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reword

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

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

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

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

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

5 third edition cancels and replaces the second edition (ISO 12217-3:2013), of which it cd
or revision. It incorporates the following@modifications:

Introduction and Clause 9.2: the reférence to the European Directive has been updated (20

Clause 1, subclauses 6.2, 6.3.1:5 d) 3) and F.2 g): vulnerable has been replaced with susc

Clause 3: definitions 3.1.1, 3.3.5 and 3.4.9 have been amended;

Subclause 6.3.2.2 ¢){option 5 has been included;

Subclauses 6.4.2-3"and 6.4.2.4: the formulae coefficients have been corrected;

Subclauses 6:5.2.5 and 6.5.3.3 e) 2) and Table G.1 have been slightly amended
inconsistencies.

Subclatse 6.6.1 and Table G.1: the formulae have been harmonised with ISO 12217-1;
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Conformity

Technical

nstitutes a

13/53/EU);

pptible.

to remove

Subhclanse 75 1 h) hasheen nlignpd with the textin ISQ 12217-2

Subclause 9.2: the text has been amended;

Annex H: worksheets 2, 4, 6, 8 and 15 have been corrected to align with corrections listed above;

Annex I has been added;

Bibliography: reference to ISO 7010 has been added;

Editorial and cross-referencing corrections have been made to definitions 3.2.2 and 3.2.3 and to

subclauses, 6.4.1, 6.4.2.1, 6.4.2.2 and 6.4.2.3 , to Table G.2, and to Annex H, worksheet 6.

ISO 12217 consists of the following parts, under the general title Small craft — Stability and buoyancy
assessment and categorization:
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— Part 1: Non-sailing boats of hull length greater than or equal to 6 m
— Part 2: Sailing boats of hull length greater than or equal to 6 m

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

Vi
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Introduction

This part of ISO 12217 enables the determination of the limiting environmental conditions to be
determined 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 H provides worksheets to assist in the systematic assessment of a boat according to this part
of I[FOT2Z1T
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Small craft — Stability and buoyancy assessment and
categorization —

Part 3:
Boats of hull length less than 6 m

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

y or total

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

useful for the correct understanding of the document. Users should therefore conside
thi§ document using a colour printer.

1
Thi

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

The evaluation of stability and buoyancy properties using-this part of ISO 12217 will enable
be 4ssigned to a design category (C or D) appropriate to‘its’design and maximum load.

Thi

or thechanical power, except habitable sailing muiltihulls. Boats of hull length less than 6 m
fitt¢d with a full deck and quick-draining cockpit(s) complying with ISO 11812 may alter

ass
cas

In relation to habitable multihulls{ this part of ISO 12217 includes assessment of susce
invé¢rsion, definition of viable means of escape and requirements for inverted flotation.

Thi

Scope

5 partof [ISO 12217 specifies methods for evaluating the stability and buoyancy ofintact (i.e.u

5 part of ISO 12217 is applicable to boats of hulklehgth less than 6 m, whether propelled

bssed using [SO 12217-1 or 1SO 12217-2~(for non-sailing and sailing boats, respectively
e higher design categories may be assighed.

5 part of ISO 12217 excludes:

inflatable and rigid-inflatable boats covered by ISO 6185, except for references made in |
specific clauses of 1SO 12217;

personal watergraft covered by ISO 13590 and other similar powered craft;
aquatic toys;

canoes and kayaks;

r printing

hdamaged)

the boat to

by human
which are
hatively be
, in which

ptibility to

S0 6185 to

gondolas and pedalos;

sailing surfboards;

surfboards, including powered surfboards;

hydrofoils, foil stabilized boats and hovercraft when not operating in the displacement mode; and

submersibles.

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

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

©IS
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2 Normative references

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

[SO 2896:2001, Rigid cellular plastics — Determination of water absorption

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

[SO 8666, §mattcraft— Princtpat data

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

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

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

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

ISO 12217{1:2015, Small craft — Stability and buoyancy assessment-and categorization — Part 1: jon-
sailing boats of hull length greater than or equal to 6 m

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

ISO 14946 )|Small craft — Maximum load capacity
ISO 15083)Small craft — Bilge-pumping systems

[SO 15085, Small craft — Man-overboard preyetition and recovery

3 Termjs and definitions

For the puiposes of this documentj.the following terms and definitions apply.

NOTE The meanings of certain symbols used in the definitions are given in Clause 4.
3.1 Primary
3.11

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

Note 1 to entry: See also 9.2.

3.1.2

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 ISO 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
or coamings are not recesses.

2 © IS0 2015 - All rights reserved
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3

quick-draining recess
recess fulfilling all the requirements of ISO 11812 for “quick-draining cockpits and recesses”

Note 1 to entry: ISO 11812 contains requirements with which most sailing dinghies cannot comply.

Note 2 to entry: According to its characteristics, a cockpit may be considered to be quick-draining for one design

cate

3.1.

watertight recess

rec

Not
for

31

bo

all g

Not

reqiirements of 6.4.

3.1
pa
bo
dec
acc

exc

wafler via drains

Not

ful;lzr enclosed boat

gory, but not for a higher category.

4

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

rainage.

5

in which the horizontal projection of the sheerline area comprises any.combination of:
watertight deck and superstructure, and/or
quick-draining recesses complying with ISO 11812, and/or

watertight recesses complying with ISO 11812 with a combined volume of less than (Ly
and

losing appliances having their degree of watertightness in accordance with ISO 12216

e 1 to entry: The size of recesses permitted for, Seme boats of design category C is restri

6
ially protected boat
which does not fulfil the definitiod.of a fully-enclosed boat and in which the plan projeg

king, cabins, shelters, outboard engine wells or other rigid covers which are watertight

prding to ISO 12216 and whieh immediately shed water directly overboard (i.e. not via di

comprises at least one-third of the plan projected area of the sheerline, and
includes all the area\within Ly/3 from the bow, and
includes at least 700 mm inboard from the sheerline,

ept that the-akea of any watertight recesses with a total volume of less than (Ly By Fm)/4

e 1 t0 entry: This is illustrated in Figure 1.

By Fm)/40,

Cted by the

ted area of
rom above
ains) and

) may shed

Not

2
=

atrar. Ot oo d o gioa saalle ova concidarad +0 neaida o covaring ot albla Lo thic oo
- t A4 T
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Key
1 recess

>100 >L/3 ,

rea open from above (less than two-thirds of the total sheerline aré€a)

2 sheerlifpe

3  opensH

3.1.7
habitable

elter or enclosed cabin

Figure 1 — Partially protécted boat

boat

boat havipg a fully enclosed cabin with rigid roof fitted with one or more bunks, benc
pipecots, hammocks or similar locations thateah be used for sleeping when the boat is under way

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

Note 2to e

— acockyg

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

it tent, or

— an opef-sided cuddy intended to provide limited protection from spray, provided it is not fitted with g

closure

Note 3 to e
at the wide
designated |

s all round.

ntry: Lecations used for sleeping have minimum dimensions of 1,5 m diagonal length, 0,4 m w
t point~and with a minimum headroom of 0,4 m over the length. The cabin sole and compartm
pythe builder to be used exclusively for storage and referenced in the owner’s manual are not inclyl

hes,

the

bric

idth
bnts
ded.

3.2 Downflooding

3.21

downflooding opening
any opening in the hull or deck (including the edge of a recess) that might admit water into the interior
or bilge of a boat, or a recess, apart from those excluded in 6.3.1.5

© ISO 2015 - All rights reserved
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2

downflooding height

hp

smallest height above the waterline to any downflooding opening (apart from those excluded in
6.3.1.5) when the boat is upright in calm water 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.

3.2.

3

downflooding angle

o))

angle of heel at which the downflooding openings (apart from those excluded in 6!3.1.
immersed, when the boat is in calm water and in the appropriate loading condition atdesign

Note 1 to entry: Downflooding angle may be determined using either of the methods in Anfiex B.

5) become
trim

Notg¢ 2 to entry: Where openings are not symmetrical about the centreline of the boat, the case resylting in the

smalllest angle is used.

Not

3.3

3.3
em

empty boat including fittings and equipment as listed-below but excluding all optional equ

fitti
a)

b)
‘)

d)

3 to entry: Downflooding angle is expressed in degrees.

Condition and mass

1
bty craft condition

ngs not included in the manufacturer’s basic outfit:

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

ballast: any fixed ballast installed;

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

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

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

fluids in permanently installed systems: residual working fluids as needed for their ope

examples bélow), but excluding contents of fluid ballast systems and tanks, and main std
which are included in maximum load;

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

pment and

d/or drop

internal structure and accomimodation: bulkheads and partitions, insulation, lining, built-in

resses and

qll supplies
tanks;

ration (see
rage tanks

f)

internal equipment: including:

©IS

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

transfer equipment;

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

— electrical installation and equipment, including permanently installed batteries mounted in the

position intended by the builder;
— fixed navigational and electronic equipment;

— fixed fire fighting equipment, where fitted;

02015 - All rights reserved
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g) external equipment: including:

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

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

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

Nt 1t s Tl H S Y £ £+ Jdada P | ol b i Ao 131
ote O eIyct Y- TIICHTaSS TIT TICCHTP Ty LT aT T COTTIUTTIUIT TS UCTIOTC U O Y TITET AT TS CAPT TS STU TIT RTTO ST ATITSy

3.3.2
light craft|condition
empty craft condition plus standard equipment (3.4.10) plus removable ballast (whether solid or
liquid) whéen supplied and/or intended by the manufacturer to be carried when the boat\is afloat, With
elements pjositioned as follows:

a) where|provision is made for propulsion by outboard engine(s) of more thran 3 kW, the heavfiest
enging(s) recommended for the boat by the manufacturer, mounted in thé-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 battéry for each engine over 7 kY is
allowed for, and located within 1,0 m of the engine location;

c) all upWind sails supplied or recommended by the buildertas’standard, onboard and rigged ready
for usg, but not hoisted, e.g. mainsail on boom, roller furling sails furled, hanked foresails on $tay
stowed on foredeck

Note 1 to enftry: For the minimum mass of outboard enginés@nd batteries, refer to Tables C.1 and C.2.
Note 2 to enftry: The mass in the light craft condition is.denoted by my,c and is expressed in kilograms.

3.3.3
maximum|load
greatest lopd which the boat is designed\to carry in addition to the light craft condition, comprising

— the crgw limit at 75 kg each (adult) or 37,5 kg (child);
— the personal effects of thecrew;
— storesjand cargo (if any);dry provisions, consumable liquids;

— contents of all permanently installed storage tanks filled to 95 % of their maximum capagity,
including fuel;drinking water, black water, grey water, lubricating and hydraulic oil, bait tanks
and/o1 live wells plus ballast water at 100 % capacity;

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

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

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

— non-edible stores and equipment normally carried on the boat and 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;

— an allowance for the maximum mass of optional equipment and fittings not included in the
manufacturer’s basic outfit

Note 1 to entry: Liferafts are not included in essential safety equipment for Categories C and D.

6 © IS0 2015 - All rights reserved
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Note 2 to entry: As a guide, not less than 20 kg/person should be allowed for personal effects on habitable boats

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

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

3.34
maximum load condition
boat in the light craft condition with the maximum load added so as to produce the design trim

Noteltoentry: The massin the maximum load conditionis denoted hy my e and is prrpccpd in l(il(‘grams_

3.35
loagled arrival condition
boalt in the maximum load condition minus 85 % of the maximum capacity of fixed or portaple storage
tanks for fuel, oils and drinking water, and minus 90 % of edible stores, hat, including| the worst
conjbination of optional fittings or equipment with respect to stability

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

Notg 2 to entry: The mass in the loaded arrival condition is denoted by my,z"and is expressed in kilogfams.

3.4] Other definitions

3.401
crew
collective description of all persons on board a boat

3.4{2
crew limit
CL
maximum number of persons (with a mass'of 75 kg each) used when assessing the design cafegory

Notg 1 to entry: A half number denotes(@ c¢hild weighing less than 37,5 kg.

3.4{3
desjign trim
longitudinal attitude of a bodt when upright, with crew, fluids, stores and equipment in the positions
des|gnated by the designer or builder

Not¢ 1 to entry: Crew are assumed to be in positions designated by the builder. In the absence|of builder’s
instfuctions, crewsand gear are assumed to be positioned in a manner most likely to provide a favpurable test
resylt, provided-that such positions are consistent with the proper operation of the boat and thiat crew are
assymed to b€ either standing at designated positions fitted with handholds, or seated.

3.444
essential safety equipment
loose equipnTent consideredessentiattothesafe operation of threboat;which Iy firchudedistress flares
and rockets, lifebuoy with light and battery, first aid box, wire cutters for standing rigging, lifejackets,
safety harnesses and lines, portable fire fighting equipment, flashlight, binoculars, radio (e.g. VHF), ball
and cone visual signals, charts and navigational publications in the corresponding design category

Note 1 to entry: Quantities carried may vary according to the size of boat, design category and crew limit.

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

Note 3 to entry: Liferafts are not considered to be essential safety equipment in design categories C and D.

© IS0 2015 - All rights reserved 7
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3.4.5
flotation element
element which provides “buoyancy” to the boat and thus influences the flotation characteristics

3.4.5.1
air tank
tank made of hull construction material, and integral with hull or deck structure

3.4.5.2
air container
container made of stiff material, and not integral with the hull or deck structure

3.4.5.3
low densify material
material with a specific gravity of less than 1,0 primarily incorporated into the boat torenHance|the
buoyancy yhen swamped

3.4.5.4

rib collar
heavy duty tubular collar fitted around the periphery of the boat and always\intended to be inflted
whenever the boat is being used

3.4.5.5
inflated bag
bag made [of flexible material, not integral with hull or deck, .accessible for visual inspection pnd
intended always to be inflated when the boat is being used

Note 1 to entry: Bags intended to be inflated automatically whemimmersed (e.g. at the masthead as a mearjs to
prevent inv¢rsion) are not regarded as flotation elements.

3.4.6
length of hull
Ly
length of tle hull measured according to ISO-8666

Note 1 to enftry: Length of hull is expressediin metres.

3.4.7
loaded waterline
waterline ¢f the boat when upright in the maximum load condition

3.4.8
reference [sail area
As
actual profile area of’sails set abaft a mast, plus the maximum profile area of all masts, plus refergnce
triangle arpa(s) forward of each mast as defined in ISO 8666

Note 1 to entrys/Sail area is expressed in square metres.

3.49

recess retention level

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

Note 1 to entry: This definition is illustrated in Annex I.
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https://standardsiso.com/api/?name=1b3527291782ba6a51f413025b0ce268

3.4.

1SO 12217-3:2015(E)

10

standard equipment
devices including outboard motors (excluding those for tenders), loose furniture and furnishings such as
tables, chairs, non-permanently installed mattresses, curtains, etc., portable bilge pumping equipment,
anchors, chain, warps, sails, loose external equipment such as fenders, boathook and boarding ladder,
oars (if appropriate), and essential safety equipment

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

Notf Zto enfry: As a guide, the mass allowed for anchors, anchor chain, warps and fenders should
tham about 0,25Ly2.2 (kg). In some cases up to double this mass may be appropriate.

3.4
wal
deg]

Not
Deg
Deg
Deg

Deg

3.4
win
Ary
pro

watlerline at the appropriate loading condition, the boat being upright

Not
cocl

Not

3.4
ang

v

ang

all

Not

traIsverse stability righting moment is zero; determined assuming that there is no offset loz

11
ertightness degree
ree of watertightness as specified in ISO 11812 and ISO 12216

b 1 to entry: The degree of watertightness is summarized as follows.

ree 1: Degree of tightness providing protection against effects of continu¢ts immersion in watg
ree 2:  Degree of tightness providing protection against effects of temporary immersion in wate
ree 3: Degree of tightness providing protection against splashing water.

Fee 4:  Degree of tightness providing protection againstwater drops falling at an angle of up to
the vertical.

12
dage area

ected profile area of hull, superstructures, deckhouses, outboard motors and spars

[pit dodgers, pram hoods.
P 2 to entry: Windage areais-expressed in square metres.

13
le of vanishing stability

le of heel nearest the upright (other than upright) in the appropriate loading condition a

otentiabdownflooding openings are assumed to be watertight

e 1-to.entry: Where a boat has recesses which are not quick-draining, ¢y is to be taken as the dd

not be less

| 5° from

above the

e 1 to entry: Canopies and screens-that can be erected when under way in bad weather are included, e.g.

' which the
d, and that

wnflooding

e ta' these recesses, unless the loss of buoyvancy due to such recesses is fully accounted for in detd

rmining ¢y.

ang

Note 2 to entry: Angle of vanishing stability is expressed in degrees.

3.4.14
under way

not

4

For

©IS

at anchor, or made fast to the shore, or aground

Symbols
the purposes of this part of [SO 12217, the symbols in Table 1 apply.
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Table 1 — Symbols

Symbol Unit Meaning
¢ degree (°) |Angle of heel
¢p degree (°) |Downflooding angle, see 3.2.3
do degree (°) |Angle of heel measured during offset-load test, see 6.5
dv degree (°) |Angle of vanishing stability, see 3.4.13
ALy m?2 Windage area of hull in profile at the appropriate loading condition, see 3.4.12
Ag m2 Reference-sail-area, see-3.4.8
A'g m?2 Standard sail area, see 7.7.2.4
By m Beam of hull measured according to ISO 8666
BuL m Beam wgtgrline according to ISQ 8666 on thg loaded waterline. In the case of multi-
hulls, this is the sum of the maximum waterline beam of each of the/hulls
CL — Crew limit according to 3.4.2
Fum m Freeboard amidships to the loaded waterline according to 1S0,8666
hp m Actual downflooding height measured according to 3.2.2.and 6.3.2
hp(r) m Required downflooding height according to 6.3.2
Ly m Length of hull measured according to ISO 8666
LwL m Length waterline in relevant load condition measured according to ISO 8666
MEC kg Mass of the boat in the empty craft conditien; see 3.3.1
my, kg Mass of the maximum load, see 3.3.3
mpA kg Mass of the boat in the loaded arrival condition, see 3.3.5
myc kg Mass of the boat in light craft candition, see 3.3.2
mipc kg Mass of the boat in the maximum load condition, see 3.3.4

5 Procd¢dure

5.1 Maximum load

Decide on

the definit]

requireme

IMPORTALI

NOTE I

assigned ac

NT — Ensure that the maximum load is not underestimated.

the crew limit and the/maximum load that the boat is intended to carry in accordance With
ions. The crew Jlimit shall not exceed that determined by the seating or standing space
nts of ISO 14946

If a beat\is assessed with different amounts of maximum load, different design categories may be
Cording to the load.

5.2 Sailing or non-sailing

Determine whether the boat is sailing or non-sailing. Non-sailing boats are those where

As < 0,07 x (mLpc)?/3 €y
where
As is the reference sail area according to 3.4.8, expressed in square metres;

mLpc

10

is the mass of the boat in the maximum load condition, as defined in 3.3.4 and expressed in

kilograms.
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All other boats are sailing boats. Table 2 gives values of reference sail area for different maximum load
condition masses.

Table 2 — Minimum reference sail area for sailing boats

mypc (kg) 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1500
As (m?2) shall be = 2,4 3,1 3,8 4,4 5,0 5,5 6,0 6,5 7,0 7,5 7,9 9,2
5.3 Tests to be applied

5.3]1 General

5.3

Sailing boats other than habitable multihulls shall be assessed using Clause“7. Habitabl

sail
NOT

NO
dow|

5.3
gen
whi

NOT
beir]

NOT

5.3

Table 7, if it is unable to pass any non-sail test then the boat is deemed to be acceptable if the

give

5.4

If th
crey

Boats which arefully enclosed may alternatively be assessed using ISO 12217-1 or ISO 12217

sail

5.5

1.1 Non-sailing boats shall be assessed using Clause 6 and 5.3.1.2 (if appropriate).

ng boats shall be assessed using ISO 12217-2. For habitable non-sailing multihulls see 6.}

E1 Ahabitable boatis defined in 3.1.7.
E2 For any given test, the requirements may vary according to the chosen opti
nflooding height.

1.2 If a sailing boat can also be used as a non-sailing boat, e.g. with oars or engine, i
rally be assessed as a non-sailing boat, see also 7¢<.\The design category finally given|
h the boat satisfies all the relevant requirements. See’Annex G.

E1 Boats may be given different crew limits.and/or design categories according to whet}
g used as sailing or non-sailing boats.

E2  Attention is drawn to option 3 in Takle 3, which may be appropriate in some cases.
1.3 If a sailing boat also used as.a non-sailing boat has been assessed using options ]

n in Figure 8 is displayed in a prominent position. When this sign is fitted, it shall comply wi

Alternatives

e boat does not reach the desired design category, modify the maximum load and/or the
v and repeat thejassessment.

ng and sailing boats respectively, in which case they may be able to attain design catego

Variation in input parameters

b multihull
D below.

n, e.g. for

It shall also

is that for

er they are

[, 8 or 9 of
safety sign
th Clause 8.

number of

-2, for non-
'y A or B.

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

©IS
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6 Tests to be applied to non-sailing boats

6.1 General

Non-sailing boats may be assessed by any one of six options according to length of hull, amount of
flotation and decking, and whether the boat is fitted with suitable recesses complying with ISO 11812.
These options and the corresponding tests to be applied are given in Table 3.

NOTE For any given test, the requirements may vary according to the chosen option, e.g. for
downflooding height.
The design|category finally given in respect of stability and buoyancy is that for which the boat satidfies
all the relepant requirements.
Fully enclgsed boats may alternatively be assessed using ISO 12217-1, in which case Higher design
categories may be assigned.
Where bodts are fitted with a bow loading ramp then either the bow ramp must'be watertighit to
degree 2 (gee 3.4.11) or the boat must comply with this part of I[SO 12217 when the bow ramp is opgn.
Table 3 — Tests to be applied to non-sailing boats
Option 1a 2 3a 4 5 62
Applicable fo Lp<6,0m Ly=4,8mandLy<6,0m
Design catggories possible CandD CandD D CandD D Cand
. : Any Any Any Any
Applicable fo engine powers of Amount amount <3kW  |Any amount amount amouht
Applicable to the following Inboarfd
types Any Any Any Any Any engings
of engine irjstallation only]
All boats All boats | All bodts
All boats .
. . « Fully except Partially except except
Decking or [covering except “fully “ d “ «
wp+| enclosed¢ fully protected fully fully
enclosed » » ”
enclosed”b enclosed”b | enclosef”b
Downfloodjng-height test 6:3€ 6.3 — 6.3 6.3 6.3
Recess size — 6.4f — — — —
Offset-load [test 6.5 6.5 — 6.5 6.5 6.5
Heel due to|wind action 6.68 6.68 6.68 6.68 6.68 6.68
Flotation s§andard Level — See 6.9 — — Basig
Flotation tdgst 6.7 — See 6.9 — — 6.8
Flotation elements Annex D — Annex D — — Annex|D
Capsize-reqovery test — — 6.9 — — —
Detection and removal of 6.10 6.10 10 6.10 6.10 6.10
water
a  Boats using options 1, 3 and 6 are considered to be susceptible to swamping when used in their design category.
b Thatis, any boat that is not “fully enclosed”, thus including boats without any decking.
¢ This term is defined in 3.1.5. Option 2 boats may alternatively be assessed using ISO 12217-1.
d  This term is defined in 3.1.6.
e The downflooding height test is not required on some boats - see 6.3.2.1.
f This requirement only applies to design category C.
g The application of 6.6 is only required for boats where Ary in the condition used for the offset-load test = 0,5LyBy.

12
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6.2 Habitable non-sailing multihull boats

6.2.1 Habitable non-sailing multihull boats, if considered to be susceptible to inversion when used in
their design category, in addition to Clause 6 shall also comply with:

a) therequirements for inverted buoyancy given in ISO 12217-2:2015, 7.12, and
b) the requirements for escape after inversion given in ISO 12217-2:2015, 7.13.

NOTE A habitable boat is defined in 3.1.7.

6.2)2 Boats of design category C are considered to be susceptible to inversion if:

hc/By > 0,22Vpl/3 (2)

wheére

hc  is the height of the centroid of the above water profile area above the waterline in the light
craft condition, in metres;

Vp  isthe volume of displacement in the light craft conditionsin cubic metres.

6.2)3 Boats of design category D are considered not to be‘susceptible to inversion if they comply
with 6.5 and 6.6.

6.3| Downflooding

NOTE These requirements are to ensure that>a‘level of watertight integrity appropriate to the design
catdgory is maintained.

6.3]1 Requirements for downflooding openings

6.3]1.1 All closing appliances (as‘defined in ISO 12216) such as windows, portlights, hatches| deadlights
and|/doors shall comply with 1SG:12216, according to design category and appliance location grea.

Opgnings to centreboard or’ drop keel casings fitted to habitable sailing boats shall cdmply with
watertightness degree-3.if'their height is less than that corresponding to Area I.

6.3{1.2 No hatchies or opening type windows shall be fitted in the hull with the lowest part of the
opening less than 0,2 m (design category C) or 0,1 m (design category D) above the loaded waterline,
exc¢pt for enterigency escape hatches on design category C boats, where 0,1 m is allowable.

6.3{1.3_‘Seacocks complying with ISO 9093-1 and ISO 9093-2, respectively, together with means of
preyenting flow into the boat when the seacock is open shall be fitted to through-hull pipe fittihgs located
with any part of the opening below 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 by at least 0,06 m for design category C or 0,04 m
for design category D; and also above the heeled waterline defined as follows:

1) 0°for non-sailing boats;
2) 7° for sailing multihulls; or

3) 30° or immersion of the sheerline, whichever occurs first, for monohull sailing boats.
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NOTE 1

a non-r

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

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

for seagq

Instructioy

q

J

NOTE 2

6.3.14 O

UL‘l\b llUt LUllllCLtﬁL‘l illtcl lldll_y, d pCl llldllcllt Ldl) Ul I11ICdI1S Ulcbﬁhul ills thc deLUL}\ ill t}lc L}chb‘l lJUDi
s for the correct and safe operation of seacocks shall be included in the owner’s manual.

pecial requirements for seacocks on bilge system discharges are given in ISO 15083.

openings i centreboard casings, shall be considered as possible downflooding opehirgs.

6.3.1.5 T

a) watert

b) drains

he requirements given in 6.3.2 and 6.3.3 apply to all downflooding'openings except:
ight recesses with a combined volume less than (LyByFm)/40, or quick-draining recesse

from:

— qulick-draining recesses, or

itertight recesses which, if filled, would not, lead to downflooding or capsize when
at is upright,

b freeing ports fitted with non-returnlap closures which are watertight from the exteriq
oree 3 of ISO 12216, or

have a combined cross-sectional area smaller than three times the minimum area require

mply with ISO 11812 for quick-draining cockpits;

ening appliances;

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

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

arly marked on the inboard side “KEEP SHUT WHEN UNDER WAY” in upper case letters
s thatr4,8 mm high, and

penings within the boat, such as outboard engine trunks, free-flooding fish bait tanks

ion.

or

p

the

rto

1 to

d

not

sitioned so that the lowest part of the opening is above the loaded waterline by atleast 5

%

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 6.2 and 7.1) positioned
with the bottom of the clear opening not less than 0,1 m above the loaded waterline when the

atis upright;

flooded, the boat satisfies all the requirements;

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

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

— W3
ba
and which
1) ar
dej
2)
co
c) non-of
d) openiq
1) re
2) clg
leg
3 p
bo
e)
f)
than 4,
14

8 mm high;
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g) engine exhausts or other openings that are only connected to watertight systems;
h) discharge pipes fitted with non-return valves;
i) openings in the sides of outboard engine wells which are of

1) watertightness degree 2 and having the lowest point of downflooding more than 0,1 m above
the loaded waterline, or

2) watertightness degree 3 and having the lowest point of downflooding more than 0,2 m above
the loaded waterline and also above the top of the transom in way of the engine mounting,

idad & s 11 d Y AN | £ire o I 2
lJl UVIUCU UIIAal VWWTIT UT AdIIT ITUITOS dI'C TItLCY, OCLU 1T I Ul v 4, Ul

3) watertightness degree 4 and having the lowest point of downflooding more than 0,2 m above
the loaded waterline and also above the top of the transom in way of the.'enginel mounting,
provided that well drain holes are fitted, and that the part of the interior ot non-qui¢k-draining
spaces into which water may be admitted has a length less than Ly/6 and\from whidh water up
to 0,2 m above the loaded waterline cannot drain into other parts ofthe interior or|non-quick-
draining spaces of the boat, see Figure 2.

Dimensiops in metres

‘LH/6

N
7 F
3}
Key)
1 |waterline
2 |watertightness degree 3 or 4
3 |drain
4 |watertightness degree 4
5 |non-quick-draining space

Figure 2 — Openings in outboard engine wells

6.32 Downflooding height with maximum load

6.312.1 Test

This test is to demonstrate sufficient margins of freeboard for the boat in the maximum load condition
before water is shipped aboard.

The downflooding height test is not required to be conducted on the following boats:

— those which, when tested in accordance with C.4.3, have been shown to support, in addition to the
mass required by C.2 and Table C.5, in the same location an additional equivalent dry mass (kg) of
(75CL + 10 % of the dry mass of stores and equipment included in the maximum total load), or

— those boats that do not take on water when heeled to 90° from the upright in the light craft condition.
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This test shall be performed using people as described below, using 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)
b)

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

In calm water, load the boat with all items of maximum load, with the people positioned so as to
achieve the design trim.

Measure the height from the waterline to the points at which water could first begin to enter any
downflooding opening except those excluded in 6.3.1.5. Where a downflooding opening is fully

y a hig g ght
shall be measured to the lowest point of that coaming, see Figure B.1. Where an opening in the’hull
is perpanently attached to a watertight pipe or trunk rising to a higher level within the‘boat,|the
downflooding height is taken to the critical height within that pipe or trunk.

Downflooding height to downflooding points within quick-draining or watertight recesses shal| be

measured s though the following openings are closed:

6.3.2.2 Requirements

a)

b)

16

freeing ports fitted with non-return flap closures which are watertight froimthe exterior to degree
3 of ISP 12216, or

drainsfhaving a combined cross-sectional area smaller than three times'the minimum area requjred
to comply with ISO 11812 for quick-draining cockpits.

Deterrhine the design category by comparing the mieasurements with the requirements| for
minimum downflooding height, as modified by b) to £) below, using either

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

2) Figure 3, which is based only on boat length.

For bopts assessed using options 1, 3, 5 or 6, the required downflooding height within Ly/3 of{the
bow shall be increased as shown inFigure 4.
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Ly/12 L/ 1k
Y L/ 15 Y L/ 17
Ly/11 Ly/20
0,5 (&) 0,5 A
0,4 (6)>1 0,4 ol (&) (5)
(2) \ (&) (6)
(1) — (1)
03 - (G o 0,3 b (2 1
‘ (M) i —— (1 (3) (10)
O,A- U,Z (11)
0, 0.1 L/ 2k
0 0
4,8 478
2 3 4 5 6 X 2 3 4 5 qg X
a) Design category C b) Design category D

Key

X |length of hull (m)

Y |required downflooding height (m)

1 |option numbers (see Table 2)

Figure 3 — Required downflooding height — design categories C and D
/3
X
al
Ly/3 *

Key
waterline
basic downflogding requirement
increased requirement forward
Figure 4 — Increase in required downflooding height — options 1, 3, 5 and 6 (see Tlable 3)

c) Boats assessed using options 1, 3 or 5 are permitted a 20 % reduction in required downflooding
height in the way of an outboard engine mounting position, provided that the width of this reduction
is minimized.

d) The required downflooding height at the transom shall be reduced by 0,05 m for boats of design
category C using option 1, provided that such boats have a watertight recess aft (e.g. cockpit).

e) Boats assessed using Figure 3 shall be permitted downflooding openings having a combined
clear area, expressed in square millimetres (mm2), of not more than (50Ly2) within the aft
quarter of Ly provided that the downflooding height to these openings is not less than 75 % of
that required by Figure 3.
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f) For sailing boats also equipped for use as non-sailing boats, the required downflooding height
for centreboard, drop keel or dagger-board casings on the centreline shall be half of that
determined by a) above.

6.3.3 Downflooding height — outboard boats when starting

In addition and only applicable to boats with provision for externally mounted outboard engine(s), the
following requirements shall be satisfied.

— When the boat 1s in the light craft condltlon w1th englne(s) f1tted and one person of not less
3 the
waterliine to the pomt at which the boat could first begln to enter any downfloodlng openlng shall
be grepter than 0,1 m.

— The mass of petrol engines shall be taken from columns 1 and 3 of Tables C.1 and C.2 aS’approprjiate
to the maximum power recommended for the boat by the builder. For other engines, the mass ofthe
actuallengine shall be used.

6.4 Recess size

6.4.1 Application

This requifement is applicable only to fully enclosed boats of design-category C for which the minm;um
freeboard fo the recess coaming does not exceed Ly/10. The boat shall be assessed in the offset-load
test conditfon. The requirements of either 6.4.2 or 6.4.3 shall beapplied to recesses except those:

a) fitted fo 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 % df the periphery, or

EXAMHLE Toe rails, low bulwarks.

c) formed by a bulwark with at least 5 % of its area providing overboard drainage positioned within
the lowest 25 % of its height and where the height of the bulwark is less than (the maximum breddth
of the recess)/8, or

d) where|it can be shown that.the unobstructed drainage area from the recess on each side of|the
boat centreline exceeds K%/ (the volume of the recess to the recess retention level definedl in
3.4.9),where K is:

— 0,09 where the/drdinage openings are within the lowest 25 % of the recess depth;
— 0,16 wheré€'\the drainage openings are within the lowest 50 % of the recess depth;

— 0,30 wiheére the drainage openings are the full depth of the recess.

To qualify tmmder 64t Tjamdd7:

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

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

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

Recesses completely or partially located within any third of the length must be considered to be
swamped simultaneously.
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Linked recesses shall be treated as being separate if more than 80 % of the volume of each one cannot
drain into an adjacent linked recess. Where two recesses are linked by side decks, the total open cross-
sectional area linking the forward and aft recesses must be greater than (open area at transom) x
(volume of forward recess) / (volume of all linked recesses).

6.4.2 Simplified methods

6.4.2.1 The percentage loss in initial metacentric height (GMT) due to free-surface effect when the
recess is filled to the retention level defined in 3.4.9 and the boat is in the offset-load test condition shall
be not more than

1200 Fr / Ly 3)

for poats of design category C

whgre

Fr  isthe average freeboard to the waterline of the periphery of the recess
=(Fpo+2Fs+Fp) /4

whére

Fpn  isthe average of highest and lowest freeboard to.the waterline across aft end of rgcess;

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

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

Comppliance with this requirement may be demonstrated by any one of the methods giver] in 6.4.2.2,
6.4.2.3, or 6.4.2.4 for monohulls, or 6.4.2.2,:016.4.2.3 for multihulls.

Altgrnatively, the direct calculation method of 6.4.3 may be used.

NOTE Each method given below is increasingly approximate, but in some cases 6.4.2.3 or 6.4.2.4 may be
slightly more advantageous than 6:4.2.2.

6.4)2.2 The percentage~loss in initial metacentric height (GMT) due to free-surface eff¢ct may be
caldulated from:

102'500 x SMA g s

% loss GMT <
m; , X GM

(4)

whére

SMAREcEss is the second moment of area of free-surface of recess at retention level as|defined in
3.4.9, about the longitudinal axis through the centre of area, expressed in m4.

Where multiple recesses have to be considered swamped simultaneously, SMARgcgss should include all
such recesses.

6.4.2.3 The percentage loss in initial metacentric height (GMT) due to free-surface effect may be
estimated from:
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245 x SMA
% loss GMrt = VA RECESS (5)
WP

where

SMAREcess is the second moment of area of free-surface of recess at retention level as defined in

3.4.9;
SMAwp is the second moment of area of waterplane of boat at my,x.
Both second-mements-ef-area—are-about-thelongitudinalaxis-throusgh-therespeective—centre-ofayrea,

expressed jn m4.

Where multiple recesses have to be considered swamped simultaneously, SMARrgcgss should includg all
such recesses.

6.4.2.4 The percentage loss in initial metacentric height (GMT) due to freessurface effect nay
alternatively be estimated more approximately, and therefore more conservatively, from:

5 0,7
Ixb
% loss GMT = 270 X—3 6)
LH X BH
where

| ils the maximum length of recess at the retention level'as defined in 3.4.9, expressed in

metres;
b ils the maximum breadth of recess at the retenition level as defined in 3.4.9, expressed in

etres.

Where mutiple recesses have to be considered swamped simultaneously, [ shall be the sum of|the
length of individual recesses and b shall be the:maximum value of any recesses considered swampe(d at
the same time.

NOTE This method is not applicable-to-multihull boats.

6.4.3 Direct calculation method
For non-salling boats, the direct calculation method of SO 12217-1:2015, 6.5.3 may be used.
For sailing|boats, the direct calculation method of ISO 12217-2:2015, 6.3.3 may be used.

6.5 Offset-load test

6.5.1 Geheral

6.5.1.1 This testis to demonstrate sufficient stability against offset loading by the crew, for unswamped
boats. If it is more convenient, people may be used instead of test weights provided that the mass of each
person used equals or exceeds that of the relevant test weight. Calculation of stability using a mass for
the boat established by measurement may be used instead of a practical test. Testing shall be conducted
in conditions of smooth water and light winds.
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6.5.1.2 Each boat shall be tested according to the offset-load test using either the simplifi
in 6.5.2 or the full method in 6.5.3. The full method can be applied using either the physical
calculation method. The simplified method can only be applied by calculation.

ed method
test or the

If the mass in the light craft condition is less than 800 kg, the boat shall be also be tested according to

the gunwale load test in 6.5.4.

NOTE The simplified method incorporates greater safety margins and is most suitable for

boats with

generous static stability in relation to the crew limit, e.g. those with a crew limit of less than one per metre length.

6.5.1.3 All boats shall be tested in the maximum load condition, except that boats havi

g any tank

(fud
0,3
mol
and
soft

1, fresh and black water, live wells, oils, etc.) that has a maximum transverse dimension,g

By shall be tested with all tanks as close as practicable to 50 % full, but never less'th
e than 75 % full. Where application is by calculation, relevant tanks shall be assumed to b
free-surface effect shall be represented either by a virtual increase in the VCG or'by ‘using
ware that models the movement of fluid in tanks.

NOT
tran

E If tanks are linked by cross-connections that are kept open when the beatiis in use, then th
sverse dimension of such tanks is measured between the extremes of the linked tanks.

6.5]1.4 In general, boats shall be tested when heeled to both port’and starboard. However,
cledrly evident that one direction of heel is the most critical, only heel angles in this direction nee

q

EXAMPLE
asymmetrical.

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

6.5
coc
whyd
the
the

1.5 During the tests, on boats with watertight~or quick-draining cockpits, water may
kpit through drains when the boat is heeled during the test, provided that this water drains
n the centre of gravity of all test weights on¢hoard are moved to the centreline. Where w
boat during the test, the heel angle and dewnflooding height measurements shall be rec
inflow of water has stopped.

6.5
med
the
mal
reg

isured to the point at which water could first begin to enter the interior or bilge. When
freeboard margin, downfloeding openings through the topsides should also be considg
king such measurements ‘erle outboard engine well penetration fitted with a sealing b
irded as watertight.

1.7 The “crew(area” comprises the “working deck” as defined by the manufacturer in
1 [SO 15085 plus'the areas of all seats, bunks, sunbathing pads, cabin soles and internal de|

de all areas’designated to be used by the crew when the boat is stationary, but can exc
than 0,10 m in width and areas excluded by “no access” signs.

See IS0 15085:2003, 3.6, Note 3 for treatment of sloping surfaces.

Feater than
hin 25 % or
e 50 % full
h computer

e maximum

where it is
d be tested.

rea clearly

/ enter the
overboard
ater enters
brded after

1.6 During the tests, the freeboard margin (remaining vertical height from the waterline) shall be

measuring
red. When
ot may be

hccordance
cks. It shall
ude ledges

el:

limiting the number of people on any given lev
such areas shall be listed in the owner’s manual, and

such areas shall be physically marked at all clearly defined points of access with “no
“limited access” signs as illustrated in Figures 5 and 6, or

a diagram shall be placed at each helm position identifying such areas and their access |

«ew area” or

access” or

imitations,

see Figure 7, and in addition “no access” or “limited access” signs as illustrated in Figures 5 and 6

shall be placed at those points of access not visible from all alternative helm positions.

NOTE 2  In dinghies and open boats, the crew area comprises all the interior of the boat except for

those areas

excluded by “no access” signs. In dayboats it may be restricted to the cockpit provided that doing so still permits

anchoring or mooring to be undertaken.
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NOTE 3  InFigure 6 the number and the location should be adjusted as appropriate to the required restriction,
e.g. coachroof, foredeck, flybridge.

When such safety signs are fitted, they shall comply with Clause 8.

A4 4
I I
2—1— 2—1—
Key Key
1 sign PQ04 “No thoroughfare” from ISO 7010 1 sign W001 “General warning” from
[SO 7010
2 supplementary text to read “No access” 2 supplementary text to read “Max N pers¢ns

on (location)” where N is the relevant num-
ber and (lgcation) is expressed for example
as “flybridge” or “coachroof”

Figure 5 — No access sign Figure 6 — Limited access sign

Key

text stafing/maximum total number of persons

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

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

sign W001 “General warning” from ISO 7010

Ul s W N =

Figure 7 — Example of crew area and access limitation sign for control position

6.5.2 Simplified procedure for offset-load test

6.5.2.1 This method may only be applied by calculation.
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6.5.2.2 Calculate the mass and centre of gravity of the boat for two conditions (LC1 and LC2) as follows:

— boatin maximum load condition except for the tanks, which are to be treated as described in 6.5.1.3,

and

— VCG of the crew used shall represent the maximum number permitted (at 85 kg each) on the highest
part of the crew area (as defined in 6.5.1.7), for example: flybridge or coachroof top, located with
their VCG 0,1 m above the seats, and the maximum number of the crew permitted (at 85 kg each) on
each successively lower part of the crew area (e.g. wheelhouse, main deck or cockpit), located with

their VCG 0,1 m above the seats, until the total number of persons equals the intended

crew limit.

Where there are no seats, the VCG of crew shall be located 0,1 m above the surface on which they

Thd
and|

6.5

6.5
Bci
as @

level shall be one per seating place provided (at 500 mm wide) and not more than-four
metre of other areas.

(LC1) LCG of the crew at 75 % of the maximum overall length of the crew ared\(as defined
forward of its aft limit, and CG on the centreline.

(LC2) LCG of the crew at 25 % of the maximum overall length of the crewrarea (as defined
forward of its aft limit, and CG on the centreline.

maximum overall length of the crew area is the simple longitudinal distance between t
aft extremities of the crew area. The lengths of different patts should not be added toge

2.3 Calculate the curve of righting moments according to Annex E in [SO 12217-1:2015

2.4 Calculate the curve of crew heeling moments’ equal to 961CL(Bc/2 - 0,2)cos¢ (N
5 the maximum transverse distance between the‘outboard extremities of any parts of th¢
efined in 6.5.1.7, and ¢ is the heel angle. Where the crew area includes side decks less

widle, the moment used shall be 480CL B¢ cosgp (N-m). Ledges less than 0,10 m wide may 4

froy

6.5

h the crew area.

2.5 Plot righting moments and’heeling moments on the same graph. The boat satisfies t

at the point of intersection. of these curves the minimum heeled freeboard mar
downflooding is not les§ than required in Table 4, whether obvious to the crew (e.
gunwale) or not obvious_[e.g. through openings in the topsides); and

at the point of intérSection of these curves, except for category D boats that are not full
the heel angle (d€grees), ¢o, does not exceed

3
5. BAFL)
520

see also Table 5.

stand. Where no persons limit is stated by the builder, the maximum number of persgns on each

per square

in 6.5.1.7)

|in 6.5.1.7)

he forward
ther.

m), where
b crew area
than 0,4 m
e excluded

he test if:

gin before
b. over the

=

y-enclosed,

(7)

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

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

Table 4 — Required minimum heeled freeboard margin during offset-load test

Dimensions in millimetres

Option 1 2 3 4 5 6
. Not Not
Design category C 100 100 applicable 150 applicable 100
. Not
Design category D 10 10 applicable 10 170 10
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Table 5 — Maximum permitted heel angle for offset-load test

L 2.5 3,0 3,5 40 45 5,0 5,5 6,0
(m)
‘(13,‘)’“*) 30,6 29,3 28,1 26,9 25,8 24,7 23,7 22,7

6.5.3 Full procedure for offset load-test

6.5.3.1 This method can be applied by either physical test or by calculation. Calculation shall replicate

the physica

6.5.3.2 P
test the bo

NOTE1
use of persdg

NOTE2  §
average mo

Test weigh

dq

J

NOTE 3

6.5.3.3 T

a) Witht
in 6.5.]

from t

| test method described below or be calculated according to B.5.2 in ISO 12217-1:2015¢

repare a set of test weights totalling 85 kg for each person up to the desired crew.limit. T

he use of water containers instead of metallic test weights will give a less advantageous result.
ns may give a less advantageous result but be more convenient to test.

5 kg includes a margin of 13 % to allow for the probability that a group,of persons may weig
e than 75 kg each.

s totalling 98kg per person may be used, but the resulting test is more conservative.

ee 6.5.3.3 ¢) 3).

he following procedure shall be followed.

he boat at maximum load condition except for.the crew and except that the tanks are fille
.3, place the first set of test weights to one-side of the crew area but not closer than 200

longitydinal locations to ensure that the worst case is found. Measure the heel angle and freebd

margi
at mid

If necq
advers

b)

Place t
maxin
area a
gravit)
adjace
any dit
includg

investigating positioning test weights on varieus deck levels within the crew area and at var

he outboard edge of the crew area, in the position that results in the maximum heel ar

. Where the crew area includes(Side decks less than 0,4 m wide, test weights shall be pla
width of such decks.

e of the two measurements made of each parameter are to be recorded.

he next set of test Weights to one side of the crew area, in the position that results in
um heel angle investigating positioning test weights on various deck levels within the c
hd at various)lengitudinal locations to ensure that the worst case is found. The centr
b of the setSyof test weights shall be positioned as far to one side as practicable, provided
ht sets of test weights are not placed with their centres of gravity closer than 500 mm apai
ection,or closer than 200 mm from the outboard edge of the crew area. Where the crew 4
s, side decks less than 0,4 m wide, test weights shall be placed at mid-width of such decks

it according to 6.5.3.3. A boat of design category D can alternatively be tested using 6.5.3.4.

hen

The

1 ONn

 as
mm
gle,
ous
ard
ced

ssary, repeat in the opposite direction of heel. Where both directions are tested, the most

the
rew
e of
rhat
'tin
rea

d)

Measure the heel angle and least freeboard margin. If necessary, repeat in the opposite direction

of heel. Where both directions are tested, the most adverse of the two measurements made are

tober

ecorded.

Repeat c) and d) for further increments of not more than one set of test weights at a time, while

observing the manufacturer’s definition of crew area according to 6.5.1.7. Stop the test when the
first of the following events happens.

1y

The minimum freeboard margin before downflooding is reached according to Table 4,

whether obvious to the crew (e.g. over the gunwale) or not obvious to the crew (e.g. through
downflooding openings in the topsides). This event can be ignored for boats employing this
test and which comply with the total buoyant volume requirements of ISO 6185.

2)

24

Except for category D boats that are not fully-enclosed, the heel angle (degrees) is about to exceed
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3
(24— 1)
11,5+ +—=/ 8)
520
see also Table 5.

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

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

enly INcreases a large amount for a small Increase 1n neeling mgment. This
is when the boat is close to a complete loss of residual stability and consequent capsjize.

CAUTION — Great caution must be exercised when doing this test because -seme boats may

weights should be used. In smaller boats it is helpful to attach a capsizé preventer|rope (e.g.
from the depressed gunwale to a strong point ashore) provided that this is kept slagk enough
not|to interfere with the test. For larger boats, to give warning of loss of stability, a continuously
plotted graph of heel angle against heeling moment (product of\the mass of test weights times
the|distance off the centreline measured parallel to the deck) stiould be used.

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

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

g) |If the test is limited by downflooding that\is obvious to the crew (e.g. over the gunwald), the crew
limit corresponds to the maximum mass of test weights divided by 85 kg and rounded [downward
to the nearest whole or half number:

h) |If the testis limited by maximumheel angle, loss of stability or downflooding that is notfobvious to
the crew (e.g. through openings in the topsides), the crew limit corresponds to the maximum mass
of test weights divided by-98'kg and rounded downward to the nearest whole or half number.

NOTE 1 98 kg per person is used here to ensure that a safety margin is achieved against pudden loss
of stability.

NOTE2 A hatfnumber denotes a child weighing less than 37,5 kg.

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

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

When recording the heel angle of the boat, people engaged in measuring the heel angle shall return to
the same position on board each time that measurements are recorded. Heeled freeboard margin shall
be measured by a person not on board the boat being tested.

6.5.3.4 Where a boat is unable to comply with the above test procedures, or where a safety sign is
acceptable, it may alternatively be tested using the same procedure but with sets of test weights totalling
85 x Ly/6 kg for each person up to the crew limit, provided that it is assigned design category D and a
safety sign as shown in Figure 8 is displayed in a prominent position. When this sign is fitted, it shall
comply with Clause 8.
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1"

2/

Key
1 sign WiOl “General warning” from ISO 7010

2 supplementary text to read “Risk of capsize or swamping”

Figure 8 — Risk of capsize or swamping sign

6.5.4 Prpcedure for gunwale load test
6.5.4.1 This testis only required if the mass in the light craft condition isless than 800 kg.

6.5.4.2 Apply a vertically downwards load of 85 kg to the boat in thelight craft condition at maxiZLum
beam, at the fore-and-aft location which is both a practical access:point and which causes the greatest
heel angle.[If this load is applied by suspending a test weight in the water, the dry mass of the test wejght
must be 85d, where d is a material coefficient as given in Table%.

NOTE 85 kg includes a margin of 13 % to allow for the“probability that a person may weigh on avefage
more than 75 kg.

Table 6 — Material coefficient

Material
Property
Lead 65/35 brass Steel Castiron Aluminium
Value of d 1,099 1,138 1,151 1,163 1,612

6.5.4.3 Ifthe boat swamps-0ricapsizes under this load, it shall be restricted to design category D, and a
warning lapel as shown in.Figure 9 shall be displayed where it is clearly visible when entering the boat.
When this pign is fitted,it shall comply with Clause 8.

1"

2/

Key
1 sign W001 “General warning” from ISO 7010
2 supplementary text to read “Do not sit on gunwale”

Figure 9 — “Do not sit on gunwale” sign
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6.6 Heel due to wind action

6.6.1 General

Boats shall be assessed in the loading condition used for the offset-load test (see 6.5.1), assuming a
mass of 85 kg for each person on board.

Boats of design categories C and D, where Ay < 0,5LyBy in the offset-load test condition, do not have to
be assessed. Other boats shall be assessed as follows.

6.6

The heeling moment due to wind, My, expressed in newton metres, is assumed to be\con
angles of heel and shall be calculated using either Formula 9 or Formula 10 below:

or

whére

Wh

6.6
The
a)
b)

The

o Val 1 1 L]
r4 LAdItUIdloIl

[Mw1 = 0,53 ALy h viy2

M2 = 0,30 Ary (ALv/Lwi + Tm) vw2

expressed in metres;
™ is the draught at the mid-point of the waterline length, expressed in metres;
vw =17 m/s for design category C, andI3 m/s for design category D;

Ary  isthe windage area as defined in 3.4.12, expressed in square metres;

Lwi  is the length on the watetline in the offset-load test condition, expressed in metr¢

bn assessing this criterion, xighting moments shall take account of free-surface effects.

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

by applying a static heeling moment equal to the wind heeling moment and measuring th
heel.angle using the offset-load test data.

angle ¢w shall be less than 70 % of the maximum allowable heel angle in the offse

der

stant at all

9

(10)

h is the vertical distance between the geometric¢entres of ALy and underwater profile area,

ES.

e resulting

t-load test,

ved Irom 6.5.4.5, and Iess than /U 7o of the downftlooding angle, ¢p, determined using e

methods of Annex B.

6.7

Level flotation test

This test is to demonstrate adequate swamped buoyancy and stability.

The test shall be performed using the complete method given in Annex C.

Where flotation elements are used, they shall comply with Annex D.
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The downf
a)

looding height test is not required to be conducted on the following boats:

those which, when tested in accordance with C.4.3, have been shown to support, in addition to the

mass required by C.2 and Table C.5, in the same location an additional equivalent dry mass (kg) of

(75CL

+ 10 % of the dry mass of stores and equipment included in the maximum total load); or

b) thoseboats that do not take on water when heeled to 90° from the upright in the light craft condition.

6.8 Basic flotation test

This test i
load test o
calculation

Where flot|
In addition
maintain c

6.9 Caps

6.9.1 Th
of the crew
to the boaf
sufficient f

6.9.2 Flo

6.9.3 Th
loose equiy
accordancg

6.9.4 Th
equilibriun

s to demonstrate that the boat has sufficient flotation to satisfy the swamped buoya

ncy

F C.4.3. It shall either be proven using the physical test method given in C.2 and C.4.3 1
method of Annex E for the same condition and loading.

ption elements are used, they shall comply with Annex D.

, the boat shall be fitted with some means, such as handholds, for personsiin the wate
bntact with the swamped boat.

jize-recovery test

s test is to demonstrate that a capsized boat can be returnéd to the upright by the act
using their body action and/or righting devices purposely designed and permanently fi
that it will subsequently float, and to verify that the recommended minimum crew maj

br the recovery method used.

tation material and elements used in boats emplaying this test shall comply with Annex D

b test shall be conducted in calm conditiens, with the boat in the light craft condition v
ment in the normal operating locationsdnd air tanks, containers or bags having been teste
with Annex D.

e boat shall be capsized to approximately 180° or the maximum practicably attain
1 heel angle, with the crew in'the water alongside. Sufficient depth of water shall be avail

the

r to

ons
[ted
s is

vith

d in

hble
hble

to allow unfimpeded movement of thé boat. The boat shall not sink after floating in this manner for 5 fnin.

6.9.5 Th
recommen

6.9.6 Th
No more t
commence

6.9.7 Th

Hed by the buildér

e boat shall-be righted by the crew without exploiting the sea bed or any external
nan three attempts are permissible, each of which shall be limited to 5 min duration f
ment:Only one successful attempt is required.

b number and combined mass of the crew shall be the minimum suitable for the boat as

aid.
Fom

the likelihood of capsize when in normal use;

— the righting technique which is most successful;

— themi
NOTE
“This b

in light

28

nimum necessary crew mass, expressed in kilograms.

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

oat should be used with great care if capsize is to be avoided.”; or

conditions.”

“Even if used with great care and skill, the design of this boat is such that capsize is always a possibility, even
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6.9.8 After the boat has been righted and one person with a mass of not less than 75 kg has reboarded,
the boat shall float such that the residual freeboard would enable the boat to be pumped or bailed out.
The longitudinal position of that person may be optimized to ensure sufficient residual freeboard for
pumping or bailing.

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

6.9.10 Boats passing the above test shall be given design category D, and shall be permanently marked
in alllprominent position with the safety sign shown in Figure 8 and appropriate text added in.the owner’s
marual - see Annex F. The sign shall comply with Clause 8.

6.10 Detection and removal of water

6.1D.1 The internal arrangement of a boat shall facilitate the drainage of water either:
— |to bilge suction point(s),
— |to alocation from which it may be bailed rapidly, or

— |directly overboard.

6.10.2 Boats shall be provided with means of removing*water from the bilges in accorglance with
[SO|15083. The bilge pumping capacity (I/min) shouldseflect the degree of decking and consgquent risk
of water entering the boat.

6.10.3 Design category C boats using option™4 or 6 shall be provided with means of detecting the
presence of water in the bilge from the helmposition, which shall comprise:

— |direct visual inspection, or

— |transparent inspection panels ininterior mouldings, or
— |bilge alarms, or

— |indication of the opeTation of automatic bilge pumps, or
— |other equivalentmeans.

NOTE Essential-Requirement 3.5 of EU Directive 94/25/EC requires that all craft shall be designed so as to
minfmize therisk of sinking, and that particular attention should be paid where appropriate to:

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

— | ventilation fittings,

— removal of water by pumps or other means.

7 Tests to be applied to sailing boats

7.1 General

Sailing boats other than habitable multihulls may be assessed by any one of five options according to
amount of flotation and decking. These options and the tests to be applied are given in Table 7.

NOTE1 For any given test, the requirements may vary according to the chosen option, e.g. for
downflooding height.
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Fully enclosed boats may alternatively be assessed using ISO 12217-2, in which case higher design
categories may be assigned.

Habitable multihull sailing boats shall be assessed using SO 12217-2.

If a sailing boat is also equipped for use as a non-sailing boat, e.g. for rowing or for engine propulsion,
it shall also generally be assessed as a non-sailing boat, but boats may be given different crew limits
and/or design categories according to whether they are being used as sailing or non-sailing boats.

NOTE 2  Attention is drawn to option 3 in Table 3, which may be appropriate in some cases.
Sailing boats—also—used—=as—anon-satlinsboatandassessedusingAerF~6butwhichareunable to
comply with Clause 6, are considered to be acceptable provided that they display the safety sigrnvg{ven
in Figure 8 When this sign is fitted, it shall comply with Clause 8.
Table 7 — Tests to be applied to sailing boats
Option 72 8a 9a 10b 11b
Design catggories possible CandD CandD CandD Cand D CandD
Applicable fo hull types All Monohull only | Monohull only | Monehull only | Multihull oply
. . Any bﬂoat Any b“oat Any b“oat Fully enclosed | Fully encloded
Decking or[covering except “fully except “fully except “fully
» » ” boat boat
enclosed”c enclosed”c enclosed’c
Downfloodjng-height test — — — 7.2 7.2
Recess size — — ~ 7.3d 7.3d
. . Level (Cat.C) | Lievel (Cat.C)e .
Flotation r¢quirement (see 7.5) Basic (Cat. D) |<Basic (Cat. D)e 7.8
Flotation tqgst (see 7.5) 74 7.4¢ — —
Flotation elements Annex D Annex\D Annex D — —
Capsize-redovery test 7.5 > — — —
Knockdown-recovery test — 76 — 7.6 —
Wind stiffnfess test — — 7.7t — 7.7f8
Detection and removal of 6.16 6.10 6.10 6.10 6.10
water ~. — — — I
Apply requjrements of ) . . .
Part 2 Category C dnly
a  Boats uging options 7,8ahd 9 that are not fully enclosed are considered to be susceptible to swamping when used in
their design [category, excepting those boats using option 9 and covered by the exemptions given in footnote e.
b Alternafively, boatsunay be assessed using ISO 12217-2.
¢ Thatis, piny boatthat is not “fully enclosed”, thus including boats without any decking.
d  Only applicable to design category C.

f  Only applicable to boats with mgc > 300 kg.
g  Only applicable to design category D.

e  Flotation testing is not required for boats satisfying the exemptions given in 7.4.1 or 7.4.2.

7.2 Downflooding

The downflooding requirements of 6.3 shall be satisfied. Tests may be conducted either by practical
testing or by calculation. The tests shall be conducted in accordance with 6.3.

30
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Recess size

Fully enclosed boats of design category C shall comply with the recess size limitations given in 6.4.

NOTE This clause does not apply to fully enclosed boats of design category D.

7.4

7.4.

Th

Flotation tests

1 Level flotation test

1

£l 1Elotots 4+ facta r'S r'S A i d 1 |
lJLll PUDC ULl LIIU ICVUET TIULAUIUIT LUO U 10 TU ULIIIUIIS I dluT auC\.iuaLc o VvV aluycu UUU)’ Clll\.y dallu S

Boats having Ly > 4,8 m and myc > 150 Ly are exempt from this test provided that they a1

pro
wit
dow
Thd

Wh

7.4
The

fected (as defined in 3.1.6) with the undecked area comprising watertight recess(es)
h ISO 11812, and provided that they comply with the wind stiffness test of 27 and
'nflooding-height requirement of option 4 in Table 3.

test shall be performed using the complete method described in Annex.C\

ere flotation material or elements are used, they shall comply with’Annex D.

2 Basic flotation test

purpose of the basic flotation test is to demonstrate thatthe boat has sufficient swampeq

Bodts having Ly > 4,8 m and my,c > 150Ly are exempt frétw'this test, provided they:

The
metf

Wh

7.5

7.5

are partially protected (as defined in 3.1.6),

comply with the wind stiffness test of 7.7, afid

satisfy the downflooding-height requirement of option 4 in Table 3.

test shall be performed using the'physical test method given in C.2 and C.4.3 or the
hod of Annex E for the same loading condition.

ere flotation material or elements are used, they shall comply with Annex D.

Capsize-recovery test

addjitional prepdrations:

a)
b)

fore-and-aft sails shall be hoisted and set;

centreboard(s) or keel(s) shall be lowered.

ability.

e partially
complying
satisfy the

buoyancy.

calculation

1 The capsize-recovery test shall be conducted in accordance with 6.9.1 to 6.9.9, with thle following

NO

E In applying 6.9.7 to a sailing boat, the [ikelihood of capsize may also be expressed in terms similar to
the following:

“This boat is very tolerant and if handled sensibly is most unlikely to capsize except in severe conditions.”; or

“If sailed with care, this boat is unlikely to capsize in normal use provided that the sail area is adjusted to suit

the prevailing conditions and the main sheet is not belayed.”

“Even if sailed with great care and skill, the design of this boat is such that capsize is always a possibility, even

in light conditions.”

7.5.2 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
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Figure 10, and appropriate text added in the owner’s manual - see Annex F. Safety signs shall comply
with Clause 8.

Key

1 signW
ISO 70

2 supple
size!”

7.6 Kno

7.6.1 Th
down. Com

7.6.2 Th
addition of
The sails s
the lowere
they shall t

Key

001 “General warning” from 1
10

mentary text to read “Risk of cap- 2
) Where there is no cabin

al

ckdown recovery test

s test is to demonstrate that a boat can.return

hall be lowered and stowed,"and centreboard(s)

e positioned as shown,in Figure 11 prior to rele

Figure 10 — Safety signs for capsize recoverable boats

pliance may be demonstrated either by‘a-physical test, or by calculation according to 7.6.3.

sign W001 “General warnjng” from
ISO 7010

supplementary text to/read “Risk of capsjize!
Persons in cabin may be trapped!”

b) Wheredoat s fitted with a cabin

to the upright unaided after being knodked

s test shall be conducted in calmywater, with the boat in the light craft condition with|the
persons, loose water or another-test weight to a total mass not less than that of the crew limit.

or keel(s) raised unless they can be fixed in

1 position and an appropriate instruction is given in the owner’s manual. If persons are ufed,

ase of the mast. If water or another weight is

used, it shdll be placed inside the hull. Water may not be used if it would not be retained when the bogt is

heeled as r

pquired by 7.6.3 ©r,7.6.4 below.

e

Key

1  waterline

32

Figure 11 — Positioning of the crew (design category C test illustrated)
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7.6.3 For design category C, the boat shall be quickly rotated until the masthead touches the water
surface and 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 that
the residual freeboard would 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.

7.6.4 For 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 boat rapidly returns
to a nearly upright position, and provided the boat does not sink and that the residual freeboard would
enable the boat to be pumped or bailed out. The longitudinal position of the crew may be optimized to
ensfire sulficient residual freeboard for pumping or bailing.

7.6

inst
and|

7.6
con

7.7

7.7

Thi
des

5 Calculation to show that the righting moment is positive at the initial angle of heel n
ead of a practical test, provided it is assumed that the main access hatchway tof ¢abins is
that water enters any spaces subject to downflooding.

6 If the downflooding characteristics are not the same port and Starboard, the te
ducted in the most critical direction. When this is unclear, it shall be donducted in both din

Wind stiffness test

1 General

5 test is to demonstrate that, when a sailing boat is héeled to a steady wind speed approp
gn category, the boat does not start flooding. It shall not be applied to boats with mg¢ < 3

Compliance may be demonstrated either by practical test (see 7.7.2), or by calculation (see Z|

7.7

7.7
the
sha

2 Practical test

2.1 With the boat in the light craft condition, place a person or a weight with a mass
centreline on the cockpit sole to répresent one crew member situated within reach of the
1 be stowed ready for hoisting, and centreboard(s) or keel(s) raised unless they can be

ay be used
fully open,

5t shall be
ections.

Fiate to the

00 kg.
7.3).

pf 75 kg on
helm. Sails
ixed in the

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

7.7{2.2 Apply a heeling-couple to the boat, for example using either of the arrangementf shown in

Figlire 12 and taking’eare to keep the two lines parallel, until the first of the following occurs:
— |the boat begins to fill with water; or
the load.7and the corresponding heel angle meet those for the desired wind speed; or

théboat reaches 45° heel; or

for catamarans the underside of one hull begins to emerge, or

for trimarans the deck of one sidehull begins to become submerged or the centre hull begins to
emerge, whichever occurs sooner.

NOTE 1  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 yaw.

NOTE 2  Figure 12 shows two alternative ways of arranging the lines. Tension T1 should be used in conjunction
with lever h1 and T3 should be used in conjunction with lever h.

7.7.2.3 Determine the lever height h, in metres, the tension 7, in kilograms, and the heel angle ¢, in
degrees.
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7.7.2.4 Calculate the steady wind speed, in metres per second, needed to produce this heel angle as
follows:

13hT + 390By
Calculated wind speed (m/s) = 11

A (h'CE + hLP)(cos ¢T)L3

where

A's is the actual profile area of the largest sail plan suitable for windward sailing in a true wind
speed of 10 kn to 12 kn (5,1 m/s to 6,2 m/s), including overlaps, and supplied or recom-
mended by the manufacturer as standard, expressed in square metres;

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

hLp is the height of the waterline above the geometrical centre of the lateral profile area of
the immersed hull and keel(s)/centreboard(s) and rudder(s), when upright,’expressed in|
metres.

NOTE I ce and hpp are illustrated in Figure 13.

Key Key

1 waterljne 1 waterline

2 any convenient location

Figure 12 — Wind stiffness test Figure 13 — Dimensions h'cg and hyp
7.7.3 Compliance by calculation

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

7.7.3.2 To allow for one crew seated to windward, increase this curve by 294Bycos¢, (N-m).
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7.7.3.3 Calculate the wind heeling moment curve for the minimum wind speed for the intended design
category (see 7.7.4.1 below), from:

0,75 vw2A's(h'cg + hrp)(cos¢)1.3 (N-m)

where

vw isthe wind speed, expressed in metres per second.

(12)

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

45°
7.7
7.7

7.7
des

7.7
catq
less

7.7
nec
give
spe

matufacturer as standard, is required to be reefed in accordance with 7.7.2.4, or 7.7.4.2 abovg.

NO']
the

IMP
prey

1f this 1s less. To achieve compliance, a reefed sail plan may be assumed, see 7.7/.4.2.
3.5 All the requirements of 7.7.4 shall be satisfied.
4 Requirements

4.1 The boat shall be given design category D if the calculated wind speed is 6 m/s or
gn category Cif itis 11 m/s or more.

4.2 If the boat is unable to satisfy the requirements of 7.7.4.1'with full sail, it may be g
gory C or D if these requirements are satisfied when reefed provided that the reefed sail
than two-thirds of A’ as defined in 7.7.2.4.

bssary, and the possible consequences of failing\to reef at the appropriate time. The v
n shall correspond to that at which the largest sail plan suitable for windward sailing
bd of 10 kn to 12 kn (5,1 m/s to 6,2 m/s), including overlaps, and supplied or recommer

E The consequences of failing tocreef at the appropriate time may be expressed in term
following:
ORTANT — “If not sailed with care; this boat may swamp or capsize unless the sail area is adjuste

railing wind conditions and the'main sheet is not belayed.”

more, and

ven design
area is not

4.3 The owner’s manual shall clearly state the @apparent wind speed at which reefirlg becomes

vind speed
in a wind
ded by the

s similar to

d to suit the
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7.7.4.4 All boats assessed using this test shall prominently display at the main control position one of
the safety signs given in Figure 14. Safety signs shall comply with Clause 8.

1| 1|
2—1— 2—1—
Key Key
1 sign W001 “General warning” from 1 sign W001 “General warnjng® from
ISO 70[L0 [SO 7010
2 supplementary text to read “Reef sails at N 2 supplementary textto/read “Reef sails
knots {or m/s) apparent wind speed”, where before water enters; or boat will flood and
N is the relevant wind speed may not recovers’
a) Fully enclosed boats b) Other boats

Figure 14 — Reefing safety'signs

7.7.4.5 InFigure 14 a) the wind speed given shall be ohtained using 7.7.4.3.

7.8 Inverted buoyancy

7.8.1 Beg¢ause some sailing boats may belcapsized if incorrectly handled, it shall be shown that, when
the boat is jnverted and/or fully flooded, either

a) the volume of buoyancy, expressed in cubic metres, in the hull, fittings and equipment is grepter
than the number represented by (mp,pc/850), using the method of Annex E, thus ensuring that it
is suff]cient to support the.mass of the loaded boat by a margin. Habitable parts of the boat may
not befincluded. Dedicated air tanks and watertight compartments not containing habitable parts
of the |pboat may be ificluded. Apart from these, allowance for trapped bubbles of air shall nof be
includg¢d; alternatively,

b) the bopt whenloaded to mypc does not sink, as demonstrated by a physical test.

7.8.2 WHhefte, non- habltable compartments acce551ble via Watertlght hatches or doors are used to
demonstrate i ' : [
degree 1 (see ISO 11812) w1th hatches and doors satlsfymg the watertlghtness requlrements for
degree 2 of ISO 12216.

7.8.3 Closures to access openings into watertight compartments shall be clearly marked on both sides
in upper case letters not less than 4,8 mm high:

“KEEP SHUT WHEN UNDER WAY”

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

7.8.4 Where flotation elements are used, the requirements of Annex D shall be satisfied.
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Safety signs

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

Table 8 — Size of safety signs and supplementary text

Expectedviewingdistance,D——
pect

Parameter (m)

D<06 |06<D<12]|12<D<18 | 18<Ds24|| D>2,4

Miyjimum height of warning sign (mm) 20,0 20,0 30,0 40,0 50,0
Mirjimum height of capital letters (mm) 2,4 4,8 7,2 9,6 12,0
Mirlimum height of lower case letters (mm)a 1,7 3,4 51 6,9 8,6
a  |For example, height of letter “e”
9 |Application
9.1 Deciding the design category
The design category finally given in respect of stabilityzand buoyancy is that for which the boat complies
with all the appropriate tests, as required by Clausé\5.
9.2| Meaning of the design categories
9.2]1 A boat given design category C is considered to be designed to operate in typical steadly winds of
Beajufort 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, in estuaries, aipd in coastal
watprs in moderate weather conditions. Depending on atmospheric conditions, winds can gust to abgut 18 m/s.
9.2]2 Aboat given design category D is considered to be designed to operate in typical steagly winds of

Bealufort force 4 or less:and the associated significant waves heights of up to 0,3 m and occasional waves

of 0

NO'
fine)

9.2

5 m height.

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

3., The significant wave height is the mean height of the highest one-third of the w4

Al waters in

ves, which

fad

waves will

ap

BPCII TN DN PERP- e Bardeitatbha oo b ot 1o gl ii-arn-cad-als erzage C oo
TOATHTAatCTy COTTCSPOTIOStO—tIrCvv av C I CTgTTIe CStriratCt oy —dait CAPCTICTICC OO SCT v eT—OOTITC

be double this height.

NOTE

The definitions of these design categories align with those used in the Recreational Craft

the European Union, EU Directive 2013/53/EU.
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Annex A
(normative)

Full method for required downflooding height

The required downflooding height may be calculat

using Figur
formula bellow.

ed according to the method set out below instead of
2 allca ; able-A-1applyte-therequired-heishtcalewlated-by the

Table A.1 — Limits on required downflooding height

Dimensions in mefres

Design category
Parameter

C D D
Options 1-4,6,10,11 1-4,6,10,11 5
hp(ry shall not be 03 02 04
less than ’ ’ !
hp(r) shall not be 075 04 .
more than ! !

The downflooding height required (hp(ry) is calculated separately for each downflooding opening as
follows:

hp(r) =[H1 x F1 x F2 x F3 x F4 x F5 A.1)
where
Hi1 $Ly/15

F1 is the ogening position factor (varies-between 0,5 and 1,0):

1 1,0 where the downflooding opening is in the periphery of the boat, e.g. for undecked, open
boats, or openings,intopsides:

F1=(1-xqg/Ln) or (1 - yp/Bu), whichever is greater, see Figure A.1.
where

Ip . ‘is-the longitudinal distance of a downflooding opening from the nearest extremity pf
Ly;

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

F> is the opening size factor (varies between 0,6 and 1,0):
=1,0,ifa = (30Ly)2 (A.2)
where

a is the total combined area of openings up to the top of any downflooding opening,
expressed in square millimetres;
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X!
Fp=14+-2L Ja —0,4] ifa < (30Ly)%; (A.3)
Ly | 75Ly
where

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

F3 is the recess size factor, greater than 0,7 but never to be taken as greater than 1,2:

= I,U where the opening Is not a recess, otherwise:
= 0,7 if the recess is quick-draining;
= 0,7 + k0.5 if the recess is not quick-draining;
whére
k = Vr/(LuBuFwm)
where
VR  isthe volume of a non-quick-draining recess, expressed in cubic metres.

F4 i the displacement factor (typically this is between abeut 0,7 and 1,1):

1/3
10V,
- ’ (A4)
Ly, B

wheére
Vp  isthe volume of displacement in the maximum load condition, Vp = mypc/1 025;
B is By for monohull, and By, for catamarans and trimarans.
Fs ip the flotation factor;

= 0,8 for hoats using options 1 and 3, see Table 3;

= 0,9 foer-boats using option 6;

=\150 for boats using options 2, 5, 10 and 11;

= 1,25 for boats using option 4.
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Key
1
2

40

centrel
downfl

XD2

VD2

ne

boding opening

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

Methods for calculating downflooding angle

Choice-ofmethod

EitH

B.2

The
hul
ang
are

B.3

Thd
but

wh

See

er of the methods B.2 or B.3 may be used.

Theoretical calculation

downflooding angle is most accurately determined by computer calculdtion, using the s
from the lines plan. Most software packages for calculating stability-have provision for
le of heel at which points with specified coordinates become submerged. Thus, if rightin
determined using computer software, downflooding angles cantbe-obtained at the same

Approximate method for downflooding angles' up to 60°

following approximate method may be used for estimmating the downflooding angle of
is only suitable for angles less than about 60°:

¢p = tan~1(zp/y'p)
¢p is the angle whose tangent is (zp / ¥'D)

bre

zp  is the height, expressedin metres, to downflooding point above the waterline;

hape of the
finding the
g moments
time.

monohulls,

(B.1)

(B.2)

y'p isthetransverse'distance, expressed in metres, of the downflooding point from th¢ centreline

of the boat.

Table B.1 and Figure B.1.

Table B.1 — Approximate method for downflooding angle

, ép
Zp/y'D
degrees
0,10 57
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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Key

B W N R

42

Table B.1 (continued)

, ép
Zp/y'D
degrees
0,60 31,0
0,65 33,0
0,70 35,0
0,75 36,9
0,80 387
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

Zp

waterline

downflooding opening protected by coaming
example of internal downflooding opening
example of engine air inlet

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

Method for flotation tests

General
=enera:

The

C.2

Dur

d)

f)

g)

h)

methods described in C.2, C.3 and C.4 shall be used, either by actual test or equivalent c

Test condition
ing the tests, the boat shall be in calm water in the light craft condition and then equipped

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

hlculation.

as follows:

) total load

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

location.

For outboard engines, the builder’s maximum recominended power shall be used. Tab|
C.2, columns 2 and 4 give the appropriate replacement mass to be used with respec
power for petrol engines. A heavier mass may be used if it is recorded in the owner’s
mass of 86 % of the engine dry mass shall be,used for diesel, jet-propulsor or electric
if these are supplied as the standard outfit. Boats equipped for use both with and
outboard engine shall be tested in both conditions.

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

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

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

All cockpit andsimilar drains normally open during operation of the boat shall be leff
plugs of drdinsfor emptying the boat of residual water when ashore shall be in place.

les C.1 and
L to engine
manual. A
outboards,
vithout an

/5 % of the

vity as the

e full with

open. The

Care shall be taken throughout the testing to eliminate entrapped air other than in ajir tanks or

air containers.

Void compartments integral with the boat structure and not complying with the requip

ements for

j)

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

Boats intended to be fitted with engines of more than 3 kW and which are fitted with integral air
tanks which have laminated, glued, welded or bolted seams in their construction, and which air
tanks do not comply with the enhanced pressure test of Annex D, shall have a number of air tanks

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

© ISO 2015 - All rights reserved
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Table C.1 — Mass of single-engine installations

Engine + controls Battery
Engine power kg kg
kW Column1 | Column2 | Column3 | Column4
Dry Swamp Dry Swamp
0to1,5 13,7 11,7 — —
1,6t029 18,2 15,5 — —
30ta52 409 348 — —
53to11,2 60,0 51,0 91 5,0
11,30 to 18,7 104,5 88,9 20,5 11,4
18,8 to 33,6 124,1 106,2 20,5 11,4
33,7 to 44,8 161,7 138,2 20,5 11,4
449 to 56,0 188,5 161,0 20,5 11,4
56,1to 74,6 207,6 1772 20,5 11,4
74,7 to 108,2 258,6 220,5 20,5 11,4
108,3 to 164,1 260,7 222,3 2075 11,4
164,2 and over 312,5 266,3 20,5 11,4
NOTE Power in kilowatts = (Imperial horsepower) x 0,745 7
Imperial horsepower = (Power in kilowatts) x 1,341
Power in kilowatts = (Metric horsepower) x 0,735 5
Metric horsepower = (Power in kilowatts) x 1,360

Table C.2 — Mass of twin-engine installations

Engine + controls Battery
Total engine power kg kg
kw Column1 | Column2 | Column3 | Column4

Dry Swamp Dry Swamp
37,6 to 672 2479 212,2 409 22,7
67,3t089,6 323,3 276,2 40,9 22,7
89,710112,0 376,8 321,8 409 22,7
1121 to 149,2 415,0 354,2 409 22,7
149,3 to 216,4 5171 4409 409 22,7
216,5 to 328,2 521,2 444,5 409 22,7
3283 amdover 6249 532,5 7109 22,7

44

Table C.3 — Number of air tanks to be opened

Total number of air tanks

Number to be opened

<4 Single largest
>4but<8 Two largest
>8 Three largest
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C.3.1 A metallic test weight with a dry mass of 6dCL kg but not less than 15d kg shall be suspended
over the side of the boat at each of four positions in turn. These positions shall be at Ly/3 from the ends
of the boat (as shown in Figure C.1) or at the ends of the cockpit, if this is nearer amidships. There shall
be no other test weights in the boat during this test, apart from those required by C.2.

C.3.2 dis a coefficient to account for the buoyancy of the test weight, as given in Table C.4. Where test
weights are not all of the same material, the calculation should be similar to:

Mip

Mg

My,

whére

Key

1 |centreline
2 |deck

3 |opeén boat
4. r‘nr'lzpif

+ + =
1,099 1,163 1,612

6CL

myp isthe mass of lead weights, expressed in kilograms;

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

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

Figure C.1 — Positioning test weights

Table C.4 — Material coefficient

Material
Property
Lead 65/35 brass Steel Castiron |Aluminium
Value of d 1,099 1,138 1,151 1,163 1,612

© ISO 2015 - All rights reserved
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C.3.3 As an alternative to suspending a test weight over the side, an equivalent heeling moment
(calculated when the boat is upright) may be applied using weights or persons positioned inside the boat
at seat level. Persons may only be used if they are not immersed when the boat is heeled.

C.3.4 With the test weight in each position in turn, swamp the boat by applying a downwards force at
a position on the gunwale at approximately mid-Ly until the deepest point of the gunwale or coaming is
0,2 m below the water surface. Hold the boat in this position until the water level has equalized, or for
5 min, whichever is less, and then release the boat.

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

C.3.5 Fotf each position of the test weights, after a further 5 min have elapsed, the boat shall not’heel
more than @#5°.

C.4 Swamped buoyancy tests

C.4.1 Geperal

Boats of Ly < 4,8 m shall satisfy both the tests described in C.4.2 and C.4.3x\Boats of Ly = 4,8 m shall
satisfy theltest described in C.4.3.

C.4.2 One-person test

Cc4.21 ad metallic test weights with a dry mass of 75d on theinner bottom of the boat. Alternatiyely,
provided they are not immersed above the knee, a person may-be used instead of test weights, provdiliied
that they Have a total dry mass of not less than 82,5 kg. This mass may be located at any longitudiinal
position ndeded to satisfy C.4.2.3.

C.4.2.2 Swamp the boat by applying a downwards force at a position on the gunwale at approximdtely
mid-Ly untjl the deepest point of the gunwale oncoaming is 0,2 m below the water surface. Hold the boat in
this position until the water level has equalizéd; or for 5 min, whichever is less, and then release the bopt.

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

C.4.2.3 After a further 5 min haye-elapsed, it shall be demonstrated that the swamped boat floats quch
that the regidual freeboard and the corresponding position of the one person allow the latter to pump or
bail the boat dry.

C.4.3 Lojad test

C.4.3.1 Load metallic test weights on the inner bottom of the boat, evenly about the centre of|the
area availaple“to‘the crew, according to the crew limit (CL) as given in Table C.5. This area shall haye a
minimum headroom clearance of 0,6 m above the swamped waterline. Alternatively, provided they|are
not immersed above the knee, people may be used instead of test weights, provided that they have a total
dry mass of not less than the required mass of test weights if d is taken as 1,1.

Table C.5 — Mass of load test weights

Mass in kilograms

Property Design category C Design category D
Dry mass more than d(60 + 15CL) d(50 + 10CL)

C.4.3.2 Swamp the boat by applying a downwards force at a position on the gunwale at approximately
mid-Ly until the deepest point of the gunwale or coaming is 0,2 m below the water surface. Hold the boat in
this position until the water level has equalized, or for 5 min, whichever is less, and then release the boat.
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NOTE It is often helpful to partially fill the boat with water before swamping in this manner.

C.4.3.3 Boats required to satisfy the level flotation standard shall, after a further 5 min have elapsed,

float approximately level with more than two-thirds of the length of the top of the gunwale or coamings
(including those across bow or stern) above water.

C.4.3.4 Boats required to satisfy the basic flotation standard shall, after a further 5 min have elapsed,
continue to float, but may float at any attitude.

NOTE The values of the formulae given in C.3.1 and C.4.3.1 are given in Table C.6.

Table C.6 — Mass of test weights

Mass |n kilograms

Crew limit (CL)
Formula
1 2 3 4 5 6 7 8 9 10
6d(L, min. 15d = 15d 15d 18d 24d 30d 36d 42d 48d 54q 60d
d(6p + 15CL) = 75d 90d 105d 120d 135d 150d 165d 180d 1954 210d
d(5p + 10CL) = 60d 70d 80d 90d 100d 110d 120d 130d 1404 150d
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Annex D
(normative)

Flotation material and elements

D.1 Requirements

Flotation elements as defined in Clause 3 shall comply with the requirements in Table D.1. Othertypes
of flotation elements shall be evaluated following the same principles.

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

Table D.1 — Requirements for flotation elements

Property Air tank Air containér Infla.t edbag | Low den_s ty
and rib collar material

Airtightnegds RT RT R —
Mechanical robustness or protection R R R R
Draining fakility R R — —
Resistant t¢ or protected from sunlight — R R R
Fitted with|an inflation point — — R —
Temperatufe resistant -40 °C to +60 °C — — — R
Water absofption max. 8 % by volume — — — R
Securely faptened to withstand buoyancy

— R R R
force
Encapsulatpd or resistant to liquids — — R R
Label: “Do not puncture air tank/centainer/
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 thi$ property is required, and is required to be tested by the builder.

D.2 Tests

The water pbsorption of low-density material shall not exceed 8 % by volume after being submerged for
8 d according to ISO 2896. Material complying with IMO Resolution MSC.81(70)Ll3! shall be deemed to
satisfy this requirement.

Where air tanks or air containers are used, they shall be subject to a pressure test, carried out at an
initial over-pressure, with a permitted pressure drop within 30 s, as given in Table D.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 C.3.
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Condition

Enhanced pressure test

Basic pressure test

Chambers required to be opened
during flotation tests

None

As detailed in Table C.3

Initial over-pressure

2,5 kPa (250 mm water)

1,25 kPa (125 mm water)

Maximum pressure drop in 30 s

1,0 kPa (100 mm water)

0,75 kPa (75 mm water)

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

the

effectiveness of the tank during the flotation tests of Annex C or the tests required by %4,

7.5 or 7.6.

© ISO 2015 - All rights reserved
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Annex E
(normative)

Calculation method for basic flotation requirement

E.2 setsou
when a flo
fittings, ar
accordance

E.2 Met

E.2.1 Cal
knowledge

V=m/{

where
vV i
m i

P i

E.2.2 Callculate the total buoyant volume of the boat, I/, by adding together the volumes of

— the hu

— thegr
— thegr

!

TTTCTIOUTT

L the calculation method for complying with the basic flotation requirement, by showing
pded or inverted boat is totally immersed, the buoyancy available from the hull struct
d flotation elements exceeds that required to support the mass of the boat, prepare
with C.2 and loaded in accordance with C.4.3 by a defined margin.

hod

culate the volume of the various elements of the boat by direet calculation and/or fro
of the mass and density of the different materials, using the €xpression:

s the volume of an element, expressed in cubicimetres;
5 the mass of that element, expressed inkilograms;

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

| structure (see Table EA),
ss volume of fixed tanks for fuel, water, or other stored fluids, and of batteries, and

ss volume of airtanks or containers meeting the requirements of Annex D.

that
ure,
1 in

n a

E.1)

The buoyapt volume efengines and other fittings and equipment may also be included (see Table E.1).
Omitting them willenhance the safety margin.
No allowarjce shall be included for trapped bubbles of air, or for crew, masts, or sails and rigging other
than that sféwed below decks.
E.2.3 Show that
vV, > MrEst for options 6, 8 or 9 (E.2)
B™ 930 ’
Ve, > MresT for option 11 (E.3)
B~ 850

where

VB

50

is the total buoyant volume of the boat, expressed in cubic metres, calculated in E.2.2;
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mTEsT  is the mass of the boat prepared and loaded in accordance with C.2 and C.4.3, expressed
in kilograms.

E.3 Material densities

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

Table E.1 — Material densities

Densities in kilograms per cubic metre

Material Density
Lead 11 400
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
Miscellaneots equipment 2000
Foodiand other stores 2000
Stowed sails and ropes 1200
Window glass 2500
Window plastic 1200
Diesel engines 5000
Petrol engines 4000
Outboard engines 3000
Sat-drivestrats 3060
Stern-drive struts 3000
Plywood 600
Western red cedar 370
Spruce 430
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F.1 Gen

Annex F
(normative)

Information for owner’s manual

ralinfoarmation
e maHen

The follow
manual de

ined in ISO 10240.

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

— manufj

— fuel, fr

Maxim
This assess
— the bog
— the bog
— thema

— all star

E2 Spe
If appropri

icturer’s maximum recommended load per ISO 14946 ... kg
esh water, other fluids to maximum capacity of fixed tanks ...z kg
bmload O\ e kg
ment has been made assuming that

tin the empty craft condition hasamassof & ... kg
tin the light craft condition hasa massof & ... kg
kimum recommended outboard engine massis = ... kg
dard equipment is aboard.

cific information

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

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

TANT — This boat is only intended to be sailed with the centreboard(s) or drop

keel(s) locked in the lowered position. (Where the stability has only been assessed in this condifion,
see 7.612 and 7.7.2.1):

a) IMPO}L

b) IMPORTANT < Failure to observe these limitations may result in the boat capsizing.

Where cerftain parts of the boat have had crew access restricted by the offset-load test of 6.5,

following textshall be included, as appropriate:

the

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

52
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Key,

1SO 12217-3:2015(E)

1"

2/

d)

Key

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

Figure F.1 — No access sign

For stability reasons, the following parts of the boat should enly’be accessed by moj
indicated number of persons in exceptional circumstances: (insert list of relevant locatior
coachroof, flybridge, and limit on each location). Such locatiens are indicated by the follov
sign and/or a sign at the each control position:

=

2/

sign W001 “General warning” from ISO 7010

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

Figure F.2 — Limited access sign

e than the
s, e.g. deck,
ving safety

(location) is

f)

g)

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 6.3.1.5).

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

the requirements of 6.7, 6.8, 6.9, 7.5 or 7.6).

This boat is susceptible to capsize and 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 likelihood of capsize of this boat when being used in normal circumstances is ...
(boats assessed using 6.9 or 7.5). If the boat is fitted with a cabin, users should be aware that persons

inside may become trapped after a capsize.

© ISO 2015 - All rights reserved
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The following safety signs warn of these hazards.

1 1
2—— 2—1—
Key Key
1 sign W001 “General warning” from 1 sign W001 “General warning” from
[SO 70[L0 ISO 7010
2 supplementary text to read “Risk of cap- 2 supplementary textto read “Risk of capsjize!
size!” Persons in cabin‘may be trapped!”
a) Where there is no cabin b) Whereboat is fitted with a cabin

Figure F.3 — Risk of capsize sign

h) This bpat may swamp or capsize if excessive sailis 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 secénd.
Partictyilar care should be taken in gusty wind conditions. The following safety sign warns of this
hazard. (Boats assessed using 7.7)
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following safety sign warns of this hazard.
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1| 1|
2—1— 2—1—
Key Key
1 |sign W001 “General warning” from 1 sign W001 “Generaliwarning” fro
ISO 7010 ISO 7010
2 |supplementary text to read “Reef sails at N 2 supplementdry text to read “Reef]

knots (or m/s) apparent wind speed”, where
N is the relevant wind speed

a) Fully enclosed boats

Figure F.4 — Reefingwarning signs

This boat has limited stability and is therefore at greater risk of capsize or swamping. U
take special care to keep the boatpright by adjusting their position in the boat. Th

safety sign warns of this hazard.(Boats assessed using

before water enters, or boat will f
may riotTecover”

b) Other boats

6.5.3.4)

1"

2/

Im

sails
lood and

bers should
e following

Key

j)

sign W001 “General warning” from ISO 7010
supplementary text to read “Risk of capsize or swamping”

Figure F.5 — Risk of capsize or swamping sign

This boat will capsize or swamp if a load of 85 kg is placed on the gunwale. Users should not sit or
stand on the gunwale. The following safety sign warns of this hazard. (Boats failing the test in 6.5.4)

© ISO 2015 - All rights reserved

55


https://standardsiso.com/api/?name=1b3527291782ba6a51f413025b0ce268

IS0 12217-3:2015(E)

1"

2/

Key
1 sign WiOl “General warning” from ISO 7010

2 supplemnentary text to read “Do not sit on gunwale”

Figure F.6 — Do not sit on gunwale sign
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Summary of requirements

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

re Hramanteaccardinata 61 ac cyymainarignd 10 Toblo C 1 or 71 ac cypaarioad 10 Tohla C 2
qpirementsaceordingto-6-asstmmarizedintable G or 71 assummarizedintable 632,

Table G.1 — Summary of requirements for non-sailing boats

- Option number 1 2 3 4 5 6
(onfigu-
rption or Design category C D C D D C D D C D
requirement Lengths applicable Lp<6,0m Lyz4,8mandLy<p,0m
Hegree of Partially protected — — — — — yes yes — — —
d¢cking or Not fully enclosed yes yes — — yes — — yes yes yes
qeverns Fully enclosed — — yes yes — — — — — —
Habitable multihulls (6.2) Refer to Clause 6.2
Required Shall not be less than - 0,20 0,30 | 0,20 0,20 | 0,40 | 0,343 — 0132 | 0,282
‘ﬁ‘;‘gﬁg‘g}ﬁ' Shall notbelessthan | 0,30 |Lu/24 |Lu/17 |53/20 |Lu/24 |Lu/12 |Lu/14 | 0,40 |Luy15 |Lu/17
51—3 ‘;S‘gig Need notbemorethan | — | 0,25 | 0,353 0,30 | 0,25 | 0,50 | 040 | — | oj40 | 0,353
Downflooding | Shall notbe less than 0,30 0,20 0,30 0,20 0,20 0,30 0,20 0,40 0130 0,20
height (6.3 by
Annex A) Need not be more than | 0,75 | 040 | 0,75 | 0,40 | 0,40 | 0,75 | 0,40 — 075 | 0,40
Récess size max % loss in GMr 1200
(6-4) NB: only if fully enclosed Fr/Lu
Mass | without safety
. . 85 85 85 85 — 85 85 85 85 85
(kg) | sign Figure8
used
per | withGafety | _ [1417x| _ |1417%<| _ | _ | _ | _ |
0 fstits-ioad person | Sigh¥igure8 Ly Ly
6.5) Freeboardleft (m) > 0,10 0,01 0,10 0,01 — 0,15 0,01 0,17 0110 0,01
Heelangle limit es . es os _ os _ _ es _
(Table 6) y y y Y 3
Gunwale load test required if myc < 800kg
Heel dudto when vy (m/s) = 17 13 17 13 13 17 13 13 | 7 13
wlind (6.6) 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 7 0,7
v . N dary | ¢ary | oy | oy | dory | dory | dory | pory | dhR) | Po(R)
OITy 11 WIIIA NIECT alIgIC Pw < > N

and and and and and and and and and and

ALy > 0,5LyBy 0,7¢p | 0,7¢p | 0,7¢p | 0,7¢p | 0,7¢p | 0,7¢p | 0,7¢p | 0,7¢p | 0,7¢p | 0,7¢p

Level (6.7) yes yes — — — — — — — —

Flotation test .
required Basic (6.8) — — — — — — — — yes yes
None — — yes yes yes yes yes yes — —
Capsize- Conduct test — — — — yes — — — — —

recovery test

(6.9) Safety sign — — — — yes — — — — —
Detection and removal of water (6.10) yes yes yes yes yes yes yes yes yes yes
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Table G.2 — Summary of requirements for sailing boats

Configuration Option number 7 8 9 10 11
or
requirement Design category CandD | CandD C D C D C D
Decking or Not fully enclosed yes yes yes yes - - - -
covering Fully enclosed — — — — yes yes yes yes
Required Shall not be less than - — — - - 0,20 — 0,20
downflooding
height (Z.2) Shall not be less than - — — - 0,30 Ly/24 0,30 Lu/24
(using Figure 2) | Need nothe more than — — — — — 025 — 025
Downflood{ng Shall not be less than - - — - 0,30 0,20 0,30 ,\Qﬁ 0
height (7.4) N
(by Annex ) Need not be more than — — — — 0,75 0,40 0,75 0,40
O
Recess siZe o . 1200 12@0
(23) max % loss in GMT — — — — Fi/Ln — A’&R/LH _
\ y
Flotation tdst C =level, D = basic - yes yes yes - =), - =
required (74) None yes — — — yes (-\ye\s yes yds
Capsize Conduct test yes — — — —D - — -1
recovery tgst L N
(2.5) Safety sign yes — — — S — — —+
Knockdown <S(
recovery tgst — yes — «Q yes yes — -1
(.6) N
Conduct test — — yes | \\ges — — yes yds
. oo | -
Wind stiffness [~ ) wind speed (m/s) = — — 13\\‘0 6 — — 11 4
test (Z.7)
Safety sign — — D\Y%s yes — — yes yds
\4
Inverted Vg > mipc/850 o . H o o . o o ds
buoyancy (1.8) B =MLDC x! y
Detection ajnd . c\)j:
removal df yes N\ yes yes yes yes yes yes yds
water (6.10) C)
Apply Par2 § > : - _ _ _ _ 1
requiremeits () yes

58
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Annex H
(informative)

Worksheets

The following worksheets are provided to assist in the systematic assessment of a boat according to
thispartefdSO1221%
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ISO 12217-3 BOATS OF HULL LENGTH LESS THAN 6 m
CALCULATION WORKSHEET No. 1

[ 223 T o PP
Design category intended: | Monohull/multihull:
Item Symbol Unit Value Ref.
Length of hull as in ISO 8666 Ly m ISO
8666
Length watgrtine T toaded arrivat condition WL T Taprel
Empty craff condition mass mec kg 3:31
standarfd equipment kg 3.4.10
v_vater bpllast in tanks wh_ich are notified in the owner’s manual to be kg 339
filled whenever the boat is afloat
Light craft ¢ondition mass = mec + standard equipment + ballast mic kg 3.3.2
Mass of:
Desired Crew Limit CL — 3.4.2
Mass of:
desired|Crew Limit at 75 kg each kg 3.3.3
provisigns + personal effects kg 3.3.3
drinkind water kg 3.3.3
fuel kg 3.3.3
lubricat{ng and hydraulic oils kg 3.3.3
black water kg 3.3.3
grey wdter kg 3.3.3
any othgr fluids carried aboard (e.g. in bait tanks) kg 3.3.3
stores, ppare gear and cargo (if any) kg 3.3.3
optiona| equipment and fittings not included in basic outfit kg 3.3.3
inflatable liferaft(s) (if carried) kg 3.3.3
other stpall boats carried aboard kg 3.3.3
margin for future additions kg 3.3.3
Maximum Ipad = sum of above masses mL kg 3.3.3
Maximum Ipad condition mass‘=mic + mL mLpc kg 3.3.4
fuel and oils to be remgyed for loaded arrival condition kg 3.3.5
drinkind water to be.removed for loaded arrival condition kg 3.3.5
edible dtores tosberremoved for loaded arrival condition kg 3.3.5
Loaded arrfval-condition mass MLA kg 3.3.5
Is boat sail or non-sail? Symbol Unit Value Ref.
reference sail area according to ISO 8666 As m? 3.4.8
sail area/displacement ratio = As/(mLDC)m — 5.2
CLASSIFIED AS [non-sail if As/(mipc)?* < 0,07] SAIL/NON-SAIL? 5.2
If NON-SAIL GO TO WORKSHEET No. 2 If SAIL GO TO WORKSHEET No. 3
NB: If boat is sailing but is also equipped for use as a non-sailing boat, both must be examined.
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