
beds the requirements given in Table 7.

Table 7 — Required calculated wind sp€ed

Wind speed in metres per second

Design category C D
Option 5 13 8
Option 6 11 6

4.2 If the boat is unable to satisfy the requirements of Table 7 with full sail, it m3
gory C or D if these requirements are satisfied when reefed provided that the reefed sail
than two-thirds of A’s as defined in 3.4.9.

4.3 The owner’s manual shall clearly state the apparent wind speed at which reefin

he appropriate time. The wind‘speed given shall correspond to that at which the standa
efined in 3.4.9 is required to-be reefed in accordance with 6.8.2 or 6.8.3.

wing:

ORTANT — “If notsailed with care, this boat may swamp or capsize unless the sail area is adjustd
railing wind conditions and the main sheet is not belayed.”

4.4 Allboats assessed using this test shall prominently display at the main control pos
safety.signs given in Figure 7. Safety signs shall comply with Clause 8.

vind speed

y be given
areais not

g becomes

bssary (given in either knots or metres per second), and the possible consequences of failing to reef

d sail area

E The consequences‘of failing to reef at the appropriate time may be expressed in terms similar to the

d to suit the

tion one of
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1 1
o) e o) e
Yy Yy
Key Key
1 sign W001 “General warning” from ISO 7010 1 sign W001 “General warning” from ISO"701(
2 supplementary text to read “Reef sails at N 2 supplementary text to read “Reefsails before
knots {or m/s) apparent wind speed”, where N water enters, or boat will flood and may not
is the elevant wind speed recover”
a) Fully enclosed boats b) Other boats
Figure 7 — Reefing safety signs
6.8.4.5 In Figure 7 a) the wind speed given shall be obtained using'6:8.4.3.

6.9 Flotation requirements

6.9.1 Be
the boat is

a) thevo
than t

is suff]cient to support the mass of the loaded boat by a margin. Habitable parts of the boat 1

not be
of the
includ

b) thebo

6.9.2 WH

to waterti
requireme

Closures t(|>
upper case I€tters not [ess than 4,8 mim high:

inverted and/or fully flooded, either

ume of buoyancy, expressed in cubic metres, in the hull, fittings and equipment is gre
ne number represented by (m;c/850), using the method of Annex D, thus ensuring th

included. Dedicated air tanks and watertight compartments not containing habitable p
boat may be included. Apart*from these, allowance for trapped bubbles of air shall no
bd, alternatively;

it when loaded to ngy¢ does not sink, as demonstrated by a physical test.

hts for'degree 2 of [SO 12216.

access openings into watertight compartments shall be clearly marked on both side]

fause some sailing boats may be capsized if ineorrectly handled, it shall be shown that, wihen

hter
ht it
may
hrts
t be

ere non-habifable compartments accessible via watertight hatches or doors are used to
demonstrafte positive-flotation after capsizing or swamping, the compartment shall be construc

ted

phtness {degree 1 (see ISO 11812), with access closures satisfying the watertightmess

S in

“KEEP SHUT WHEN UNDER WAY”

NOTE “Under way” has the meaning “not at anchor, or made fast to the shore, or aground”.

Where flot

ation elements are used, the requirements of Annex E apply.

6.10 Capsize-recovery test

6.10.1 This test is to demonstrate that a capsized boat can be returned to the upright by the actions
of the crew using their body action and/or righting devices purposely designed and permanently fitted
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to the boat, that it will subsequently float, and to verify that the recommended minimum crew mass is
sufficient for the recovery method used.

6.10.2 Flotation material and elements used in boats employing this test shall comply with Annex E.

6.10.3 The test shall be conducted in calm conditions, with the boat in the light craft condition with
loose equipment in the normal operating location, and air tanks, containers or bags having been tested
in accordance with Annex E.

6.10.4_Fore-and-aft sails shall be hoisted and set

6.10.5 Centreboard(s) or keel(s) shall be lowered.

6.10.6 The boat shall be capsized to approximately 180° or the maximum ‘practicably|attainable
equfilibrium heel angle, with the crew in the water alongside. Sufficient depth of water shall He available
to gllow unimpeded movement of the boat. The boat shall not sink aften.floating in this manner for
5 mfin.

6.10.7 The number and combined mass of the crew shall be theXminimum suitable for fhe boat as
recommended by the builder.

6.10.8 The boat shall be righted by the crew without exploiting the seabed or any exterpal aid. No
more than three attempts are permissible, each of which shall be limited to 5 min durption from
conpmencement. Only one successful attempt is requined.

6.10.9 The following information shall be recorded for inclusion in the owner’s manual:
— |the likelihood of capsize when in normalyuse;

— |the righting technique which is mo§t'successful;

— |the minimum necessary crew mass, expressed in kilograms.

NOTE The likelihood of capsize may be expressed in terms similar to the following:

— |“This boatis very tolerant and if handled sensibly is most unlikely to capsize except in severe corjditions.”; or

— |“If sailed with care, this boat is unlikely to capsize in normal use provided the sail area is adjustgd to suit the
prevailing conditions and the main sheet is not belayed.”; or

— |“Evenifsailed'with great care and skill, the design of this boat is such that capsize is always a pos§ibility, even
in light cepditions.”

6.10.10After the boat has been righted and one person with a mass of not less than 75 kg has feboarded,
thelboat shall float such that the residual freeboard will enable the boat to be pnmppﬂ orlbailed out.
The longitudinal position of that person may be optimized to ensure sufficient residual freeboard for
pumping or bailing.

6.10.11Without bailing the boat at all, after the remainder of the crew up to the crew limit have
reboarded, the boat shall float approximately level with not more than one-third of the deck or gunwale
submerged, for not less than 5 min.

6.10.12 Boats passing the above test shall be given either design category C or D at the discretion
of the builder, and shall be permanently marked in a prominent position with one of the safety signs
shown in Figure 8, and appropriate text added in the owner’s manual, see Annex F. Safety signs shall
comply with Clause 8.
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1| 1|
22— i
Key Key
1  Sign W001 “General warning” from I1SO 7010 1 Sign W001 “General warning” from 1SO,701p
2 Supplegmentary text to read “Risk of capsize!” 2 Supplementary text to read “Risk of gapsize
Persons in cabin may be trapped!?
a) Where there is no cabin b) Where boat is fitted with a cabin

Figure 8 — Safety signs for capsize recoverable boats

6.11 Detection and removal of water

6.11.1 The internal arrangement of a boat shall facilitate the drainage’of water, either:
— to bilge suction point(s),
— to alog¢ation from which it may be bailed rapidly, or

— directly overboard.

6.11.2 Boats shall be provided with means of removing water from the bilges in accordance with
ISO 15083]| The bilge pumping capacity (I/min) should reflect the degree of decking and consequent
risk of watpr entering the boat.

6.11.3 Design category C boats using options 3, 5 or 7 shall be provided with means of detecting|the
presence of water in the bilge fromthe helm position, which shall comprise:

— directisual inspection, et
— transparent inspection panels in interior mouldings, or
— bilge 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 requires that all craft be designed so as to
minimize the risk of sinking, and that particular attention be paid where appropriate to:

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

— ventilation fittings,

— removal of water by pumps or other means.
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7 Requirements for catamarans, trimarans and form-stable monohulls

7.1 Requirements to be applied

7.1.1 Where catamarans and trimarans have Ly > 5B, they shall comply with the requirements of
Clause 6. All other catamarans and trimarans shall comply with either

a) 72to713,or

b) the capsize-recovery test as described in 6.10, when the boat shall be assigned either design
category C or D at the discretion of the builder.

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

7.1.2 All boats of design category A and B shall be fully enclosed, as defined-n'3.1.8.

713 Monohulls applying 6.5.3 (form-stable monohulls) are required to comply ith some
reqpirements of Clause 7, see 6.5.3.

7.2 Downflooding openings

Theg requirements of 6.2.1 apply.

7.3 Downflooding height

Thd requirements of 6.2.2 apply.

7.4 Recess size

The requirements of 6.3 apply to fully €nclosed boats of design categories A, B and C.

7.5 Stability information

Singe sailing multihull boats and form-stable monohulls may capsize, information as listed in a) to d)
below shall be:

— |displayed in a ddrable manner inside the boat close to the main companionway or navigatjon station,
and

— |provided-ini the owner’s manual (see Annex F).

NOTE “A durable manner” means a rigid plate or flexible label affixed to the craft in such 3 way that it
can‘enly be removed by the use of tools.

a) The stability hazards to which these boats are susceptible, including the risk of capsize in roll and/
or pitch, particularly in breaking seas.

b) The apparent (i.e. relative) wind speed (expressed in knots or metres per second) at which the area
of any practical combination of sails should be reduced when sailing in calm water in the minimum
operating condition, taking account of the hazardous effects of gusts. Additional information
relevant to the maximum load condition can also be provided if desired.

This information can be calculated using Annex G (which includes a margin for gusts), or
alternatively be derived from sailing trials. The method of determination shall be stated.

NOTE For form-stable monohulls, refer to 6.5.3 e).
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If derived from sailing trials, the wind strength quoted in the owner’s manual shall correspond to a
wind speed of not greater than 70 % of that required to

1) lift the windward hull of catamarans out of the water, or

2) lift the main hull of trimarans out of the water, or submerge the leeward sidehull, whichever
0oCCurs sooner, or

3) for form-stable monohulls, heel the boat to the angle at which the righting moment is maximum.

The safe wind speed information should permit safe sailing when the boat is on autopilot and when

L + 1 ] o il 21 4 1
Crew gemmoers TIray ot ot CroSTTOtIC—SaTT COTTtT OTS57

The mpximum safe wind speed with full sail may also be restricted by the strength of the pig| rig
attachments and sails. Where this is so, the information provided for the owner shall be based on
the lower of the stability and the strength limitations.

c) The choice of sails to be set with respect to the prevailing wind strength, relative wind directjion,
and sep state.

d) Precaytions to be taken when altering course from a following to a beamwind.

7.6 Safety signs

The safety|sign shown in Figure 9 shall be permanently displayed atthe main control position. The $ign
shown in Higure 10 is also required if the boat is considered to be:susceptible to inversion when used in
its design dategory as determined in accordance with 7.7. Both signs shall comply with Clause 8.

1 1
2—1— 2—1—
Key Key
1  sign W001 “General warning” from ISO 7010 1 sign W001 “General warning” from ISO 701(
2 supplementary text toread “Reef sails at N 2 supplementary text to read “Reef sails befoije
knots {or m/s) apparént'wind speed”, where N water enters, or boat will flood and may not
is the lelevant windspeed recover”
a) Fully~enclosed boats b) Other boats

Figure 9 — Reefing safety signs
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1—

2/

Key

1 |sign W0O01 “General warning” from ISO 7010

2 |supplementary text to read “Risk of capsize”

Figure 10 — Capsize warning sign

Thgwind speed shown in Figure 9 a) shall correspond to the apparent wind speed at which tHe standard

saillarea is required to be reefed in accordance with the information required by 7.5 b). It may be given

in efther knots or metres per second.

NOTE Standard sail area is defined in 3.4.9.

7.7| Bare poles factor

The bare poles factor (BPF), for subsequent use in 78,and 7.9, shall be calculated for the poat in the

minimum operating condition as follows:

a) |Calculate the theoretical wind speed in knots for the boat using the method of G.1.2 and (.1.4 for the
case when all the sails are stowed (vgp)-yThe lesser figure for transverse and longitudinal stability
shall be used below.

b) [Calculate BPF as follows:

0,4
BPF = VBP where vgp < 70 (23)
70
BPF=1,0 where vgp 2 70 (24)

NOTE The BPF\provides a means of varying the minimum requirements for each design cqtegory as a

fungtion of the wihdage of the basic rig.

7.8 Rolling in breaking waves

To provide a degree of protection against being rolled over by breaking waves, the maximumitransverse

righting lever (m) for the boat in the minimum operating condition shall exceed the values given in

Table 8.

NOTE The maximum transverse righting lever may be calculated using the method of Annex C or using G.2.1.

Table 8 — Minimum requirements for maximum transverse righting lever
Righting lever in metres
Design category| Catamarans Trimarans
A 1,85/BPF 2,9/BPF
B 1,3/BPF 2,2/BPF
C 0,7/BPF 1,5/BPF
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7.9 Pitchpoling

To provide a degree of protection against being pitchpoled over the bow by breaking waves, the
longitudinal righting moment area (kilonewton metre radians) for the boat in the minimum operating
condition shall exceed the values given in Table 9.

The longitudinal righting moment area (kilonewton metre radians) shall be calculated from design trim
to a bow down trim angle of 20° or immersion of the weather deck at the stem (main hull for trimarans),
whichever occurs earlier. Any of the methods given in Annex H may be used for catamarans, but only
Clause H.3 or Clause H.4 may be used for trimarans.

NOTE1 ‘[Bow down trim” describes the trim where the bow is being depressed compared to the designtrjm.

NOTE 2  The weather deck at the stem comprises a watertight deck, excluding any bulwarks or raised dtem
post.

Table 9 — Requirements for minimum longitudinal righting moment area

In kilonewton metre radians

Design category Minimum longitudinal righting moment area
A 20/BPF
B 7/BPF
C 2/BPE

7.10 Diagonal stability

wn

The boat shall be assessed in the minimum operating condition in both the following trim conditior]s:
a) atthe limiting bow down trim angle (see G.2.2), and

b) atast¢rn down trim angle equal in magnitude:to the limiting bow down trim angle.

In these trimmed conditions, the transverse ¥ighting moment for 1° heel shall be greater than:
— for deqign category A: 5 000 (N-m) or 1,1my,, (N-m) whichever is greater, and

— for dedign category B: 1 500 (N-m).

NOTE1 Refer to Annex H for methods of calculation.

NOTE2  ‘[Bow down trim*describes the trim where the bow is being depressed compared to the design tfrim.
Similarly, “stern down trim”describes the trim where the stern is being depressed compared to the design tifim.

7.11 Habjtable.anultihull boats

7.11.1 Habpitable boats as defined in 3.1.9, if considered to be susceptible to inversion when usefl in
their design category according to Z.I1.Z or /.11.3, shall comply with:

a) therequirements for inverted buoyancy given in 7.12, and

b) the requirements for means of escape given in 7.13.

7.11.2 A catamaran sailing boat is considered to be susceptible to inversion if any of the following
apply:

a) the maximum transverse righting lever for the boat in the minimum operating condition is less
than 135 % of the minimum requirement for the design category according to 7.8 (the maximum
transverse righting lever shall be calculated using the method of Annex C or using G.2.1); or
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b) the longitudinal righting moment area for the boat in the minimum operating condition is less
than 135 % of the minimum requirement for the design category according to 7.9 (the longitudinal
righting moment area shall be calculated using Annex H); or

c) the wind speed at which the standard sail area is required to be reefed according to calculations
performed in accordance with Annex G is less than

1) 25 kn for design category A,
2) 22 kn for design category B,

2
)

Ol £, | 3 £ fal
JRITTUT UCSTEIT CatCgoT y- G,

H

4) 16 kn for design category D.

7.11.3 Atrimaran sailing boat is considered to be susceptible to inversion if any,of-the folloying apply:

a) [the maximum transverse righting lever for the boat in the minimum eperating condifion is less
than 180 % of the minimum requirement for the design category according to 7.8 (thgd maximum
transverse righting lever shall be calculated using the method of Arlnéx C or using G.2.1}; or

b) [the longitudinal righting moment area for the boat in the minimmum operating condifion is less
than 180 % of the minimum requirement for the design category according to 7.9 (the I¢ngitudinal
righting moment area may be calculated using Clause H.3{0y Clause H.4, but not Clause H.2); or

c) |for the boat in the minimum operating condition, the wind speed at which the standard|sail area is
required to be reefed according to calculations performed in accordance with Annex G if less than

1) 25 kn for design category A,
2) 22 kn for design category B,
3) 19 kn for design category C,
4) 16 kn for design category D;
or

d) |if Bcg < 14m (category A)et < 8m (category B), the volume of one sidehull calculated in ficcordance
with Figure 11 is less-than 130 % of the displaced volume in the maximum load conditiopn.
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included. A

7.12.2 Th
it is highly

horizontal

7.12.3 WH

demonstralte positive flotation after inversion, the compartment shall be constructed to watertight

degree 1

| volume

bent at mid waterline length position
to hull at mid waterline length position
prallel longitudinally with design trim waterline

Figure 11 — Definition of sidehull\volume

yancy when inverted

1.3, it shall be shown by calculation usifig Annex D that, when inverted and/or fully floo
of buoyancy, expressed in cubic métres (m3), in the hull, fittings and equipment is gre

d boat by a margin. Habitable. parts of the boat may not be included. Dedicated flota

bee 3.6.6) and watertight cempartments not containing habitable parts of the boat may
part from these, allowanceAfor trapped bubbles of air shall not be included.

e disposition of thiesbuoyancy of the boat shall be such that, when the boat is inver
probable that theyboat will float with the upright design waterline less than 10° from

ere non-habitable compartments accessible via watertight hatches or doors are use

see 1SO 11812), with hatches and doors satisfying the watertightness requirements

habitable sailing multihulls which are censidered to be susceptible to inversion accordinlg to

led,
hter

mber represented by (m;/850), thus ensuring that it is sufficient to support the njass

fion
' be

ted,
the

to
ess
for

1SO 12216

degree 2 o

7.12.4 Closures to access openings into watertight compartments described in 7.12.3 shall be clearly

marked in

upper case letters not less than 4,8 mm high:

“KEEP SHUT WHEN UNDER WAY”

Where crew have access to both sides of such a closure, this marking shall be provided on both sides.

NOTE

«

Under way” has the meaning “not at anchor, or made fast to the shore, or aground”.

7.12.5 Where flotation elements are used, the requirements of Annex E apply.

40
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7.13 Escape after inversion

7.13.1 For all habitable boats considered to be susceptible to inversion according to 7.11.2 or 7.11.3, a
“means of escape” to the exterior when the boat is inverted shall be accessible from each habitable part
of the boat. A “means of escape” may comprise any of the following:

a) adedicated escape hatch, or
b) afixed panel held in place by a sealing strip and removable bead, or

c) _a‘“break-outpanel” comprising either a predefined area of hull skin which can be broken through in
an emergency using special tools, or a fixed panel that can be broken with a sharp implement, or

d) |for design category C and D, a normal access opening that is accessible by a shortswim ynderwater
(see 7.13.3).

NOTE A habitable boat is defined in 3.1.9. A habitable part of a boat is defined in 3.1:10.
7.13.2 Habitable multihull boats of design categories A and B, when the-boat is floating in the inverted

posjtion in calm water at m; ., the highest edge of the means of escape,opening shall be at Jeast 0,2 m
abofve the sea surface.

NOTE1 Partofthe escape opening may be underwater when the boat is inverted.

NOTE 2  In these categories, the probability of some crew being below deck is considered to be significant.

7.13.3 Habitable multihull boats of design categories@ and D, when the boat is floating in the inverted
posjtion in calm water at m; ¢, the highest edge of the means of escape opening shall be less|than 0,4 m
belgw the sea surface.

When a normal access opening is intended to,be used as a means of escape, the shortest length of a rope
taken from the water level inside the habitable spaces through the means of escape, around guard-rails
or guard-lines (if fitted) to the sea surface shall not be more than 5,0 m.

NOTE In these categories, the probability of some crew being below deck is considered to be limjted.

7.13.4 Compliance with thetequirements of 7.13.2 and 7.13.3 shall be demonstrated by either practical
tesf or by calculation, excluding the buoyancy afforded by any air trapped inside the hulls ppart from
that in:

— |dedicated flotation elements (see 3.6.6), or
— |watertightc€ompartments not containing habitable parts of the boat.

NOTE See Annex D.

7.1 3. 5= Exit-threush-suchmeans-of-escape-shall-be-possible-in-the-inverted-positionfrom—all habitable

oo O C o T pP e oo O T P oS oToTC I trrc ity o co o TCIOTT T T OTIT

parts of the boat by means of permanently fixed foothold, ladder, step or other means. The size of such
means of escape shall comply with ISO 9094. When the boat is inverted, the vertical distance between
the upper foothold and the exit shall comply with ISO 9094.

7.13.6 Means of escape other than as permitted by 7.13.1 d) shall be fitted in the transom, inboard
topsides of sidehulls or bridgedeck, and shall also be openable from outside, but are not required to be
closable.

7.13.7 As far as practicable, means of escape shall be fitted in positions where local wave impact loads
are minimized.
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7.13.8 The lowest part of the opening of an escape hatch, window or panel shall be not less than 0,2 m
(design category A or B) or 0,1 m (design category C or D) above the fully loaded waterline when the
boat is upright.

7.13.9 Means of escape shall have a strength equivalent to the minimum requirements for the adjacent
intact structure.

NOTE

7.13.10 Where a “break-out panel” is used:

Refer to ISO 12215-7.

a) tool(s)
and th

b) asign
shall b

c) theab
the toq

used d
8 Safet
Safety sign

y signs

required shall be stowed inside the boat immediately adjacent to each “break-out paJlel",
by shall also be accessible from outside the boat via a suitably-sized watertight hatéhs

‘Emergency escape panel - do not obstruct” in upper case letters not less than ¥2 mm high
e permanently fixed on the outside and inside; and

lity of a person of average strength to break through the panel in less than’one minute uging
1(s) provided shall be demonstrated on a panel of representative strugture, and the method
pcumented in the owner’s manual.

s shall be placed where they are clearly visible, and shall be made of rigid plate or flexible

labels affixed to the craft in such a way that they can only be refiieved by the use of tools. The size off the

symbols af
sans serif {
country of

Table 10 — Size of safety signs and supplementary text

d text shall comply with Table 10. Text shall be in.black on a white background, using a plain
ypeface such as Arial Narrow. The language used shall be acceptable or as required in|the
intended use. The design of the signs shall comply with ISO 3864-1:2011.

Expected viewing distance, D

(mm)?

Parameter (m)
D<0,6 06<D<1,2|1,2<D<1,8|1,8<D<2,4| D>2/4
Minimum Height of warning sign (mm) 20,0 20,0 30,0 40,0 50,(p
Minimum Height of capital letters((mim) 2,4 4,8 7,2 9,6 12,(|)
Minimum Height of lower case-letters 17 3.4 51 6.9 8.6

a  For exal

hple, height of letter “e”.

9 Appli

cation

9.1 Decidingthe design category

The design category for a particular boat is that for which the boat complies with all the appropriate

requirements, as required by Clause 6 or Clause 7.

9.2 Meaning of the design categories

NOTE

Refer to Table 11.

9.2.1 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.

42
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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.

9.2.2 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.

NOTE 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.

9.213 A boat given design category C is considered to be designed to operate in typiealst¢ady winds
of Beaufort force 6 or less and the associated significant waves heights of up to 2 m.

NOTE Typically such conditions might be encountered on exposed inland waters, iff estuaries, aiid in coastal
watprs in moderate weather conditions. Depending on atmospheric conditions, wind§)can gust to abgut 18 m/s.

9.2]4 A boat given design category D is considered to be designed to gperate in typical st¢ady winds
of Heaufort force 4 or less and the associated significant waves heights of up to 0,3 m and|occasional
wayes of 0,5 m height.

NOTE Typically such conditions might be encountered on sheltéxed inland waters, and in coastpl waters in
fineweather. Depending on atmospheric conditions, winds can gust to about 12 m/s.

9.2)5 The significant wave height is the mean height*of the highest one-third of the wgves, which
approximately corresponds to the wave height estimmated by an experienced observer. Some|waves will
be double this height.

Table 11 — Summary of design category descriptions

Design category
Parameter
A B C D

Tygical Beaufort wind force <10 <8 <6 <4

. approximately L L 0,3 m gignificant
Wape height up to 7 m significant 4 m significant 2 m significant 0,5 m maximum
Makimum average wind
speed for 10 min 24,4 m/s 20,7 m/s 13,8 m/s 7P m/s

NOTE 1 The significaht“wave height is the mean height of the highest one-third of the waves, which approximately
corresponds to the wave height estimated by an experienced observer. Some waves will be double this height.

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

NOTE 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 may be calculated according to the method set out below instead of

using Figure—=2- able-A-1-applyte-therequired-heishtcalewlated-by the
formula below.
Table A.1 — Limits on required downflooding height
Dimensions in mdtres
Design category A B C D
hD(R] (m) sHall be not less than 0,5 0,4 0,3 0,2
hD(R] (m) shall be not more than 1,41 1,41 0,75 0,4
The downflooding height required (hp(g)) is calculated separately for,each downflooding opening as
follows:
hp(ry =1 % Fy % Fy x F3 x Fy x Fs (1.1
where
H;, §Ly/15;
Fy is the opening position factor (varies bétween 0,5 and 1,0),
+ 1,0 where the downflooding opehing is in the periphery of the boat, e.g. for undecked, open
boats, or openings in topsides:
Fy=(1-xp/Ly) or (1 -yp/By), (A4.2)
whichever is greater, Sée Figure A.1.
Wwhere
Xp isthelofgitudinal distance of a downflooding opening from the nearest extremity pf
Ly;
Mp « 15the least 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);
X’
Fo=1+-2 Ya - 0,4 |ifa< (30Ly3% (A4)
Ly | 758,
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where
x'p  is the longitudinal distance of the opening from the forward limit of L.
Fy is the recess size factor, greater than 0,7 but never to be taken as greater than 1,2:
= 1,0 where the opening is not a recess, otherwise:
= 0,7 if the recess is quick-draining;

= 0,7 + k05 if the recess is not quick-draining;

where

k=Vg/(LyByFy) (A.5)

where

Vg isthe volume of a non-quick-draining recess, expressed in cubic metres.
F,  isthe displacement factor (typically this is between about 0;Zand 1,1):

1/3
_| 10 (A.6)
Ly B’

where

Vp  isthe volume of displacement in the maximum load condition, V = m; /1 (25;

B is By for monohull, and By, fer'catamarans and trimarans.
Fs  isthe flotation factor:

= 0,8 for boats using options '3 and 4 (see Table 2);

=1,0 for all other beats.

D2

-yDZ

Key
1 centreline

2 downflooding openings

Figure A.1 — Dimensions x; and y},
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Methods for calculating downflooding angle

B.1 Chojce-ofmethod

Either of tHe methods in Clause B.2 or Clause B.3 can be used.

B.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.

B.3 Approximate method for downflooding angles upto'60°

The followjing approximate method can be used for estimating.the downflooding angle of monohtills,
but is only suitable for angles less than about 60°:

ép =tan(zp / y'p) (B-1
¢p is the angle whose tangent is (z, / y'p) (B.2)
where

zp  is the height of the downflodding point above the waterline, expressed in metres;

¥'p ik the transverse distance; expressed in metres, of the downflooding point from the centrje-
line of the boat.

See Table H.1 and Figure B:l-

Table B.1 — Approximate method for downflooding angle

, ép
Zp /Y'p
degrees
0,10 5,7
0,15 8,5
0,20 11,3
0,25 14,0
0,30 16,7
0,35 19,3
0,40 21,8
0,45 24,2
0,50 26,6
0,55 28,8
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, ép
zp/Y'p
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

Key

1 |waterline

2 |downflooding opening protected by coaming
3 |example of internal downflooding opening

4  example of engine air inlet

©IS

Figure B.1 — Approximate method for downflooding angle
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C.1 Met

Annex C
(normative)

Determining the curve of righting moments

od

The curve
and centre

C.2 Mas

C.2.1 Ge

Where pre
the use of ¢

C.2.2 Mg

The mass \

a) direct
displa
b) calculs
condit
and co
c) calculs
mass d
Method c)
C.2.3 Ve

The verticg

a) aninclining experiment in water (see 3.6.7), the results being corrected to the appropriate loag

condit

of gravity used shall conform to Clause C.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
ement mass;

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

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:

bf righting moments shall be determined using the method described in Clause C.3. The'njass

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

In deriving the VCG, any centreboard or keel shall be in the raised position unless it can be fixed in the
lowered position and an appropriate instruction is given in the owner’s manual.

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 may result. It may, however, be used for preliminary assessment.
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the purposes of determining the curve of righting levers:

a) for calculations for the minimum operating condition: the mass of the crew shall be at the main

b)

control position;

for calculations for the loaded arrival condition:

1) fuel and water shall be located in the fixed tanks,

2) provisions shall be stowed in an appropriate location,

3) the mass of additional crew (rrpw limit less that rpqnirpd for mMU) shall be added 3

t sheerline

C.2

The
foll

C.2

tra
con

If t3

trapsverse dimension of such a tank shall be‘'measured between the extremes of the linked {

Wh
(sed

BO:I:S having any tank (fuel, fresh, black and grey water, live wells, oils, etc.) that has a

’ height at the mid-length of L.

4 Longitudinal centre of gravity

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

method b) or c¢) in C.2.2;
calculation based on the calculated mass and centres of gravity.of.all individual compon

suspension of the boat in air, identifying the LCG using a pldmb line from the suspensior

5 Free-surface effect
sverse dimension greater than 0,35By shall *ltave their righting moments calculate

Lents of all tanks as given in Table C.1.

nks are linked by cross-connections that'are kept open when the boat is in use, then the

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

Loading condition
Tank . . .
Loaded arrival Minimum operating
Fuel 10 % 0%
Fresh water 10 % 0%
Black/grey water 95 % 0%
Oils 10 % 0 %
Bait tanks, live wells 95 % 0%

reapplicable, free-surface effect shall be represented either by a virtual increase in the
below) or by using computer software that models the movement of fluid in tanks wit

r any of the

ents;

point.

maximum
1 with the

maximum
anks.

boat’s VCG
h trim and

heel.

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

where

, expressed in metres (C.1)

m
PTANK is the density of fluid in tank, expressed in kg/m3;
m is the mass of the boat in the relevant loading condition, expressed in kilograms;

SMArank  is the second moment of area of waterplane of tank contents about longitudi
through its centre of area, expressed in m#*.

© IS0 2022 - All rights reserved

nal axis

49


https://standardsiso.com/api/?name=445b79c587b66458cb49a697f4b26a71

IS0 12217-2:2022(E)

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.

C.3  Determination by rigorous calculation

C.3.1 The curve of righting levers 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 Tongitudinal position of the centre of gravity (LCG]) shall be derived by
calculation from the longitudinal centre of buoyancy obtained from the inclining experiment.

C.3.2 In defining the watertight hull, cockpits, recesses, bow thruster tunnels and all appendgges
affecting the buoyancy shall be correctly represented. Righting lever curves shall normally be calculgted
with recesfes modelled, assuming that, at each heel angle, such recesses flood up to the exterior water
level. Howgver, up to the angle of heel at which recesses would otherwise fill (e.g. coanving submergerjce),
righting leyers may alternatively be calculated ignoring flooding of recesses through

— freeing ports equipped with non-return flaps which are watertight from the exterior to degree|3 of
ISO 12p16, or

— drainslhaving a combined cross-sectional area smaller than threg times the minimum area required
to comlply with ISO 11812 for quick-draining cockpits.

C.3.3 Tlhe buoyancy of superstructures and deckhousés may be included in the calculatfion,
provided that the structure (including windows) is both watertight in accordance with ISO 12216 pand
has suffici¢nt structural strength to survive the boat being rolled to a heel angle through 180°.

C.3.4 The buoyancy of masts and standing rigging (but not booms, gaffs or running rigging) may
be included in the calculation of righting levercf‘desired. In this case, only the buoyant volume shalll be
included, ile. the internal volume of free-flooding or non-watertight masts shall not be included. [The
effect of the mass of masts is included in the inclining experiment results.

C.3.5 Righting moment is equalto the righting lever in metres multiplied by the boat masp in
kilograms multiplied by 9,806, and-is expressed in newton metres.
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Annex D
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Method for calculating reserve of buoyancy after inversion or

swamping

D.1

D.2
sho
hul
mas

D.2

D.2
kno

whg

D.2

Introduction

sets out the calculation method for complying with the flotation requirement,0f6.9 a
ving that when a swamped or inverted boat is totally immersed, the buoyancy“availab
structure, fittings and flotation elements exceeds that required to support the loaded di
s by a defined margin.

Method

1 Calculate the volume of the various elements of the beat by direct calculation and
wledge of the mass and density of the different materials,using the expression

V=m/p
re

% is the volume of an element, expressed in cubic metres;
m is the mass of that element, expressed in kilograms;

p is the density of that element, expressed in kilograms per cubic metre.

2 Calculate the total buoyant volume of the boat, V, by adding together the volumes of
the hull structure (see Table D.1),

the gross volunmi€of fixed tanks for fuel, water, or other stowed fluids,

the gross volume of air tanks or containers meeting the requirements of Annex E, and

the volumme of non-habitable watertight compartments, fitted with doors or hatches w4
degree 2 and without any downflooding openings.

hd 7.12, by
e from the
bplacement

/or from a

(D.1)

tertight to

Theb

nnnnnnn +ualuan of anaginnc and Athay fitdinge A d Aottt yoayg alen ha tnolindad (can
tHeticte HeRtHay-arSeo-seHheuaea5ee

Table D.1).

OO y oty OTa I S o TS I S o o 5o oo oot

Omitting them will enhance the safety margin.

No allowance shall be included for trapped bubbles of air, or for crew, masts, sails and rigging.

D.2

.3 Show that
Vg > my /850

(D.2)

where Vj is the total buoyant volume of the boat, expressed in cubic metres (m?3), calculated in D.2.2.

©IS
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D.3 Material densities

The densities in Table D.1 shall be used in calculating the volume of components.

Table D.1 — Material densities

Densities in kilograms per cubic metre

Material Density
Lead 11400
Bronze 8900
Brass (65/35) 8 450
Steel 7 800
Castiron 7 300
Aluminium alloys 2700
GRP laminate 1500
Flotation foam materials 40
Structural foam materials 80
Balsa core material 150
Oak 770
Teak 640
Mahogany 550
Miscellaneous equipment 2000
Food and other stores 2000
Stowed sails and ropes 1200
Window glass 2500
Window plastic 1200
Diesel engines 5000
Petrolengines 4000
Outboard engines 3000
Sail-drive struts 3000
Stern-drive struts 3000
Plywood 600
Western red cedar 370

52
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Flotation material and elements

Flot
flot

Tha

T CITICTITCY

ation elements as defined in 3.6.6 shall comply with the requirements in Table E.1Othfer types of
htion elements shall be evaluated following the same principles.

se materials or parts of the boat which are not primarily intended to provide flotation

but which

nevertheless contribute to the flotation characteristics, shall not be subject téthe requirempgnts in this
annfex.
Table E.1 — Requirements for flotation elements

Property Airtank |Air‘eontainer | Inflated bag L(:lﬂa(ti:;lizilty
Airfightness RT RT R —
Meg¢hanical robustness or protection R R R R
Drdining facility R R — —
Redistant to or protected from sunlight = R R R
Fitfed with an inflation point — — R —
Terpperature resistant -40 °C to +60 °C — — — R
Water absorption max. 8 % by volume — — — R
Sedurely fastened to withstand buoyaney.force — R R R
Endapsulated or resistant to liquids — — R R
LaHel: “Do not puncture air tank/container/bag” R R R —
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 property is required, and is required to be tested by the builder.
E.2 Tests
Theg water absorption of low density material shall not exceed 8 % by volume after being submerged for

8d

NOT

pccording to 1ISO 2896:2001.

E Materials complying with the requirements of IMO Resolution MSC.81(70) Part 1,[7] Clalilses 2.7.5 to

2.7.

are deemed to satisty tIiS TequiTement.

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 E.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 E.3.

©IS
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Table E.2 — Test pressures

Condition

Enhanced pressure test

Basic pressure test

Chambers required to be opened during flotation
tests

None

As detailed in Table E.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)

Table E.3 — Number of air chambers to be considered ineffective

Total pumber of air tanks or air containers

Number to be considered ineffective

<4 Single largest
>4but<8 Two largest
>8 Three largest

For boats being assessed using options 3, 5 or 7 of Table 2, breather holes in ain'tariks designed for
the relief df air pressure due to variations in ambient temperature may be temporarily sealed dufing
testing, prpvided that their position does not alter the effectiveness of the tank during the flotation

tests requifed by 6.9 or 6.10.

54
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Annex F
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Information for the craft’s owner’s manual

F1—Generalinformalion

The following stability information, as appropriate to the design, shall be included in the.graf
manual.

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

A maximum load has been used for assessing stability and buoyancy comprising
— |manufacturer’s maximum recommended load @ ol kg
— |[fuel, fresh water, other fluids to maximum capacity of fixed tariks  ........... kg
Maximumload AN kg
Thip assessment has been made assuming that

— |the boat in the empty craft condition hasamassof ... kg
— [the boat in the light craft condition hasa@massof ... kg
— [the maximum recommended outbeard engine massis ... kg

F.2

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

a)

b)

all standard equipment is aboard

Specific information

IMPORTANTF~~The water ballast tanks located .... are intended to be completely full wh
boat is aflgat (Where applicable).

IMPORTANT — This boat is only intended to be sailed with the centreboard or drop ke
thellowered position (where the stability has only been assessed in this condition, see 6.7.4

t's owner’s

enever the

bl locked in
P, 6.68.2 and

d)

23).

The ballast tanks located ... may be filled with variable amounts of liquid to suit
conditions. When using this ballast, the boat still satisfies the requirements for its desig
even with the ballast positioned to leeward (where applicable).

the sailing
n category,

The position of movable solid ballast may be varied to suit the sailing conditions. When using this
ballast, the boat still satisfies the requirements for its design category, even when the ballast is

deployed to leeward (where applicable).

This boat has been assessed using the Stability Index (STIX), which is a measure of the overall
stability safety and considers the effects of boat length, displacement, hull proportions, stability

characteristics and resistance to downflooding. This assessment has yielded the followi

© IS0 2022 - All rights reserved
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Minimum operating condition Loaded arrival condition

STIX s e
Angle of vanishing stability (degrees) s e

f)

g)

h)

Key Key

1
2

56

This boat has been assessed as capable of supporting the crew even when swamped (when meeting
the requirements of 6.9 or 7.12).

The following openings are marked “KEEP SHUT WHEN UNDER WAY”, and care should be taken to
observe this warning: (insert list of relevant opening locations). “Under way” has the meaning “not
at anchor, or made fast to the shore, or aground”. (Text to be inserted when required according to

6.2.1.6;6-537 692 orF1243:

This sailing boat is intended to be recovered by the crew after a capsize. The minimum crew mass
needed is .... kg, and the following technique is recommended (insert as appropriate). The likelihpod
of capdize of this boat when being used in normal circumstances is ... (boats using 6.10.) lf the bogt is
fitted yith a cabin, users should be aware that persons inside may become trapped.after a capsfize.

The following safety signs warn of these hazards.

1— | 1|

| e 2//.

2/

sign W001 “General warning” from ISO 7010 1 sign W001 “General warning” from ISO 701(

supplementary text to read “Risk of capsize!” 2 supplementary text to read “Risk of capsize
Persons in cabin may be trapped!”

a) Where there is no cabin b) Where boat is fitted with a cabin
Figure F.1 — “Risk of capsize” safety signs

This bpat may swamp er capsize if excessive sail is carried. It may sink if this occurs. The worlking
sail plan should be rédticed if the apparent wind exceeds ... knots/metres per second. Particplar
care should be takénin gusty wind conditions. (Boats assessed using Table 2, Option 5.) or

This bpat may'swamp or capsize if excessive sail is carried. It is designed not to sink if this occlurs.
The werkingrsail plan should be reduced if the apparent wind exceeds ... knots/metres per secénd.
Particrlar care should be taken in gusty wind conditions. (Boats assessed using Table 2, Option 6]) or

This boat may capsize and remain inverted if excessive sail is carried. It is designed not to sink if
this occurs. The working sail plan should be reduced if the apparent wind exceeds ... knots/metres
per second. Other stability hazards are ... (see 7.5 and insert as appropriate) (boats assessed using
6.5.3 or Clause 7).

The following safety signs warn of this hazard.
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1| 1|
2 //o 2 //o
Key Key
1 | sign WO001 “General warning” from ISO 7010 1 sign W001 “General warning” frgm,JSO 7010
2 | supplementary text to read “Reef sails at N 2 supplementary text to read ?Reef sajls before
knots (or m/s) apparent wind speed”, where N water enters, or boat will flood and pmay not
is the relevant wind speed recover”
a) Fully enclosed boats b) Otherboats

Figure F.2 — Reefing safety signs

j) |If the boat has been assessed using 6.5.3 or Clause 7, a table similar to Table F.1 shall be provided.
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Table F.1 — Stability data for catamarans, trimarans and monohulls using 6.5.2

STABILITY DATA

For the boat:

Prepared by:

Date:

Method used: _ calculation/ sailing trials (delete whichever is not applicable)

tonnes

Minimum dperating condition mass = kg

tonnes

Maximum load condition mass = kg

Maximum apparent wind speed advised for each sail

Sails set s
combination (knots ar m/s)

Maximum load condition

Minimum operating condition (optional)

Main sail +|light weather jib

Main sail +[working genoa

Main sail +fworking jib

First reef i main sail + small jib

Second reef in main sail + small jib

Third reef jn main sail + storm jib

Small jib

Storm jib

NB: The gbove list of sail combinations may be varied as appropriate to the rig of the boat. The following
notes may| be varied at the discretion.of the builder.

NOTE 1 If excessive sail is carpied,,THIS BOAT MAY CAPSIZE, but is designed not to sink if this occurs.
NOTE 2 The wind strengthstabulated above include a margin for the effect of gusts.

In violent winds.of confused or breaking seas, additional caution should be exercised.

NOTE 3 In the event of a severe gust, FREE SHEETS

If wind\is close -hauled, LUFF UP

If wind is abeam, FREE SHEETS

If wind 1s abaft the beam, BEAR AWAY

NOTE 4 Special care should be taken when turning from a following wind onto a beam reach, because both the
apparent wind speed and heeling effect will increase. Such turns should not be made rapidly, and
consideration should be given to a reduction in sail before such a manoeuvre.
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G.1—Method

G.1

IS0 12217-2:2022(E)

Annex G
(normative)

Determination of safe wind speed information

1 This annex describes the methods which may be used to calculate the wind speed i

hformation

to He placed in the owner’s manual, as required by 6.5.3 or 7.5, and for calculating the.bare goles factor

in 7.

Det
acc
con

Cal

ermine the mass in the minimum operating condition and associated centre of gravity
rdance with Annex C. Calculations may also be conducted using the mass in the max
dition, if desired.

ulate the limiting righting moments in accordance with Clause G.2, using either 1

position in
imum load

igorous or

approximate methods for catamarans, but only rigorous method for monohulls and trimarans.

For
the

wh

G.1

whg

each combination of sails set and load condition, find the wind speed limit for the stabi
owner’s manual as below, adopting the lesser value obtained from:

limiting transverse righting moment (LM7), and
limiting longitudinal righting moment (LM}
re LMy is defined in G.2.1 and LM| is defined in G.2.2.

2 The bare poles speed (vgp) based’on the limiting transverse righting moment is calcu

LM

=1,85
o \/0’82(ABPhBP) + 2 (Awmwm)

pIre

Vgp isthe’bare poles speed, expressed in knots;

and the height of the centroid of each above the geometric centre of the belo
profile of the hull (with centre- or dagger-boards lowered and boat upright)

lity data in

lated from:

(G.1)

Y.(Agphgp).\1s the sum of the products of the lateral profile area of the hull plus each item of the rig

w-water

expressed in m3, Items of rig to be included are:

©IS

— mast(s) and boom(s) (but excluding wing masts),

— any antennae or fittings (such as radar scanner, radar reflector or equipment mast)

with a profile area greater than 0,01m?2,
— standing rigging,
— sails stowed on booms,

— any roller furled sails (other than in-mast furling sails);
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Y (Aywmhw)is the sum of the products of the lateral profile areas of wing masts (if fitted) and the
height of the centroid of each above the geometric centre of the below-water profile of
the hull (with centre- or dagger-boards lowered and boat upright), expressed in m3.

NOTE1 The area of standing rigging may be taken as 0,16 of the lateral profile area of a non-wing mast.

NOTE2  Thearea of aroller furled sail may be taken as L; (0,025 + Lp/60), where L, is the lufflength (m) and Lp
is the length of the perpendicular from clew to luff (m).

NOTE 3  The profile area of sails stowed on a boom may be taken as the area of the sail divided by 25.

G.1.3 The wind speed limit (vy,) based on the limiting transverse righting moment is calculatedfrjom:

1,B5 LMy (6.2)
Vw =1, Ly,
" 0.8% (Ayhy ) + = (Ashg)
where

12 is the wind speed, expressed in knots;

Y.(Agyhy)  is the sum of the products of the lateral profile area of thechull plus each item of the|rig
and the height of the centroid of each above the geometric centre of the below-water
profile of the hull (with centre- or dagger-boards lowered and boat upright), expregsed
in m3. [tems of rig to be included are:

— mast(s) and boom(s) (but excluding wing masts),

— any antennae or fittings (such as radar\scanner, radar reflector or equipment mgst)
with a profile area greater than 0,01 ni?;

— standing rigging,

2.(Ashd) is the sum of the products ef'the lateral profile area of each sail and the height of thg
centroid of each above the geometric centre of the below-water profile of the hull (with
centre- or dagger-boards lowered, and boat upright), expressed in m3,

NOTE Rotating wing masts are tfeated as sails.

—e

G.1.4 The wind speed limit.(¥4,) or bare poles speed (vgp) based on the limiting longitudinal right
moment is|calculated in a-similar manner to G.1.2 and G.1.3 but utilizing:

ng

— the linjiting longitudinal righting moment (LM, ) instead of the transverse moment (LMr),

— the frontal area'instead of the lateral profile area for the hull and mast(s),

— the helght,of the centroid of each element above the waterline instead of to the geometric centife of
the below=water profiteof the it

G.2 Limiting righting moments

G.2.1 Transverse

The limiting transverse righting moment, LMy, is the maximum righting moment, in newton metres.
This may be found rigorously according to Clause C.3, or for catamarans where B > 6T approximately
from:

LMt =9,4m(0,5B:5Cc0SsPczmax — VCGSING71m44) (G.3)
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VCG

¢)GZmax
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is the mass of the boat, expressed in kilograms;

is the height of the centre of gravity above the bottom of the canoe body, expressed in
metres, which may be conservatively taken as the height of the sheerline at mid-length
of Ly;

is the estimated angle of heel of maximum righting lever, expressed in degrees:

haal \\

G.2l2 Longitudinal

Thd

trim angle (from the design trim) which is the least of the following:

LM,

¢GZmax =tan

_1L254LWLBWLBCB J 4

limiting longitudinal righting moment (LM, ), in newton-metres, is detecmined for thebow-down

the angle at which the foredeck at the stem is about to become immersed;

20°.

, in newton metres, may be calculated using the methods ef\Annex H,

wheére

NOT

m is the mass of the boat, expressed in kilogranis;

Aw

is the total waterplane area of all hulls:at design waterline, expressed in square mgtres.

E “Bow down trim” describes the trimwhere the bow is being depressed compared to the dpsign trim.
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Annex H
(normative)

Determination of longitudinal righting characteristics

H.1 General

Limiting l(];gitudinal righting moment is the longitudinal righting moment required to be applied [to a
boat at dedign trim in order to attain a bow-down trim angle of 20° or immersion of the upper dedk at
the stem, whichever occurs earlier.

Limiting lgngitudinal righting moment area is the area under the curve of longitudinal righfing
moments, aind is expressed in kilonewton metre radians, calculated from designitrim to a bow-d¢wn
trim angle of 20° or immersion of the weather deck at the stem, whichever occurs earlier.

These pardmeters may be determined using any of the methods below.

H.2 Approximate methods
These methods are only valid for catamarans and for trim by the bow (i.e. bow down).

The limitinlg longitudinal righting moment (LM, , kN-m) may(be estimated from:

3
0, - By, - (Lyy + Ly, )
(H1)
3 000
The limitirlg longitudinal righting moment ar¥ea’(kN-m-rad) may be estimated from:
3
0.2 Bl - +
L VL (LH LWL) (]‘1.2)

300 000

0,  is the limiting trim angle (degrees), being the lesser of 20° or the angle of immersion of thie
weather deckiat the stem. The latter may be estimated from: 1,4 tan~! [FS / (R + LB ):|,

By is the stm of maximum waterline beams of all individual hulls (see 3.4.5);

Fs  isthe vertical freeboard from waterline to intersection of line of foredeck and outer stem

R is the bow rake, i.e. the longitudinal distance from intersection of line of weather deck and
outer stem to forward end of waterline;

Ly  isthelongitudinal distance from longitudinal centre of buoyancy of immersed hulls at
design trim to forward end of waterline.

NOTE1 In general, parameters above are for the boat in the minimum operating condition. If safe wind speed
information according to Annex G is to be provided for the maximum load condition, then the data are also
required for that loading condition.

NOTE 2  The weather deck at the stem comprises a watertight deck, excluding any bulwarks or raised stem
post.
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H.3 Simplified methods

H.3.1 General

These methods require the use of a lines plan and computer software capable of calculating the
static equilibrium waterline and transverse stability. The longitudinal righting moment area may be
determined from the longitudinal righting lever curve.

These methods are valid for trim either by the bow (i.e. bow down) or by the stern (i.e. stern down).

H.

2 1l ongitudinal richting moment
=0 RgHuaH3-HEh £-10

Thd
as fi

f)
g)

h)

NO1
ink

NOT

post.

H.3
Thd

TITCITT

longitudinal righting lever curve can be obtained using a conventional computer stahili
bllows:

Find the LCG for design trim from the LCB, using hydrostatics data.
Move the LCG forward in a series of arbitrary steps, retaining the original.VCG.

At each step in LCG find the equilibrium trim angle and the height to/immersion of the
the stem.

At each step calculate the longitudinal righting lever from:
— GZ;, = (change in LCG from design trim) cos(trim angle].
At each step calculate longitudinal righting moment=/(my,GZ;)/102 (kN-m).

Graph longitudinal righting moment and height‘te immersion of the foredeck against tri
limiting trim angle is the lesser of 20° and the angle at which the immersion of the weat
the stem (main hull for trimarans).

Determine the limiting longitudinal righting moment and calculate the longitudin

57,296.

E1 LM (required by Anhex G) is the longitudinal righting moment at the limiting trim angl
lonewton-metres.

E2  The weatherydeck at the stem comprises a watertight deck, excluding any bulwarks or

.3 Transverse righting moment when trimmed

transverse righting moment at 1° heel when trimmed may be calculated as follows:

a)

y program

foredeck at

M angle.

Determine whether or not the foredeck bécomes immersed at a trim angle less than 20° The

her deck at

hl righting

moment area to the limiting trim angle from the graph, and convert to kN-m-rad by dlividing by

b, expressed

raised stem

Enditha 1 CC o d 7 4+l it aglafrom tha colo b e ~o Ao d S oo
I IIITU LI UUU A =) C I 11X \> 9 3

b)

otrina o
A= L A CIIe IIIIIcr ls \Z ey Ullsl\' ITUIIT LITU CAICLUIAUIVUIIO LUITUULiLLCUuU dLelvuIlrulr
Calculate the transverse GM for the boat when trimmed (GMyt) using:
1) LCG asin a) above, and

2) VCG = (original VCG) + [GZ; x tan(limiting trim angle)].

éihg to H.3.2.

c) Calculate the transverse righting moment at 1° heel when trimmed = 0,1711my;(GMy1 (N-m).

©IS
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H.4 Rigorous method

This method requires the use of either:

— compu

ter software capable of calculating longitudinal as well as transverse righting moments, or

— a three-dimensional computer model of the hull, which may be used to generate closely spaced
longitudinal sections, which may then be used in conventional naval architecture software to
calculate the pitch righting moments.

This method is valid for trim either by the bow (i.e. bow down) or by the stern (i.e. stern down).

The rightiy
LCG and G7

g moment at 1° heel when trimmed may be calculated using the method of H.3.3 except that
[, at the limiting trim angle are determined directly.
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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

reqpirements-accordingto-6-1as-summarizedinTable 1l orZ 1l as-summarizedinTable 2
Table I.1 — Summary of requirements for monohulls
Option number 1 2 3
Design category A B C D C D
All boats — — — — — —
All boats except os o
Decking or covering "fully enclosed"” 4 y
Fully enclosed boats os os os os
(see 3.1.8) y y y y
Downflooding openings (see 6.2.1) yes yes yes yes yes yes
Required downflooding Not to be less than 0,5 0,4 0,3 0,2 0,3 0,2
height
elg Not to be less than Lu/17 Lu/17 Lu/17 Lu/17 Lu/17 Lu/17
(using figures)
(6:2.2) Need not be more than 141 1,41 0,75 0,4 0,75 0,4
R¢quired downflooding Not to be less than 0,5 0,4 0,3 0,2 0,3 0,2
height
(by Annex A, 6.2.2) Need not be more than 1,41 1,41 0,75 0,4 0,75 0,4
Downflooding
t0 b, 40° 40° 35° 30° — —
angle (6.2.3) Po (bR
Recess size (6.3)
only if using 6.5.2 max % lossin GMr — 550FR /Ly — — — —
and ¢y < 90°
Righting energy (6.4) Myo - Acz > 172 000 57 000 — — — —
Angle of vanishing ¢y tobe > (130-2M)2 | (130-5M) 2 90° 750 B B
stability\(6:5.1) also @y to be > 100° 95°
by to be > (130 - 5M) 2
7 o
e and ffotation: v :;nd _ thbU
stability (6.5.2) g toc/
and
stability information as 7.4
Stability index (6.6) STIX to be > 32 23 14 5 — —
Knockdown -recovery test (6.7) — — — — yes yes
Wind stiffness test (6.8) — — — — — —
Flotation requirements (6.9) — — — — — —
Capsize -recovery test (6.10) — — — — — —
Detection and removal of water (6.11) yes yes yes yes yes yes
2 M=m/1000.
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Option number 4 5 6 7
Design category CandD C D C D Cand D
All boats — yes yes yes yes —
All boats except
Decking or coverin "fully enclosed"” yes — — — — yes
8 8 (see 3.1.8)
Fully enclosed boats I B o i B .
(see 3.1.8)
Dowﬂﬂooding openings (see 6.2. 1) yes yes yes yes yes —
Reqifired Not to be less than — 0,3 0,2 — — “
d flpodi
ow}:lei ;:t ng Not to be less than — Lu/17 Lu/17 — — —
(using figufes, 6.2.2) Need not be more than — 0,75 0,4 — N -
Required downflooding Not to be less than — 0,3 0,2 — — —
height
(by AnnexA, 6.2.2) Need not be more than — 0,75 0,4 — — —
Downflpoding
angle [6.2.3) P tobe > - - - - - -
Recess size (6.3) 0 .
1 GM — 1200 Fr/L = 1200 Fr/L — —
only if fullj enclosed max % loss in T r/Lu r/Ln
Righting ener:
- oAt > B B - B B B
Angle of vpnishing
stabjlity by to be > — 2 — — — —
(6§5)
Stability index
STIXto b — — — — — —
(6l6) obe”
Kngckdown -recovery test (6.7) yes — — — — —
Wind stiffness test (6.8) — Vaw > 13 Vaw > 8 vaw > 11 Vaw > 6 —
Flptation requirements (6.9) mypc /850 — — mipc /850 mipc /850 —
Cqpsize -recovery test (6.10) — — — — — yes
Detectiion and removal of water (6.11) yes yes yes yes yes yes
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Table 1.2 — Summary of requirements for catamarans and trimarans

Configuration or

Design category

A

requirement
Any amount - - yes yes
Decking or covering Fully enclosed o o _ _
(see 3.1.8) y y
Downflooding es es es es
openings (see 6.2.1) y y y y
Not to be less than 0,5 0,4 0,3 0,2
equired downflooding
height Not to be less than Lu/17 Lu/17 Lu/17 Lu/17
(using figures, 6.2.2)
Need not be more than 1,41 1,41 0,75 0,4
equired downflooding Not to be less than 0,5 0,4 0,3 0,2
height
(by Annex A, 6.2.2) Need not be more than 1,41 1,41 0,75 0,4
Recess size (6.3) .
max % loss in GMr 250 Fr/Ly 550 Fr /Ln 1200 Fr /Ly -
only if fully enclosed
Stability information (see 7.5) As nequired by 7.5
Safety signs (see 7.6 and 8) As required by 7.6
Rolling in waves catamarans, max GZ(m) > 1,85/BPF 143/ BPF 0,7/ BPF -
(see7.7&7.8) trimarans, max GZ (m) > 2,9/ BPF 2,2/ BPF 1,5/ BPF -
Pitchpoling longitudinal RM area _
(see 7.7 & 7.9) (kN-m-rad)> 20/BPF 7/ BPF 2/ BPF
i . transverse greater of
iagonal stability righting moment 1° heel 5.000 and 1500 - -
(see 7.10) (bow + stern) (N-m) > Ll-myo
Habitable boats (see 7.11) If susceptible to inversion (see 7.11.2 & 7.11.3), apply 7.12 anfl 7.13:

Buoyancy when inverted (see 7.12)

Volume of buoyancy (m 3) Vg > mypc /850

Escape after inversion (see 7.13)

As required by 7.13

Detection & removal of water (6.11)

As re quired by 6.11
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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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I1SO 12217-2 SAILING BOATS OF LENGTH GREATER THAN OR EQUAL TO 6 m

CALCULATION WORKSHEET No. 1

ISO 12217-2:2022(E)

LD LT e |
Design categoryintended: Monohull /multihull:
Item Symbol Unit Value Ref.
Length of hull as in ISO 8666 Ly m 3.3.1
Length waterline in loaded arrival condition Ly, m 3.3.2
Empty craft condition mass Mgc kg 3.4.1
standard equipment kg 3,5.12
water ballast in tanks which are notified in the owner’s kg 34.2
manual to be filled whenever the boat is afloat
Light craft condition mass = mp. + standard equipment + ballast myc kg 4.2
Mass of:
Desired Crew Limit CL — 353
Mass of:
desired Crew Limit at 75 kg each kg 15.4
provisions + personal effects kg 354
drinking water kg 354
fuel kg 354
lubricating and hydraulic oils kg 354
black water kg 354
grey water kg 354
any other fluids carried aboard (e.g. in bait tanks) kg 354
stores, spare gear and cargo (if any) kg 354
inflatable liferaft(s) in excess of essential safety equipment kg 354
other small boats carried aboard kg 3.5.4
Maximum load = sum of above masses My, kg 354
optional equipment and fittings not inclgded"in basic outfit kg
Maximum load condition mass = my, +m, + optional equipment Mypc kg 1
mass to be removed for loaded(arxival condition kg 34.6
Loaded arrival condition mass mpa kg 14.6
Mass of:
minimum number of ¢rew according to 3.4.3 kg 3.4.3a)
non-consumable)stores and equipment normally aboard kg 3.4.3b)
Total additi incl in minimum rating condition kg 343
Light craft.condition mass myc kg 4.2
Mass;in'the minimum operating condition = total additions + m, Mmo kg 343
Is boat sail or non-sail? 3.142, 5.2
¢ a ding-t0150-8666 . a 338
sail area / displacement ratio = Ag/(mpc)?/3 — 3.1.2, 5.2
CLASSIFIED AS [non-sail if ~Ag/(mypc)?/3 <0,07] SAIL/NON-SAIL? 3.1.2, 5.2

NB: If SAIL, continue using these worksheets, if NON-SAIL, use I1SO 12217-1

GO TO WORKSHEET No. 2
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ISO 122172 CALCULATION WORKSHEET No. 2 TESTS TO BE APPLIED
Question Answer Ref.
Is boat fully enclosed? (see definition in ref.) YES/NO? 3.1.8
Is boata catamaran or trimaran? YES/NO? 3.1.3and 3.14
If NO, choose from options 1 to 7. If YES, then:
Length of hull Ly m 34.1
Beam between centres of buoyancy of sidehulls Bcs m 345
Is ratio Ly/Bcg > 57 YES/NO ? 7.1
If YES, treat the boat as a monohull, and choose from options 1 to 7. If NO, use option 8
Mass in the minimum operating condition mmo | kg 3.5.3
Mass in the loaded arrival condition mpa kg 3.5.6
Choose any ONE of the following options, and use the worksheets indicated for that option.
All boats except catamarans and trimarans with Ly/Bes <5 Cats./tris.
Option 1 2 3 4 5 6 7 8
categorips possible A+B C+D C+D C+D C+D C+Db C+D A-D
all boats | all boats all boats
deckinglor covering enggl?:a 42 encf}g?é 42 e?ﬁﬁgt e?ﬁﬁl;t all boats /| all’boats e)f(lclﬁl;t see note f
enclosed?| enclosed P enclosed®
downflopding openings 3 3 3 3 3 3 3
downflopding angle 3 3
downflopding | all boats 3 3
height t¢st full method 4 4 4 4 4
recess sjze 5¢ 5d 5d 5d
minimufn energy 6 6
angle offvanishing stability
stability|lindex
knockddqwn-recovery test 8 8
wind stiffness test 9 9
flotatior] requirement 10 10 10¢
capsize fecovery test 11
bare polles speed 12
wind spged limits 13
stability]requirements 14
habitable multihulls 14¢
detectioh & remoyval of water 15 15 15 15 15 15 15 15
SUMMARY 16 16 16 16 16 16 16 16
a  Thigteris defined in 3.1.8
b That s, any boat that is not "fully enclosed”, thus including boats without any decking.

¢ Only applicable to boats using 6.5.2 and having ¢y < 90°.

d  Only applicable to boats of design categories A, B or C that are fully enclosed.

e Only applicable if boat is defined as habitable according to 3.1.9, and is deemed to be susceptible to inversion when used in design
category - see 7.11.2 & 7.11.3.

f Fully enclosed if category A or B, otherwise any amount.

Option selected
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