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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The

adopted by the technical committees are circulated to the member bodies for voting. Public
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Atte

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO|
Thig

reviged. It also incorporates the Amendment ISO 12217-3:2002/Amd.1:2009.

ISO

ntion is drawn to the possibility that some of the elements of this document may be the subjg

12217-3 was prepared by Technical Committee ISO/TC 188, Small craft

second edition cancels and replaces the first edition (ISO 12217-3:2002), which has been

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

main task of technical committees is to prepare International Standards. Draft InternationaL Standards

tion as an

ct of patent

technically

12217 consists of the following parts, under the generalrtitle Small craft — Stability anfl buoyancy
assessment and categorization:

© 1SO 2013 — All rights reserved
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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 94/25/
EC as amended by Directive 2003/44/EC.

Annex H provides worksheets to assist in the systematic assessment of a boat according to this part of ISO 12217.

vi © IS0 2013 — All rights reserved
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ERNATIONAL STANDARD ISO 12217

-3:2013(E)

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 safety or toflal freedom

of risk from capsize or sinking.

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

useful for the correct understanding of the document. Users should therefore’consider pfinting this

dogument using a colour printer.

1 [Scope

Thig part of ISO 12217 specifies methods for evaluating the stability and*buoyancy of intact (i.e. yndamaged)

boafs. The flotation characteristics of craft vulnerable to swamping are also encompassed.

Thel| evaluation of stability and buoyancy properties using this part of ISO 12217 will enable thg boat to be

assigned to a design category (C or D) appropriate to its design'and maximum load.

Thig part of ISO 12217 is applicable to boats of hull length less than 6 m, whether propelled by human or

meghanical power, except habitable sailing multihulls."Boats of hull length less than 6 m whigh are fitted

with a full deck and quick-draining cockpit(s) complying with ISO 11812 may alternatively be ass¢ssed using

ISO[ 12217-1 or ISO 12217-2 (for non-sailing and"sailing boats, respectively), in which case hiIher design

catggories may be assigned.

In relation to habitable multihulls, this_part of ISO 12217 includes assessment of vulnerability tp inversion,

defipition of viable means of escape and requirements for inverted flotation.

Thig part of ISO 12217 excludes:

— |inflatable and rigid-inflatable boats covered by ISO 6185, except for references made in IO 6185 to
specific clauses of |[S©A12217;

— | personal watereraft covered by ISO 13590 and other similar powered craft;

— |aquatic toys;

— |canoes:and kayaks;

— |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.

© 1SO 2013 — All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document

(including a

I1ISO 2896:2

ny amendments) applies.

001, Rigid cellular plastics — Determination of water absorption

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

ISO 8666,

ISO 9093-1
ISO 9093-2
ISO 10240,
ISO 11812,

ISO 12216,
requiremen

ISO 12217-
boats of hu

1ISO 12217-
boats of hu

ISO 14946,
ISO 15083,
ISO 15085,

:l T Ial’ll 7 let Pl l'l lbl"Jall data

Small craft — Seacocks and through-hull fittings — Part 1: Metallic
, Small craft — Seacocks and through-hull fittings — Part 2: Non-metallic
Small craft — Owner’s manual

ISmall craft — Watertight cockpits and quick-draining cockpits

Small craft — Windows, portlights, hatches, deadlights and doors —Strength and watertightr
(s

:2013, Small craft — Stability and buoyancy assessment and<€ategorization — Part 1: Non-sa
I length greater than or equal to 6 m

P:2013, Small craft — Stability and buoyancy assessment and categorization — Part 2: Sa
I length greater than or equal to 6 m

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

Small craft — Man-overboard prevention and recovery

3 Terms and definitions

For the pur

NOTE 1

3.1 Prim
3141

design cat
description

boses of this document, theyfollowing terms and definitions apply.

[he meanings of certaifi-symbols used in the definitions are given in Clause 4.

ary

bgory
of the'Sea and wind conditions for which a boat is assessed to be suitable by this part of ISO 12

NOTE

3.1.2
recess

Seeatso 972

eSss

ling

ling

217

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

EXAMPLE

NOTE 1

NOTE 2

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

are not recesses.

Cabins, shelters or lockers provided with closures according to the requirements of ISO 12216 are not recesses.

Cockpits that are open aft to the sea are considered to be recesses. Flush decks without bulwarks or coamings

© 1SO 2013 — All rights reserved
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313
quick-draining recess
recess fulfilling all the requirements of ISO 11812 for “quick-draining cockpits and recesses”

NOTE 1 ISO 11812 contains requirements with which most sailing dinghies cannot comply.

r drainage.

NOTE 2  According to its characteristics, a cockpit may be considered to be quick-draining for one design category, but
not for a higher category.

314

watertight recess

recessfuHiling-al-thereguirements oSO 11842 for “watertight cockpitsand-recesses

NOTE This term only implies requirements in respect of watertightness and sill heights, but not these fq

31.p

fully enclosed boat

boa

all g
NOT

3.1.
par
boa
cab
ISO|

exc
wat

NOT

NOT

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

losing appliances having their degree of watertightness in ac¢ordance with ISO 12216

h

D
ially protected boat

which does not fulfil the definition of a fully-en¢lésed boat and in which the plan projected areg
ns, shelters, outboard engine wells or other rigid covers which are watertight from above 3
12216 and which immediately shed waterdirectly overboard (i.e. not via drains) and

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 100 mnd inboard from the sheerline,

br via drains
EA1 This istillustrated in Figure 1.

E2 Outboard engine wells are considered to provide a covering suitable for this purpose.

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

E The size of recesses permitted for some boats of design’category C is restricted by the requirenjents of 6.4.

of decking,
ccording to

ppt that the area ofcany watertight recesses with a total volume of less than (Ly By Fm)/40 may shed

© 1SO 2013 — All rights reserved
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>100 >L/3 ,

Key
1 recess afea open from above (less than two-thirds of the total sheerline area)
2 sheerling
3 open sheglter or enclosed cabin

Figure 1 — Partially protected boat

317
habitable hoat
boat having a fully enclosed cabin with rigid roof fitted-with one or more bunks, benches, pipecots, hamma@cks
or similar locations that can be used for sleeping Wwhen the boat is under way

NOTE 1 A boat is considered to be “habitable” if a fabric closure is used instead of a rigid door, or the cabin has fabric s|des.
NOTE 2  The following are not consideréd\to render a boat “habitable”:
— acockpit tent, or

— anopentsided cuddy intended to-provide limited protection from spray, provided it is not fitted with fabric closures all rqund.
NOTE 3 locations used forvsleeping have minimum dimensions of 1,5 m diagonal length, 0,4 m width at the widest

point, and with a minimum headroom of 0,4 m over the length. The cabin sole and compartments designated by the builder
to be used exclusivelyfor'storage and referenced in the owner’s manual are not included.

3.2 Dowpflooding

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

3.2.2

downflooding height

hp

smallest height above the waterline to any downflooding opening (apart from those excluded in 6.2.1.5) 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 Downflooding height is expressed in metres.

4 © 1S0 2013 — All rights reserved
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3.23
downflooding angle

D

angle of heel at which the downflooding openings (apart from those excluded in 6.2.1.5) become immersed,
when the boat is in calm water and in the appropriate loading condition at design trim

NOTE 1 Downflooding angle may be determined using either of the methods in Annex B.

NOTE 2  Where openings are not symmetrical about the centreline of the boat, the case resulting in
angle is used.

the smallest

3.3 Condition and mass

3.3

empty craft condition

empty boat including fittings and equipment as listed below but excluding all optionallequipment and fittings not

incllided in the manufacturer’s basic outfit:

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

b) |ballast: any fixed ballast installed;

c) |internal structure and accommodation: bulkheads and partitions, insulation, lining, built-in furnitdire, flotation
material, windows, hatches and doors, permanently installed mattresses and upholstery matgrials;

d) |permanently installed engine(s) and fuel system: ¢omprising inboard engine(s), including all supplies and
controls as needed for their operation, permanehtly installed fuel systems, including tanks;

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

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

f) |internal equipment: including;

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

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

— electricatinstallation and equipment, including permanently installed batteries mounted injthe position
intended by the builder;

—\fixed navigational and electronic equipment;

— Tixed fire fighting equipment, where fitted;

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;

NOTE The mass in the empty craft condition is denoted by mgc and is expressed in kilograms.

© 1SO 2013 — All rights reserved
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3.3.2

light craft condition

empty craft condition plus standard equipment (3.4.10) plus removable ballast (whether solid or liquid) when supplied
and/or intended by the manufacturer to be carried when the boat is afloat, with elements positioned as follows:

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

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

c) all upw|nd sails supplied or recommended by the builder as standard, onboard and rigged ready for,use| but
not hoisted, e.g. mainsail on boom, roller furling sails furled, hanked foresails on stay stowed on(foredeck

NOTE 1 For the minimum mass of outboard engines and batteries, refer to Tables C.1 and C.2.
NOTE 2  The mass in the light craft condition is denoted by m| ¢ and is expressed in kilograms.

3.33
maximum |oad
greatest logd which the boat is designed to carry in addition to the light craft condition, comprising:

— the crepw limit at 75 kg each (adult) or 37,5 kg (child);
— the pensonal effects of the crew;
— stores pnd cargo (if any), dry provisions, consumable liquids;

— contenys of all permanently installed storage tanks filled t0 95 % of their maximum capacity, including fuel,
drinking water, black water, grey water, lubricating and hiydraulic oil, bait tanks and/or live wells plus bajlast
water gt 100 % capacity;

— consumable liquids in portable tanks (drinking water, fuel) filled to 95 % of the maximum capacity;
— dinghy|or other small craft intended to be(Carried aboard, and any outboard motor associated with thgm;
— liferaft(p) if carried in excess of the minimum required in essential safety equipment;

— non-edible stores and equipment normally carried on the boat and not included in the manufacturer’s list
of stangdard equipment, e.g. Ioose internal equipment and tools, spare parts, additional anchors or sgils,
dinghyland outboard if carried aboard;

— an alloyvance for the maximum mass of optional equipment and fittings not included in the manufactufer’s
basic qutfit

NOTE 1 lliferaftssare'not included in essential safety equipment for Categories C and D.

NOTE 2  Asra guide, not less than 20 kg/person should be allowed for personal effects on habitable boats

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

NOTE 4  The mass of maximum load is denoted by m|_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

NOTE The mass in the maximum load condition is denoted by m| pc and is expressed in kilograms.

6 © 1S0 2013 — All rights reserved


https://standardsiso.com/api/?name=d150b1957190ba6716fde9ce9c2c23d5

ISO 12217-3:2013(E)

3.3.5

loaded arrival condition

boat in the maximum load condition minus 85 % of the maximum capacity of fixed or portable storage tanks for
fuel, oils and drinking water, and minus 90 % of edible stores, but including the worst combination of optional
fittings or equipment with respect to stability

NOTE The mass in the loaded arrival condition is denoted by m| A and is expressed in kilograms.

3.4 Other definitions

3.41
cre
coll¢ctive description of all persons on board a boat

3.4.

crew limit
CL
ma)imum number of persons (with a mass of 75 kg each) used when assessing.the design categqry

NOTE A half number denotes a child weighing less than 37,5 kg.

343
deslign trim
longitudinal attitude of a boat when upright, with crew, fluids, stores and equipment in the positions|designated
by the designer or builder

and|gear are assumed to be positioned in a manner most likely to provide a favourable test result, provided that such
posifions are consistent with the proper operation of the boat and that crew are assumed to be either standing 4t designated
positions fitted with handholds, or seated.

NOTE Crew are assumed to be in positions designated by_.the builder. In the absence of builder’s inst%ctions, crew

3.4.

essEntiaI safety equipment
looge equipment considered essential to\.the safe operation of the boat, which may include digtress flares
and|rockets, lifebuoy with light and battery, first aid box, wire cutters for standing rigging, lifejackets, safety
harpesses and lines, portable fire fighting equipment, flashlight, binoculars, radio (e.g. VHF), bdll and cone
visual signals, charts and navigational publications in the corresponding design category

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

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

NOTE 3  LiferafiS.are not considered to be essential safety equipment in design categories C and D.

3.4,
flotation element
elemént which provides “buoyancy” to the boat and thus influences the flotation characteristics

3.4.51
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 density material

material with a specific gravity of less than 1,0 primarily incorporated into the boat to enhance the buoyancy
when swamped

© 1SO 2013 — All rights reserved 7
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3.454
rib collar

heavy duty tubular collar fitted around the periphery of the boat and always intended to be inflated whenever

the boat is being used

3.455
inflated bag

bag made of flexible material, not integral with hull or deck, accessible for visual inspection and intended

always to be inflated when the boat is being used

NOTE Bags intended to be inflated automatically when immersed (e.g. at the masthead as a means to prevent

inversion) are not regaraed as Tiotation elements.

3.4.6

length of hull

Ln

length of the hull measured according to ISO 8666
NOTE llength of hull is expressed in metres.

3.4.7

loaded waterline
waterline of|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 préfile area of all masts, plus reference tria
area(s) forward of each mast as defined in ISO 8666

NOTE $ail area is expressed in square metres.

349
recess retIntion level
level of wat

when the bgat is in the loaded arrival condition“and at design trim exceeds 5 % of the volume of the reces
the lowest point of the peripheral coaming, assuming any gates or doors are sealed

NOTE The area of drainage openings)is expressed in square metres and the volume is expressed in cubic metr
3.4.10
standard ejquipment

devices including outboard'mbotors (excluding those for tenders), loose furniture and furnishings such as tal

chairs, non{permanently.ifstalled mattresses, curtains, etc., portable bilge pumping equipment, anchors, cH
warps, sailg, loose gxternal equipment such as fenders, boathook and boarding ladder, oars (if appropri
and essential safetyequipment

NOTE 1

ngle

rin recesses, other than those described by 6.4.1 a) to d), at which the unobstructed drainage area

sto

eS.

here outboard engine(s) are fitted, the heaviest engine(s) recommended for the boat by the manufac

is(are) includ
that given in columns 1 and 3 of Tables C.1 and C.2.

NOTE 2 As a guide, the mass allowed for anchors, anchor chain, warps and fenders should not be less than a
0,25L12:2 (kg). In some cases up to double this mass may be appropriate.

3411
watertightness degree
degree of watertightness as specified in ISO 11812 and I1SO 12216

NOTE The degree of watertightness is summarized as follows.

Degree 1: Degree of tightness providing protection against effects of continuous immersion in water.

bout

8 © 1S0 2013 — All rights reserved
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Degree 2: Degree of tightness providing protection against effects of temporary immersion in water.

Degree 3: Degree of tightness providing protection against splashing water.

Degree 4: Degree of tightness providing protection against water drops falling at an angle of up to 15° from the vertical.
3.412

windage area

Arv

projected profile area of hull, superstructures, deckhouses, outboard motors and spars above the waterline at
the appropriate loading condition, the boat being upright

NOTE 1 Canopies and screens that can be erected when under way in bad weather are included;
dodgers, pram hoods.

NOTE 2  Windage area is expressed in square metres.

3.443
anglle of vanishing stability

w

ang

stal
dow

NOT
rece

NOT

3.4,

und

—_

no

4

For

ility righting moment is zero; determined assuming that there is movoffset load, and that
nflooding openings are assumed to be watertight

E 1  Where a boat has recesses which are not quick-draining, ¢gjis.to be taken as the downflooding &
sses, unless the loss of buoyancy due to such recesses is fully acceunted for in determining ¢y.

E 2 Angle of vanishing stability is expressed in degrees,

14
er way
bt anchor, or made fast to the shore, or aground

Symbols

the purposes of this part of ISQ 12217, the symbols in Table 1 apply.

Table 1 — Symbols

e.g. cockpit

e of heel nearest the upright (other than upright) in the appropriate loading eondition at which th¢ transverse

bl potential

hgle to these

Slymbol Unit Meaning
1} degree'(®) '| Angle of heel
¢ degree’(°) | Downflooding angle, see 3.2.3
o) degree (°) | Angle of heel measured during offset-load test, see 6.5
o degree (°) | Angle of vanishing stability, see 3.4.13
AL m?2 Windage area of hull in profile at the appropriate loading condition, see 3.4.12
At m?2 Reference sail area _see 34 8
A's m?2 Standard sail area, see 7.7.2.4
BH m Beam of hull measured according to ISO 8666
Bl m B(_ea_m waterline according to ISO 8666 on the loaded waterline. In the case of multihulls,
this is the sum of the maximum waterline beam of each of the hulls
CL — Crew limit according to 3.4.2
Fm m Freeboard amidships to the loaded waterline according to ISO 8666
hp m Actual downflooding height measured according to 3.2.2 and 6.3.2
hD(R) m Required downflooding height according to 6.3.2
LH m Length of hull measured according to ISO 8666
LwL m Length waterline in relevant load condition measured according to ISO 8666
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Table 1 (continued)

Symbol Unit Meaning

MEC kg Mass of the boat in the empty craft condition, see 3.3.1

mL kg Mass of the maximum load, see 3.3.3

MLA kg Mass of the boat in the loaded arrival condition, see 3.3.5

mLc kg Mass of the boat in light craft condition, see 3.3.2

mLDC kg Mass of the boat in the maximum load condition, see 3.3.4
5 Procedure
5.1 Maxi’['num load
Decide on the crew limit and the maximum load that the boat is intended to carry in accordance with the definitipns.
The crew limit shall not exceed that determined by the seating or standing space requirements of ISO 14946.
IMPORTANT — Ensure that the maximum load is not underestimated.
NOTE If a boat is assessed with different amounts of maximum load, different deSigh categories may be assigned

according to

5.2 Saili

Determine

the load.

ng or non-sailing

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

As < 0,07 x (mpc)?®

where

As is the reference sail area according:to 3.4.8, expressed in square metres;

mLDC is the mass of the boat in thesmaximum load condition, as defined in 3.3.4 and expressdd in

kilograms.
All other bgats are sailing boats.~Jable 2 gives values of reference sail area for different maximum |oad
condition masses.
Table 2 — Minimum reference sail area for sailing boats
mLpc (Kg) 200 300 400 500 600 700 800 900 | 1000 | 1100 | 1200 | 1500

As (m2) sha]l be >, 2,4 31 3,8 4,4 50 5,5 6,0 6,5 7,0 7,5 79 92

5.3 Tests-to-be-applied

5.3.1 Gen

5.3.1.1

eral

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

Sailing boats other than habitable multihulls shall be assessed using Clause 7. Habitable multihull sailing boats
shall be assessed using ISO 12217-2. For habitable non-sailing multihulls see 6.2 below.

NOTE 1

NOTE 2

10

A habitable boat is defined in 3.1.7.

For any given test, the requirements may vary according to the chosen option, e.g. for downflooding height.
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5.3.1.2 If a sailing boat can also be used as a non-sailing boat, e.g. with oars or engine, it shall also generally
be assessed as a non-sailing boat, see also 7.1. The design category finally given is that for which the boat
satisfies all the relevant requirements. See Annex G.

NOTE 1 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.

5.3.1.3 Ifasailing boat also used as a non-sailing boat has been assessed using options 7, 8 or 9 of Table 7, if
it is unable to pass any non-sail test then the boat is deemed to be acceptable if the safety sign given in Figure 8
is displayed in a prominent position. When this sign is fitted, it shall comply with Clause 8.

5.4| Alternatives

If the boat does not reach the desired design category, modify the maximum load and/or the numnber of crew
and|repeat the assessment.

Boats which are fully enclosed may alternatively be assessed using ISO 12217-1 or ISO 122172, for non-
sailing and sailing boats respectively, in which case they may be able to attain“design category A ¢r B.

5.5| Variation in input parameters

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

6 ([Tests to be applied to non-sailing boats

6.1| General

Nor-sailing boats may be assessed by apy: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. Thse options
and|the corresponding tests to be applied are given in Table 3.

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

Thel design category finally-given in respect of stability and buoyancy is that for which the boat sat|sfies all the
relejant requirements.

Fully enclosed boats'may alternatively be assessed using ISO 12217-1, in which case higher design categories
may be assigned:

Where boats.are fitted with a bow loading ramp then either the bow ramp must be watertight to dggree 2 (see
3.4.11) orithe boat must comply with this part of ISO 12217 when the bow ramp is open.

6.2 —Aabitabt it Hitot-boat

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

a) the requirements for inverted buoyancy given in ISO 12217-2:2013, 7.12, and
b) the requirements for escape after inversion given in ISO 12217-2:2013, 7.13.

NOTE A habitable boat is defined in 3.1.7.

6.2.2 Boats of design category C are considered to be vulnerable to inversion if:
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hcl/Br > 0,221p1/3

where

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

D is the volume of displacement in the light craft condition, in cubic metres.

6 2 3 Bo.- tc afdacian cataanrs D ara cancidarad natta ha volnarahla 0 invarcian ifthay caminh awith 8 5 And
- - gtooT OoIT LILI T IO CTO O TTIOT IO OO VO TOTOoTO O TV OoOTIToTTT T o l\.l] \JUIIIrJI] Wit .o artra

6.6.

6.3 Dow

NOTE L
6.3.1 Req

6.3.1.1 Al
doors shall

Openings t¢ centreboard or drop keel casings fitted to habitable sailing boats-shall comply with watertightn

degree 3 if

12

ToCgoTry Dareo

hflooding

uirements for downflooding openings

comply with ISO 12216, according to design category and appliance’location area.

heir height is less than that corresponding to Area I.

closing appliances (as defined in ISO 12216) such as windows, portlights, hatches, deadlights

[hese requirements are to ensure that a level of watertight integrity appropriate to the design categoryis maintajned.

and

eSss
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Table 3 — Tests to be applied to non-sailing boats

ISO 12217-3:2013(E)

Option 12 2 32 4 5 62
Applicable to LH<6,0m Ly>48mandLy<6,0m
Design categories possible CandD CandD D CandD D CandD
Applicable to engine powers of Any Any <3 kW Any amount Any Any
amount amount amount amount
. . Inboard
Applicable to the following types -
of engine installation Any Any Any Any Any engines
only
All boats Al boats . All boats All boats
. . « Fully “ Partially except except
Degking or covering except “fully c | except “fully d P B
b enclosed .5 | Protected fully. fully
enclosed enclosed 2b b
encloséed enclosed
Doynflooding-height test 6.3¢ 6.3 — 6.3 6.3 6.3
Regess size — 6.4f — — — —
Offpet-load test 6.5 6.5 — 6.5 6.5 6.5
Heel due to wind action 6.69 6.69 6.69 669 6.69 6.69
Flotation standard Level — See 6.9 — — Basic
Flofation test 6.7 — See 6.9 — — 6.8
Flofation elements Annex D — Anpex D — — Annex D
Capsize-recovery test — — 6.9 — — —
Detection and removal of water 6.10 6.10 6.10 6.10 6.10 6.10
a2 | Boats using options 1, 3 and 6 are considered to be susceptibl€ t6'swamping when used in their design category.
b | That s, 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.
€ | The downflooding height test is not required qn some boats — see 6.3.2.1.
f This requirement only applies to design category C.
9 | The application of 6.6 is only required.for boats where 4|y in the condition used for the offset-load test > 0,5Lw BH-
6.3.1.2 No hatches or opening type windows shall be fitted in the hull with the lowest part of the gpening less
than 0,2 m (design category C) or 0,1 m (design category D) above the loaded waterline, except forlemergency

escape hatches on design’category C boats, where 0,1 m is allowable.

6.3.1.3 Seacockscomplying with ISO 9093-1 and ISO 9093-2, respectively, together with means o
flow] into the bodt when the seacock is open shall be fitted to through-hull pipe fittings located with
the ppening-below either the heeled or upright waterline when fully loaded, apart from:

a) |engine exhausts, or

f preventing
any part of

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.

NOTE 1

Means of preventing flow into the boat may comprise:

— apipe or hose extending above the heeled waterline, or

© 1SO 2013 — All rights reserved
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a pipe or hose leading to a downflooding point above the heeled waterline, or
a non-return valve, or

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

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

NOTE 2

6.3.14 O
centreboard

6.3.1.5 Tihe requirements given in 6.3.2 and 6.3.3 apply to all downflooding openings except;

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

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

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

pht recesses with a combined volume less than (LyBHFMm)/40, or quick-draining recesses;
rom:
ck-draining recesses, or

tertight recesses which, if filled, would not lead to downflooding @r-capsize when the boat is upr

3 ¢f ISO 12216, or

than 4,8 mm high, and

haye a combined cross-sectional area smaller thanithree times the minimum area required to cor

sin

ght,

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

h 1ISO 11812 for quick-draining cockpits;

ening appliances;

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

erenced in the owner’s manuahas watertight closure to be kept shut when under way, and

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

Sitioned so that the-Jowest part of the opening is above the loaded waterline by at least 50 % o
himum downflooding height required by 6.2.2 or in the case of means of escape fitted to habit
[tihulls considéred to be vulnerable to inversion (see 6.2 and 7.1) positioned with the bottom of
ar openingynot less than 0,1 m above the loaded waterline when the boat is upright;

h appliances which are fitted in a compartment of such restricted volume that, even if flooded
tisfies all the requirements;

nply

ess

the
hble
the

the

opening appliances located other than in the topsides which comply with ISO 12216 to tightness degree 2

and which are referenced in the owner’s manual as being “KEEP SHUT WHEN UNDER WAY” and clearly
marked as such on the appliance on the inboard side in upper case letters not less than 4,8 mm high;

exhausts or other openings that are only connected to watertight systems;

discharge pipes fitted with non-return valves;

openings in the sides of outboard engine wells which are of

loaded waterline, or

a) waterti
b) drains
— qu
— wg
and which:
1) ar
2)
Wi
Cc) non-op
d) openin
1) ref
2) clg
3) po
mi
mu
clg
e) openin
boat sa
f)
g) engine
h)
i)
1)
14

watertightness degree 2 and having the lowest point of downflooding more than 0,1 m above the
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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, p
well drain holes are fitted, see Figure 2, or

rovided that

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 engine mounting, provided th
holes are fitted, and that the part of the interior or non-quick-draining spaces into which w

at well drain
ater may be

admitted has a length less than Ly/6 and from which water up to 0,2 m above the loaded waterline
cannot drain into other parts of the interior or non-quick-draining spaces of the boat, see Figure 2.

Dimensions in metres

waterline

watertightness degree 3 or 4
Hrain

Watertightness degree 4
hon-quick-draining space

Figure 2 — Openings in outboard engine wells

P Downflooding height with maximum load

2.1 Test

test is to demonstrate_sufficient margins of freeboard for the boat in the maximum load cond
br is shipped aboard.

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
requiredby C.2 and Table C.5, in the same location an additional equivalent dry mass (kg) of (7
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 co

ition before

fo the mass
5CL +10 %

ndition.

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 protected

by a higher

coaming around the recess from which it leads, the downflooding height shall be measured to the lowest
point of that coaming, see Figure B.1. Where an opening in the hull is permanently attached to a watertight

© 1SO 2013 — All rights reserved
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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 shall be measured as
though the following openings are closed:

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

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

6.3.2.2 Relquirements

a) Deternjine the design category by comparing the measurements with the requirements~for/minifium
downflpoding height, as modified by b) to f) below, using either

1) th¢ method of Annex A, which generally gives the lowest requirement, or
2) Figure 3, which is based only on boat length.

b) For boats assessed using options 1, 3, 5 or 6, the required downflooding heightwithin L/3 of the bow ghall
be incrpased as shown in Figure 4.

Ly/12 Ly/ 1k
Y Ly/15 % Ly/17
Ly/17 L/ 20
0,5 () 0,5 A
0,4 © >1 o4 &) (4)(5)
1 — (1) > (2) \ A< (L) 6 N 1
03 8)1)(3) (101~0,3 )/,, 2) A
. — (1) (3) (19)
0,2 0,2 1 — M m
o1 0.1 L/ 24
0 0
4.8 4,8
2 3 4 5 6 X 2 3 4 5 6 X
a) Designeeategory C b) Design category D

Key
X length off hull (m)

Y required|downfleading height (m)
1 option nlrmbers (see Table 2)

Figure 3 — Required downflooding height — design categories C and D
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:I‘neized .

ightin the

category C

clear area,
rovided that

entreboard,

a)
-

Key

1 |waterline

2 pasic downflooding requirement

3 |ncreased requirement forward

Figure 4 — Increase in required downflooding height — options 1, 3,/5 and 6 (see Table 3)

c) |Boats assessed using options 1 or 3 are permitted a 20 % reduction in@eguired downflooding
way of an outboard engine mounting position, provided that the width of this reduction is mini

d) |The required downflooding height at the transom shall be reduced by 0,05 m for boats of design
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
expressed in square millimetres (mm?2), of not more than (50Ly2) within the aft quarter of Ly p
the downflooding height to these openings is not less than 75 % of that required by Figure 3.

f) |Forsailingboats also equipped for use as non-sailing boats, the required downflooding heightfor g
drop keel or dagger-board casings on the centreline shall be half of that determined by a) abovg.

6.3.3 Downflooding height — outboard ,boats when starting

In apdition and only applicable to boats with provision for externally mounted outboard engine(s), t

requirements shall be satisfied.

6.4

When the boat is in the'light craft condition, with engine(s) fitted and one person of not less
positioned 0,5 m forward of the engine attachment point, the least height from the waterline to

The mass of petrol engines shall be taken from columns 1 and 3 of Tables C.1 and C.2 as ap
the maximumpower recommended for the boat by the builder. For other engines, the mass g
engine shall be used.

Recess size

which the boat could first begin to enter any downflooding opening shall be greater than 0,1 .

he following

than 75 kg
the point at

propriate to
f the actual

6.4.

1 Application

This requirement is applicable only to fully enclosed boats of design category C for which the minimum
freeboard to the recess coaming does not exceed Ln/10. The boat shall be assessed in the offset-load test
condition. The requirements of either 6.4.2 or 6.4.3 shall be applied to recesses except those:

a)

b)

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

where the depth of the recess is less than 3 % of the maximum breadth of the recess over at least 35 % of

the periphery, or

EXAMPLE Toe rails, low bulwarks.

© 1SO 2013 — All rights reserved
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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 breadth 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 x (the volume of the recess to the recess retention level defined in 3.4.9), where Kiis:
— 0,09 where the drainage openings are within the lowest 25 % of the recess depth;
— 0,16 where the drainage openings are within the lowest 50 % of the recess depth;
— 0,30 where the drainage openings are the full depth of the recess.
To qualify Tder this paragraph:
1) th¢ lower edge of these drainage openings shall be not more than 10 mm above recess(sole hgight
fon at least 70 % of the width of each opening, and
2) wlere this drainage area is provided by an open or partially open transom, openings shall exter|d to
thg 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 metrgs.
Recesses ¢ompletely or partially located within any third of the length must be considered to be swamped

simultaneously.

Linked recs
into an adja
area linking

sses shall be treated as being separate if more than 80 % of thé volume of each one cannot
cent linked recess. Where two recesses are linked by side decks, the total open cross-secti
the forward and aft recesses must be greater than (opén area at transom) x (volume of fory

rain
bnal
yard

recess) / (vplume 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 reces$s is

filled to the fetention level defined in 3.4.9 and theboat is in the offset-load test condition shall be not more than
1200 AR / LH 3)

for boats of|design category C

where
FRrR he average freeboard to the waterline of the periphery of the recess

Fp+ 2Fs + PF) 1 4

where
Fp

is fhe-average of highest and lowest freeboard to the waterline across aft end of recess;

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

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

Compliance with this requirement may be demonstrated by any one of the methods given in 6.4.2.2, 6.4.2.3, or
6.4.2.4 for monohulls, or 6.4.2.2 or 6.4.2.3 for multihulls.

Alternatively, the direct calculation method of 6.5.3 of ISO 12217-1:2013 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 effect may be calculated from:
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102 500x SMA RECESS

% loss GMT =
mLA XGMT

where

SMAREcess is the second moment of area of free-surface of recess at retention height a
3.4.9, about the longitudinal axis through the centre of area, expressed in m#.

s defined in

Where multiple recesses have to be considered swamped simultaneously, SMARgcess should include all

sSuc

6.4.

whdre

Wh
suc

6.4
esti

whdre

Where multiple, recesses have to be considered swamped simultaneously, / shall be the sum of t

BotI second moments of area are about the longitudinal axis through the respective centre of area, expr

.R.4 The percentage loss in initial metaceptric height (GMT) due to free-surface effect may altg

h recesses.

220 x SMA
% loss GMT:( 0x8 RECESS]

SMA wp
SMAReEcess is the second moment of area of free-surface of recess at retention height a
3.4.9;
SMAwp is the second moment of area of waterplane pf\boat at ma.

N recesses.

mated more approximately, and therefare more conservatively, from:

Ix b3 o
% loss GMT = 240 [X—J
Ly X By

[ is the maximumiength of recess at the retention level as defined in 3.4.9, expressed in m

b is the maximum breadth of recess at the retention level as defined in 3.4.9, expressed in

P.3  The percentage loss in initial metacentric height (GMT) due to free-surface effect may be estimated from:

()

5 defined in

bssed in m#4.

re multiple recesses have to be considered swampéd simultaneously, SMARgecess should include all

rnatively be

(6)

etres;
metres.

ne length of

indiyidual recesses and b shall be the maximum value of any recesses considered swamped at thel same time.
NOTE This method is not applicable to multihull boats.

6.4.3 Direct calculation method

For non-sailing boats, the direct calculation method of ISO 12217-1:2013, 6.5.3 may be used.

For sailing boats, the direct calculation method of ISO 12217-2:2013, 6.3.3 may be used.

6.5 Offset-load test

6.5.1 General

6.5.1.1 This test is 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
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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.

6.5.1.2 Each boat shall be tested according to the offset-load test using either the simplified method in 6.5.2 or
the full method in 6.5.3. The full method can be applied using either the physical test or the calculation method.
The simplified method can only be applied by calculation.

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 )
stability in re|

'he simplified method incorporates greater safety margins and is most suitable for boats with generous-§tatic

ation to the crew limit, e.g. those with a crew limit of less than one per metre length.

6.5.1.3 Al
and black W
tested with
application
representeq
of fluid in ta

boats shall be tested in the maximum load condition, except that boats having any'tank (fuel, ffesh
ater, live wells, oils, etc.) that has a maximum transverse dimension greater than*0,35 By shall be
bl tanks as close as practicable to 50 % full, but never less than 25 % or more than 75 % full. Where
s by calculation, relevant tanks shall be assumed to be 50 % full and free-surface effect shall be
either by a virtual increase in the VCG or by using a computer software-that models the movement
hks.

NOTE I
transverse d

[ tanks are linked by cross-connections that are kept open when the’boat is in use, then the maximnum
mension of such tanks is measured between the extremes of the linked tanks.

6.5.1.4 |In
evident thaf

general, boats shall be tested when heeled to both port‘and starboard. However, where it is clg
one direction of heel is the most critical, only heel angles in this direction need be tested.

arly

EXAMPLE Initial list and/or lower downflooding openings on.ane side and/or crew area clearly asymmetrical.

6.5.1.5 D
through dra
of gravity of

iring the tests, on boats with watertight_or quick-draining cockpits, water may enter the co
ns when the boat is heeled during the test, provided that this water drains overboard when the ce
all test weights on board are moved te.the centreline. Where water enters the boat during the

kpit
ntre
est,

the heel angle and downflooding height meastrements shall be recorded after the inflow of water has stopped.

6.51.6 D
to the point
downfloodir]
outboard er

at which water could first’begin to enter the interior or bilge. When measuring the freeboard ma
g openings through the topsides should also be considered. When making such measurements
gine well penetratienditted with a sealing boot may be regarded as watertight.

6.51.7 T

e “crew area’omprises the “working deck” as defined by the manufacturer in accordance

iring the tests, the freeboard margin (remaining vertical height from the waterline) shall be measyred

gin,
one

with

ude
Om

ISO 15085 plus the areas of all seats, bunks, sunbathing pads, cabin soles and internal decks. It shall inc
all areas depignatedio’be used by the crew when the boat is stationary, but can exclude ledges less than 0,1
in width and areas’excluded by “no access” signs.

NOTE 1 eedS0 150852003 3 6 _Nate 3 for freatment of sloping surfaces

If the manufacturer chooses to assess the stability by excluding some areas from the “crew area” or limiting the
number of people on any given level:

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 access” or “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 limitations, 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.
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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.

NOTE 3 In Figure 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.

1] 1]

2—1— 2—1 1"
Key Key
1 pign P004 “No thoroughfare” from ISO 7010 1 sign W00 General warning” from ISO 7010
2 pupplementary text to read “No access” 2 supplementary text to read “Max N persgns on

(logation)” where N is the relevant number and
(location) is expressed for example as “flybridge” or
~coachroof”

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

Key

1 ext/stating maximum total number of persons

2 Jextstating any access limitations such as “Do not sit or stand”

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

5 sign W001 “General warning” from ISO 7010

Figure 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:

— boat in 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 stand. Where no persons
limit is stated by the builder, the maximum number of persons on each level shall be one per seating

place g

— (LC1) |
forwarg

— (LC2) LCG of the crew at 25 % of the maximum overall length of the crew area (as_defined in 6.5

forwarq

rovided (at 500 mm wide) and not more than four per square metre of other areas.

CG of the crew at 75 % of the maximum overall length of the crew area (as defined.in)6.5
of its aft limit, and CG on the centreline.

of its aft limit, and CG on the centreline.

1.7)

1.7)

The maximpm overall length of the crew area is the simple longitudinal distance between the forward and aft

extremities [of the crew area. The lengths of different parts should not be added together.
6.5.2.3 Calculate the curve of righting moments according to Annex E in ISO 12217-1:2013.

6.5.2.4 Calculate the curve of crew heeling moments equal to 961CL(B¢c/2 — 0,2)cos¢ (N-m), where B¢ is

maximum {t
6.5.1.7, and
used shall 4

6.5.2.5 PI

— at the
is not |
(e.g. th

— at the

(degregs), ¢o, does not exceed

11,5 + -

see als

— the makimunyrighting moment occurring up to the downflooding angle is greater than the heeling mor

at the ¢

ansverse distance between the outboard extremities df*any parts of the crew area as defing
¢ is the heel angle. Where the crew area includes side decks less than 0,4 m wide, the mon
e 480CL B¢ cos¢ (N-m). Ledges less than 0,10 m wiide may be excluded from the crew area.

pt righting moments and heeling moments onthe same graph. The boat satisfies the test if:

point of intersection of these curves the_minimum heeled freeboard margin before downfloo
bss than required in Table 4, whether-obvious to the crew (e.g. over the gunwale) or not oby|
Fough openings in the topsides); and

point of intersection of these-gurves, for boats assessed using option 2 in Table 3, the heel a

24-1,,)°
520

b Table 5. This event shall be ignored for category D boats that are not fully-enclosed;

ffSet:load test heel angle, ¢o.

the
d in
hent

Hing
ous

hgle

(7)

hent

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
Design category D 10 10 Not 10 170 10
9 gory applicable
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Table 5 — Maximum permitted heel angle for offset-load test

L 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0

(m)

(ﬁ‘;m) 30,6 29,3 28,1 26,9 25,8 24,7 23,7 227
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
phy§ical test method described below or be calculated according o B.5.2in TSO 12217-1:2073.

6.5.

boaf according to 6.5.3.3. A boat of design category D can alternatively be tested using 6.53.4.

NOT
pers

NOT
than

Tes

NOT

6.5

a)

b)

d)

.p.3 The following procedure shall be followed.

B.2 Prepare a set of test weights totalling 85 kg for each person up to the desired crew limit. T|

EA1 The use of water containers instead of metallic test weights will give a less advantageous resul
lons may give a less advantageous result but be more convenient to test.

E2 85kgincludes a margin of 13 % to allow for the probability that a group of persons may weigh on g
75 kg each.

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

E3 Seeb6.5.3.3¢)3).

With the boat at maximum load condition except for the crew and except that the tanks arg
6.5.1.3, place the first set of test weights to ope*side of the crew area but not closer than 2(
the outboard edge of the crew area, in the position that results in the maximum heel angle, i
positioning test weights on various deck ievels within the crew area and at various longitudinal
ensure that the worst case is found. Measure the heel angle and freeboard margin. Where th
includes side decks less than 0,4 mwide, test weights shall be placed at mid-width of such dg

If necessary, repeat in the opposite direction of heel. Where both directions are tested, the m
of the two measurements made of each parameter are to be recorded.

Place the next set of test.Weights to one side of the crew area, in the position that results in th
heel angle, investigating positioning test weights on various deck levels within the crew area an
longitudinal locations to ensure that the worst case is found. The centre of gravity of the
weights shall be positioned as far to one side as practicable, provided that adjacent sets of test
not placed with their centres of gravity closer than 500 mm apart in any direction, or closer th
from theOutboard edge of the crew area. Where the crew area includes side decks less than
test weights shall be placed at mid-width of such decks.

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

hen test the

L. The use of

verage more

filled as in
0 mm from
hvestigating
locations to
b crew area
cks.

pst adverse

E maximum
d at various
sets of test
weights are
an 200 mm
0,4 m wide,

fion of heel.

Wihara baoth o ro-tact

e)

H ationa o maat aduara F il oo oo ira e nte oo o o N
TV HICTC OUTT UmTCUTIOTTS arC toStoU, U IC TTTOST AU vVeTOSC UT U TS WO TTTCaSUT CTTICTItS auCarc tooc

recorded.

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.

1)  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) For boats assessed using option 2 in Table 3, the heel angle (degrees) is about to exceed
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(24-14)°

11,5 +
520

: (8)
see also Table 5. This event shall be ignored for design category D boats that are not fully-enclosed.

3) The total mass of test weights on board reaches 98 kg per person for the desired crew limit.
NOTE 98 kg per person is used here to ensure that a safety margin is achieved against sudden loss of stability.

4) The heel angle suddenly increases a large amount for a small increase in_heeling moment. This is
when the boat is close to a complete loss of residual stability and consequent capsize.

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

CAUTION + Because of the risk of capsize, persons should not be usé€d instead of sets of test weights
in any locgtions from which escape after capsize would be hazardous.

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

g) |If the test is limited by downflooding that is obvious d¢o the crew (e.g. over the gunwale), the crew |imit
onds to the maximum mass of test weights divided by 85 kg and rounded downward to the negrest
whole ¢r half number.

h) If the tgst is limited by maximum heel angle;oss of stability or downflooding that is not obvious to the grew
(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 hefe to ensure that a safety margin is achieved against sudden loss of stability.
NOTE 4 A half number 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 moved to the positjons
(using the criteria of ¢)"above) that result in the least freeboard margin. If the measured freeboard does
not sat|sfy Table 5,\8ets of test weights shall be removed until this is achieved, while maintaining the most
adversg positioning of the remainder.

i) The finfal crew limit shall be that which complies with both the procedure described in a) to h), and [that
given i 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 Ln/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 //0
Key
1 ign W001 “General warning” from ISO 7010
2 pupplementary text to read “Risk of capsize or swamping”

Figure 8 — Risk of capsize or swamping sign
6.5.4 Procedure for gunwale load test
6.5.4.1 This test is only required if the mass in the light craft condition-is:less than 800 kg.
6.5.4.2 Apply a vertically downwards load of 85 kg to the boat inthe light craft condition at maximym 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, thé<dry mass of the test weight must be 854, where d
is a|material coefficient as given in Table 6.
NOTE 85 kg includes a margin of 13 % to allow for the probability that a person may weigh on average mofe than 75 kg.
Table 65— Material coefficient
Material
Property
Lead 65/35 brass Steel Cast iron Aluminium
Value of d 1,099 1,138 1,151 1,163 1,612

6.5.4.3 If the boat swamps*-or capsizes under this load, it shall be restricted to design categofy D, and a
warping label as shownin‘Figure 9 shall be displayed where it is clearly visible when entering the [boat. When
thissign is fitted, it shallhcomply with Clause 8.

1

2 //0
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

6.6.1 Gen

-3:2013(E)

due to wind action

eral

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 4y < 0,5Lw| BH in the offset-load test condition, do not have to be
assessed. Other boats shall be assessed as follows.

6.6.2 Calg

The heelingd
heel and sh

Mwq =

or

Mw2 =

where

m
W
ALy
Lwi

When asse

6.6.3 Req
The heel ar
a) by com

b) by app

angle U

uirement

‘H-|-a“‘“"

TToOTT

moment due to wind, My, expressed in newton metres, is assumed to be constant at all-angle
all be calculated using either Formula 9 or Formula 10 below:

D53 ALy h vw?

D,30 ALy (ALv/ILwi + Tv) vw?

s the vertical distance between the geometric centres of 4j\xand underwater profile area, expres
n metres;

s the draught at the mid-point of the waterline length, ‘expressed in metres;

= 17 m/s for design category C, and 13 m/s fori@désign category D;

s the windage area as defined in 3.4.12, expressed in square metres;

s the length on the waterline in the offset-load test condition, expressed in metres.

5sing this criterion, righting moments shall take account of free-surface effects.

gle due to the wind heeling moment, @y, shall be determined either:
paring the heeling-moment with the curve of righting moments, or

ying a stati¢’heeling moment equal to the wind heeling moment and measuring the resulting
sing the.offset-load test data.

s of

©)

(10)

sed

heel

The angle
6.5.2.5, an

1

shall be less than 70 % of the maximum allowable heel angle in the offset-load test, derived
Ss than 70 % of the downflooding angle, ¢p, determined using either of the methods of Ann

rom
B.

6.7 Leve

| 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 flota

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

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

a)

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

26
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b) those boats 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 is to demonstrate that the boat has sufficient flotation to satisfy the swamped buoyancy load test of
C.4.3. It shall either be proven using the physical test method given in C.2 and C.4.3 or the calculation method
of Annex E for the same condition and loading.

Where flotation elements are used, they shall comply with Annex D.

In addition, the boat shall be fitted with some means, such as handholds, for persons in the water to maintain
conjact with the swamped boat.

6.9| Capsize-recovery test

6.9.1 This test is to demonstrate that a capsized boat can be returned to the upright by the adtions of the
crew using their body action and/or righting devices purposely designed and petmanently fitted fo the boat,
that| it will subsequently float, and to verify that the recommended minimum_crew mass is suffigient for the
recgvery method used.

~

6.9. Flotation material and elements used in boats employing this,test shall comply with Annex

6.9.8 The test shall be conducted in calm conditions, with_thé boat in the light craft conditior] with loose
equl|pment in the normal operating location, and air tanks, containers or bags having been tested in jaccordance
with Annex D.

6.9.4 The boat shall be capsized to approximately:1180° or the maximum practicably attainable| equilibrium
hee| angle, with the crew in the water alongside. Sufficient depth of water shall be available to allowjunimpeded
moyement of the boat. The boat shall not sink after floating in this manner for 5 min.

6.9.p The number and combined mass.efthe crew shall be the minimum suitable for the boat as re¢ommended
by the builder.

6.9.6 The boat shall be rightéd\by the crew without exploiting the sea bed or any external aid. Np more than
thref attempts are permissible,Jeach of which shall be limited to 5 min duration from commencemenpt. Only one
sucgessful attempt is required.

6.9.f The followingyinformation shall be recorded for inclusion in the owner’s manual:
— |the likelihoad"of capsize when in normal use;
— |the righting technique which is most successful;

— |th® minimum necessary crew mass, expressed in kilograms.

NOTE The likelihood of capsize may be expressed in terms similar to the following:
— “This boat should be used with great care if capsize is to be avoided.”; or

— “Even if used with great care and skill, the design of this boat is such that capsize is always a possibility, even in
light conditions.”

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.
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6.9.10 Boats passing the above test shall be given design category D, and shall be permanently marked in a
prominent position with the safety sign shown in Figure 8 and appropriate text added in the owner’s manual —

see Annex F. The sign shall comply with Clause 8.

6.10 Detection and removal of water

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

to bilge suction point(s),

to a log

directly

6.10.2 Bog
bilge pumpi

6.10.3 Des

b £ loiale it Lo TR | sall
dativurmmmorrrwinerimriay v valicu Tapiuly, Ul

overboard.

ts shall be provided with means of removing water from the bilges in accordance with|ISO 15083.
ng capacity (I/min) should reflect the degree of decking and consequent risk of water'entering the b

ign category C boats using option 4 or 6 shall be provided with means of detecting the presend

The
oat.

e of

water in the bilge from the helm position, which shall comprise:

direct Visual inspection, or

transpgrent inspection panels in interior mouldings, or

bilge alarms, or

indication of the operation of automatic bilge pumps, or

other e

quivalent means.

NOTE Essential Requirement 3.5 of EU Directive 94/25/EC requires that all craft shall be designed so as to minifnize

the risk of simking, and that particular attention should be paid where appropriate to:

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

cockpits

ventilati

pn fittings,

removal of water by pumps or other,means.

7 Tests|to be applied tosailing boats
7.1 General
Sailing boats otherthan habitable multihulls may be assessed by any one of five options according to ampunt

of flotation and.decking. These options and the tests to be applied are given in Table 7.

NOTE 1 i t.

ar-anv agiven test _the requirements mav varv accordina to the chosen ontion e a_for downflooding hei
S y 1 4 Y =) 1 S =4

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 ISO 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.
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Sailing boats also used as a non-sailing boat and assessed using 7.5 or 7.6, but which are unable to comply
with Clause 6, are considered to be acceptable provided that they display the safety sign given in Figure 8.
When this sign is fitted, it shall comply with Clause 8.

Table 7 — Tests to be applied to sailing boats

Option 78 8a 9a 10b 11b
Design categories possible CandD CandD CandD CandD CandD
Applicable to hull types All Monohull only Monohull only Monohull only Multihull only

Any boat Any boat Any boat o L Fehy enclosed
Degking or covering except “fully except “fully except “fully ranyenctoseeT Y
” » ” boat boat
enclosed™ enclosed™ enclosed™
Doynflooding-height test — — — 7.2 7.2
Regess size — — — 7.34 7.3d
. . Level (Cat. C) | Level (Cat. C)® "\

Flofation requirement (see 7.5) Basic (Cat. D) | Basic (Cat. D)° 7.8
Flofation test (see 7.5) 7.4 7.4¢ — —
Flofation elements Annex D Annex D Annex D — —
Capsize-recovery test 7.5 — — — —
Knpckdown-recovery test — 7.6 — 7.6 —
Wind stiffness test — — 7.7t — 7.79
Detection and removal of 6.10 6.10 6.10 6.10 6.10
wafer
Apply requirements of - o . . Category C
Pant 2 only

Only applicable to design category C.

Only applicable to boats with mgg-> 300 kg.
Only applicable to design category D.

Alternatively, boats may be assessed using ISO, 12217-2.

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

Flotation testing is not required fordoats satisfying the exemptions given in 7.4.1 or 7.4.2.

Boats using options 7, 8 and 9 that are not fully enclosed ‘@re considered to be susceptible to swamping when used if their design
gory, excepting those boats using option 9 and coverediby the exemptions given in footnote e.

7.2

The
by d

7.3

Downflooding

Recess size

downfloodihgrequirements of 6.3 shall be satisfied. Tests may be conducted either by practical testing or
alculatioh. T'he tests shall be conducted in accordance with 6.3.

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

NOTE

7.4 Flotation tests

7.4.

1 Level flotation test

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

The purpose of the level flotation test is to demonstrate adequate swamped buoyancy and stability.

Boats having Ly > 4,8 m and m ¢ > 150 Ly are exempt from this test provided that they are partially protected
(as defined in 3.1.6) with the undecked area comprising watertight recess(es) complying with ISO 11812, and
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provided that they comply with the wind stiffness test of 7.7 and satisfy the downflooding-height requirement

of option 4 i

n Table 3.

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

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

7.4.2 Basi

c flotation test

The purpose of the basic flotation test is to demonstrate that the boat has sufficient swamped buoyancy.

Boats havir

are paf

comply

satisfy

The test shall be performed using the physical test method given in C.2 and C.4.3 or the calculation methd

Annex E fo

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

7.5 Capsize-recovery test

7.51 The
additional p

a) fore-ar

b) centrel
NOTE I

“This bg

“If saile

prevailing conditions and the main gheet is not belayed.”

7.5.2 Bos

and shall bg¢ permanently marked in a prominent position with one of the safety signs shown in Figure 10,

appropriate

LS 4,8 rand mrc S 1O0LH are exemptfronT thistest, provided they:
tially protected (as defined in 3.1.6),
with the wind stiffness test of 7.7, and

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

the same loading condition.

capsize-recovery test shall be conducted in accordance with 6.9.1 to 6.9.9, with the follo
Feparations:

d-aft sails shall be hoisted and set;
oard(s) or keel(s) shall be lowered.
h applying 6.9.7 to a sailing boat, the likelihdod of capsize may also be expressed in terms similar to the folloy
at is very tolerant and if handled sensibly is most unlikely to capsize except in severe conditions.”; or

H with care, this boat is unlikelty\to' capsize in normal use provided that the sail area is adjusted to sui

ts passing the abovetest shall be given either design category C or D at the discretion of the bui

text added inthe‘owner’s manual — see Annex F. Safety signs shall comply with Clause 8.

d of

ving

ving:

the

der,
and
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1 1
2—— 2——
Key Key
1 pign W001 “General warning” from 1ISO 7010 1 sign W001 “General warning” from.JSO"{010
2 pupplementary text to read “Risk of capsize!” 2 supplementary text to read “Risk of capgize! Persons
in cabin may be trapped!”
a) Where there is no cabin b) Where boat is fitted with a ¢abin
Figure 10 — Safety signs for capsize recoverable-boats
7.6/ Knockdown recovery test
7.6.1 This test is to demonstrate that a boat can return to_the. upright unaided after being knocked down.

Compliance may be demonstrated either by a physical test,.of\by calculation according to 7.6.5.

7.6.2 This test shall be conducted in calm water, withi.the boat in the light craft condition with thg addition of
pergons, loose water or another test weight to a totalimass not less than that of the crew limit. The spils shall be

lowgred and stowed, and centreboard(s) or keel(s)raised unless they can be fixed in the lowered

position and

an gppropriate instruction is given in the ownersymanual. If persons are used, they shall be positiongd as shown

in Fjgure 11 prior to release of the mast. If water or another weight is used, it shall be placed ins|

de the hull.

Water may not be used if it would not be retained when the boat is heeled as required by 7.6.3 or 7.6.4 below.

Key

Ed

waterline

Figure 11 —Positioning of the crew (design category C test illustrated)

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

opti

mized 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
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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 ensure sufficient
residual freeboard for pumping or bailing.

7.6.5 Calculation to show that the righting moment is positive at the initial angle of heel may be used instead
of a practical test, provided it is assumed that the main access hatchway to cabins is fully open, and that water

enters any spaces subject to downflooding.

7.6.6
the most cri

tical direction. When this is unclear, it shall be conducted in both directions.

If the downflooding characteristics are not the same port and starboard, the test shall be conducted in

7.7 Wind

7.71

This test is
category, th

Compliance
7.7.2 Prag

7.7.21
centreline
stowed rea
and an app

7722 A
and taking

— the bog
the loa

the bo4g

stiffness test

General

o demonstrate that, when a sailing boat is heeled to a steady wind speed appropriate to the de
e boat does not start flooding. It shall not be applied to boats with mgc < 300.kg.

may be demonstrated either by practical test (see 7.7.2), or by calculation (see 7.7.3).
tical test
n the cockpit sole to represent one crew member situated within reach of the helm. Sails sha

y for hoisting, and centreboard(s) or keel(s) raised unléss they can be fixed in the lowered pos
opriate instruction is given in the owner’s manual.

v%ith the boat in the light craft condition, place a person of a‘weight with a mass of 75 kg on

bply a heeling couple to the boat, for examplelusing either of the arrangements shown in Figur
are to keep the two lines parallel, until the'first of the following occurs:

t begins to fill with water; or
H 7' and the corresponding heel angle meet those for the desired wind speed; or

t reaches 45° heel; or

for cat

marans the undersidé of one hull begins to emerge, or

for trimarans the deck of-One sidehull begins to become submerged or the centre hull begins to eme

whichelver occurs sooner.

5ign

the
| be
tion

rge,

NOTE 1 or the pufpases of this test, the mast may be fitted with temporary reinforcing or staying. The use of|twin
underwater restraintdines located forward and abaft the mast will minimize any tendency of the boat to yaw.
NOTE 2 igure*12 shows two alternative ways of arranging the lines. Tension T4 should be used in conjunction|with

lever h1 and Ilp-should be used.in r‘nnJinnr*firm with lever ho

7.7.2.3 Determine the lever height 4, in metres, the tension 7, in kilograms, and the heel angle ¢, in degrees.

7.7.2.4 Calculate the steady wind speed, in metres per second, needed to produce this heel angle as follows:

Calcula

where

32

134T + 3908,

’ ’, 13
A S (h ce t+ th)(COS(pT)

ted wind speed (m/s) = \/

(1)
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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 recommended by the
manufacturer as standard, expressed in square metres;

h'ce s the height of the geometrical centre of A’s above the waterline when upright, expressed 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 h'ce and hp are illustrated in Figure 13.

Key

7.7.

7.7.
mer

7.7.

waterline

Bny convenient location
Figure 12 — Wind stiffness test

B Compliance by ‘ealculation

B.1 Calculate-the curve of righting moments of the hull (in newton metres) when loaded wi

nber of 75 kgon the centreline.

B.2 » Toallow for one crew seated to windward, increase this curve by 294BHcos¢, (N-m).

Key
1 waterline

Figure 13 — Dimensions //'cp

and iLp

h one crew

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 vw?4's(h'ce + hLp)(cos¢)!3 (N-m)

where

vw is the 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° if
this is less. To achieve compliance, a reefed sail plan may be assumed, see 7.7.4.2.
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7.7.3.5 All the requirements of 7.7.4 shall be satisfied.
7.7.4 Requirements

7.7.4.1 The boat shall be given design category D if the calculated wind speed is 6 m/s or more, and design
category C ifitis 11 m/s or more.

7.7.4.2 Ifthe boatis unable to satisfy the requirements of 7.7.4.1 with full sail, it may be given design category C
or D if these requirements are satisfied when reefed provided that the reefed sail area is not less than two-thirds
of A's as defined in 7.7.2.4

7.7.4.3 The owner’s manual shall clearly state the apparent wind speed at which reefing becomes necesgary,
and the possible consequences of failing to reef at the appropriate time. The wind speed given shall cerresgond
to that at which the largest sail plan suitable for windward sailing in a wind speed of 10 kn to 12 kn (5,1 mjs to
6,2 m/s), in¢luding overlaps, and supplied or recommended by the manufacturer as standardj.is required tp be
reefed in aqcordance with 7.7.2.4, or 7.7.4.2 above.

NOTE The consequences of failing to reef at the appropriate time may be expressed in terms similar to the folloying:

IMPORTANT — “If not sailed with care, this boat may swamp or capsize uniless the sail area is adjugted
to suit the prevailing wind conditions and the main sheet is not belayed.”

7.7.4.4 Al boats assessed using this test shall prominently display. at{the main control position one off the
safety signg given in Figure 14. Safety signs shall comply with Clause 8.

1| 1|
2—— 2——
Key Key
1 sign WOQ1 “General warning” ffem 1SO 7010 1 sign WO001 “General warning” from 1ISO 7010
2 supplempntary text to read.*Reef sails at N knots (or 2 supplementary text to read “Reef sails before wafer
m/s) apparent wind speed?, where N is the relevant enters, or boat will flood and may not recover”
wind spdged
a) Fully enclosed boats b) Other boats

Figure 14 — Reefing safety signs

7.7.4.5 In Figure 14 a) the wind speed given shall be obtained using 7.7.4.3.

7.8 Inverted buoyancy

7.8.1 Because some sailing boats may be capsized if incorrectly handled, it shall be shown that, when the
boat is inverted and/or fully flooded, either

a) the volume of buoyancy, expressed in cubic metres, in the hull, fittings and equipment is greater than
the number represented by (m pc/850), using the method of Annex E, thus ensuring that it is sufficient
to support the mass of the loaded boat by a margin. Habitable parts of the boat may not be included.
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Dedicated air tanks and watertight compartments not containing habitable parts of the boat may be
included. Apart from these, allowance for trapped bubbles of air shall not be included; alternatively,

b) the boat when loaded to m pc does not sink, as demonstrated by a physical test.

7.8.2 Where non-habitable compartments accessible via watertight hatches or doors are used to demonstrate
positive flotation after capsize, the compartment shall be constructed to watertightness degree 1 (see ISO 11812),
with hatches and doors satisfying the watertightness requirements 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—Tase fettersmottesstham4;8mm iligh.
“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.
8 [Safety signs
Safgty signs shall be placed where they are clearly visible, and shall be made of rigid plate or flgxible labels
affiyed to the craft in such a way that they can only be removed by the use of tools. The size of the gymbols and
text|shall comply with Table 8. Text shall be in black on a white‘background, using a plain sans sqrif typeface
such as Arial Narrow. The language used shall be acceptable or as required in the country of infended use.
Thel design of the signs shall comply with ISO 3864-1.
Table 8 — Size of safety signs and supplementary text
Expected viewing distance, D
Parameter (m)
D<0,6 06<D<12 | 1,2<D<18 | 1,8<D<24|| D>24

Mirfimum height of warning sign (mm) 20,0 20,0 30,0 40,0 50,0

Mirfimum height of capital letters (mm) 2,4 4.8 7.2 9,6 12,0

Mirfimum height of lower case letters (mm)2@ 1,7 3,4 51 6,9 8,6

a Fgr example, height of letter 7e*
9 [Application
9.1| Deciding the design category
Thel desigh category finally given in respect of stability and buoyancy is that for which the boat cgmplies with
all thezappropriate tests, as required by Clause 5.

9.2 Meaning of the design categories

9.2.1 Aboat given design category C is considered to be designed for waves up to 2,0 m significant height and
a typical steady wind force of Beaufort force 6 or less. Such conditions may be encountered on exposed inland
waters, in estuaries, and in coastal waters in moderate weather conditions. Winds are assumed to gust to 17 m/s.

9.2.2 Aboat given design category D is considered to be designed for waves up to 0,3 m significant height and
occasional waves of 0,5 m height and a typical steady wind force of Beaufort force 4 or less. Such conditions
may be encountered on sheltered inland waters, and in coastal waters in fine weather. Winds are assumed to
gust to 13 m/s.
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9.2.3 The significant wave height is the mean height of the highest one-third of the waves, which approximately
corresponds to the wave height estimated by an experienced observer. Some waves will be double this height.

NOTE The definitions of these design categories align with those used in the Recreational Craft Directive of the
European Union, EU Directive 94/25/EC as amended by Directive 2003/44/EC.
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Annex A
(normative)

Full method for required downflooding height

The required downflooding height may be calculated according to the method set out below instead of using
Figure 2. In all cases, the limits given in Table A.1 apply to the required height calculated by the formula below.

The

whe

Fqi

F1 3

Table A1 — Limits on required downflooding height

Dimensions in métres

Design category
Parameter
C D
Options 1-4, 6, 10, 11 1-4, 6, 10, 11 5
hp(r) shall not be less 03 0.2 0.4
than
hp(Rr) shall not be more 0,75 0.4 .
than

iD(R) = H1 % 1 x F2 x F3 x F4 x F5

re
Hq =Ly/15
5 the opening position factor (varies.bétween 0,5 and 1,0):

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

(1 — xp/LR) or (1 — yp/BH),.Whichever is greater, see Figure A.1.

where

yp~ is the least transverse distance of a downflooding opening from the periphery of tf

downflooding height required (hp(Rr)) is calculated separately for each downflooding opening gs follows:

(A1)

bpen boats,

xp isthelongitudinal distance of a downflooding opening from the nearest extremity ¢f Ln;

e boat;
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XD2

VD2

Key
1 centreling
2 downflogding opening

Figure A.1 — Dimensions xp and yp

F7 is the opening size factor (varies between 0,6 and 1,0):
- 1,0, if a > (30LK)2

where

in square millimetres;

®.2)

. is the total combined area of openings up to the top.of any downflooding opening, expregsed

Fo=1+ )ZE-[7£H —0,4] if a < (30LR)?; (-9)
where
¥'p is the longitudinal distance of.the opening from the forward limit of L.
F3is the regess size factor, greater than.0;7 but never to be taken as greater than 1,2:
= 1,0 where the opening. is-not a recess, otherwise:
= 0,7 if the recess is.quick-draining;
L 0,7 + k0.5 if therecess is not quick-draining;
where
f = VRUAEHBHEF M)
where
VR is the volume of a non-quick-draining recess, expressed in cubic metres.
Fy is the displacement factor (typically this is between about 0,7 and 1,1):
(A.4)

1/3
(107
| 1, B?
H

where
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Vb s the volume of displacement in the maximum load condition, V'p = m_pc/1 025;

B is By for monohull, and By for catamarans and trimarans.

F5 is the flotation factor:
= 0,8 for boats using options 1 and 3, see Table 3;
= 0,9 for boats using option 6;

= 1,0 for boats using options 2, 5, 10 and 11;

= 1,25 for boats using option 4.
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B.1

Annex B
(normative)

Methods for calculating downflooding angle

Choice of method

Either of thl methods B.2 or B.3 may be used.

B.2 Theoretical calculation

The downfl
from the lin
at which po
computer s

B.3 Ap

The followir]
suitable for

¢p = tan~'(zp/y'p)

boding angle is most accurately determined by computer calculation, using the/shape of the
bs plan. Most software packages for calculating stability have provision for finding the angle of
nts with specified coordinates become submerged. Thus, if righting moments are determined u
bftware, downflooding angles can be obtained at the same time.

proximate method for downflooding angles up te 60°

g approximate method may be used for estimating the downflooding angle of monohulls, but is
angles less than about 60°:

hull
heel
5ing

bnly

(.1)

B.2)

the

¢p is the angle whose tangentis (zp / y'b) (
where
zp is|the height, expressed in metres, to downflooding point above the waterline;
v'p isfthe transverse distance, expressed in metres, of the downflooding point from the centreline of
bgat.
See Table B.1 and Figure B.1.
Table B.1 — Approximate method for downflooding angle
, o)
zply'p
degrees
0,10 5,7
0,15 8,5
0,20 11,3
0,25 14,0
0,30 16,7
0,35 19,3
0,40 21,8
0,45 24,2
0,50 26,6
0,55 28,8
0,60 31,0
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¢
zply'p
degrees

0,65 33,0
0,70 35,0
0,75 36,9
0,80 38,7
0,85 40,4
0,90 42,0
0,95 43,5
1,00 45,0
1,05 46,4
1,10 47,7
1,15 49,0
1,20 50,2
1,30 52,4
1,40 54,5
1,50 56,3
1,60 58,0
1,70 59,5

Key
waterline

A WODN -~

example of engine air inlet

downflooding opening protected by coaming
example of internal downflooding opening

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

The methoq

C.2 Test condition

During the fests, the boat shall be in calm water in the light craft condition and then equipped as follows:

a)

b)

c)

)

42

Annex C
(normative)

Method for flotation tests

General

A mas{
be add

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

For ou
columrn
engine
dry ma
outfit. H

For inb
installe

Replag
actual

Portab
fuel or

All coc
drains

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

Void cq

in Anng¢x D shall.be opened so that they become swamped with water.

Boats i

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

equal to 25 % of the dry mass of stores and equipment included in the(maximum total load 5
2d on the interior deck, on the centreline at Ln/2.

board engines, the builder’s maximum recommended powér shall be used. Tables C.1 and
s 2 and 4 give the appropriate replacement mass to be used with respect to engine power for p
5. A heavier mass may be used if it is recorded in the owner’s manual. A mass of 86 % of the en

Boats equipped for use both with and without an outboard engine shall be tested in both conditi

oard engines, the replacement mass shall bedéad, steel or iron of a mass equal to 75 % of
d dry mass of the engine and stern-drive.

ement masses shall, as far as practicable, have the same position of centre of gravity as
engine.
water.

Kpit and similar drains(mormally open during operation of the boat shall be left open. The plug
or emptying the boatof residual water when ashore shall be in place.

mpartments’integral with the boat structure and not complying with the requirements for air t3

htended to be fitted with engines of more than 3 kW and which are fitted with integral air tanks w

hall

ion.

C.2,
ptrol
pine

5s shall be used for diesel, jet-propulsor or electric outboards, if these are supplied as the stanglard

DNS.

the

the

e fuel tanks shall be removed: Fixed tanks shall either be removed, or shall be full with either

s of

ers.

nks

hich

have |zg

minated, glllnd’ welded or halted seams in their construction _and which air tanks do not cod

ply

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.
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Engine + controls Battery
Engine power kg kg
kW Column 1 Column 2 Column 3 Column 4
Dry Swamp Dry Swamp
0to1,5 13,7 11,7 — —
1,6t02,9 18,2 15,5 — —
3,0t0 5,2 40,9 34,8 — —
5,3t0 11,2 60,0 51,0 9,1 50
11,30 to 18,7 104,5 88,9 20,5 11,4
18,8 to 33,6 1241 106,2 20,5 11,4
33,710 44,8 161,7 138,2 20,5 "4
44,9 to 56,0 188,5 161,0 20,5 11,4
56,1to 74,6 207,6 177,2 20,5 11,4
74,7 to 108,2 258,6 220,5 20,8 11,4
108,3 to 164,1 260,7 2223 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.ofitwin-engine installations
Engine + controls Battery
Total engine power kg
kwW Column 1 Column 2 Column 3 Column 4
Dry Swamp Dry Swamp
37,6 to 67,2 247,9 212,2 40,9 22,7
67,3,t0 89,6 323,3 276,2 40,9 22,7
89,7106 112,0 376,8 321,8 40,9 22,7
112,1 to 149,2 415,0 354,2 40,9 22,7
149,3 to 216,4 5171 440,9 40,9 22,7
216,5 to 328,2 521,2 4445 40,9 22,7
328,3 and over 624,9 532,5 40,9 22,7

Table C.3 — Numt f air tanks to | |

Total number of air tanks

Number to be opened

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

C.3 Swamped stability test

C.31

A metallic test weight with a dry mass of 64CL 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
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(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 d is a coefficient to account for the buoyancy of the test weight, as given in Table C.4. Where test

(C.1)

weights are not all of the same material, the calculation should be similar to:
m.p mgl "MAL _goL
1,099 1163 1,612
where
mLp Is the mass of lead weights, expressed in kilograms;
mc|  Is the mass of cast-iron weights, expressed in kilograms;
maL Is the mass of aluminium weights, expressed in kilograms.
C.3.3 As an alternative to suspending a test weight over the side, an equivalent heelingimoment (calcul
when the bpat is upright) may be applied using weights or persons positioned inside, the boat at seat Ig

Persons m4

y only be used if they are not immersed when the boat is heeled.

hted
vel.

C.3.4 With the test weight in each position in turn, swamp the boat by applyinhg a downwards force at a posjtion
on the gunwale at approximately mid-Ly until the deepest point of the guAwale or coaming is 0,2 m below| the
water surfage. Hold the boat in this position until the water level has equalized, or for 5 min, whichever is Iess,
and then release the boat.
NOTE It is often helpful to partially fill the boat with water beforexswamping in this manner.
C.3.5 Forleach position of the test weights, after a further 5:min have elapsed, the boat shall not heel more than{45°.
3
Key
1 centreline
2 deck
3 open boat
4 cockpit
Figure C.1 — Positioning test weights
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Table C.4 — Material coefficient
Material
Property
Lead 65/35 brass Steel Cast iron Aluminium
Value of d 1,099 1,138 1,151 1,163 1,612
C.4 Swamped buoyancy tests
C.41 General
Boats of LH < 4,8 m shall satisfy both the tests described in C.4.2 and C.4.3. Boats of Ly > 4,8 ‘myphall satisfy
the fest described in C.4.3.
C.42 One-person test
C.4J2.1 Load metallic test weights with a dry mass of 754 on the inner bottom 'of the boat. Alternatively,
proyided they are not immersed above the knee, a person may be used instead of test weights, pfovided that
they have a total dry mass of not less than 82,5 kg. This mass may be located at any longitudipal position
neefled 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 approximately mid-Ly
unti| the deepest point of the gunwale or coaming is 0,2 m below the water surface. Hold the boat in fhis position
unti| 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.4/2.3 After a further 5 min have elapsed, it shall®e demonstrated that the swamped boat floats quch that the
resiflual freeboard and the corresponding position-of the one person allow the latter to pump or bail the boat dry.
C.43 Load test
C.413.1 Load metallic test weights.on the inner bottom of the boat, evenly about the centre of the arpa available
to the crew, according to the crewtlimit (CL) as given in Table C.5. This area shall have a minimum headroom
clegrance of 0,6 m above the swamped waterline. Alternatively, provided they are not immersed above the
kneg, people may be used-instead of test weights, provided that they have a total dry mass of not lg¢ss 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.

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.
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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 in kilograms

Crew limit (CL)
Formula
1 2 3 4 5 6 7 8 9 10
6dCL, min. 15d = 15d 15d 18d 24d 30d 36d 424 48d 54d 60d
d(60 + 15CL) = 75d 90d 1054 120d 135d 150d 165d 180d 1954 210d
d(50 + 10Clo—= 604 704 804 904 1004 1404 1204 1304 1404 1504
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Annex D
(normative)

Flotation material and elements

Requirements

Flot
flots

Tho
con

btion elements as defined in Clause 3 shall comply with the requirements in Table D.1.)Oth
tion elements shall be evaluated following the same principles.

se materials or parts of the boat which are not primarily intended to provide flotatiombut'which n
ribute to the flotation characteristics shall not be subject to the requirements in-this'annex.

Table D.1 — Requirements for flotation elements

er types of

evertheless

NO

TE 2 RT denotes that this propertyis required, and is required to be tested by the builder.

Property Air tank Air container alr'::jlar:zdc:ﬁgr Lo:lacti:rr;:lity

Airfightness RT RT R —
Meghanical robustness or protection R R R R
Drgining facility R R — —
Resistant to or protected from sunlight — R R R
Fitted with an inflation point — — R —
Terpperature resistant —40 °C to +60 °C — — — R
Walter absorption max. 8 % by volume — — — R
Segurely fastened to withstand buoyancy force — R R R
Eng¢apsulated or resistant to liquids — — R R
Label: “Do not puncture air tank/container/bag” R R R —
NOJ'E 1 R denotes that this property is-required but is not subject to a specific test by the builder.

D.2

The
to I

Where airtanks or air containers are used, they shall be subject to a pressure test, carried out at ar]

pres

Tests

water absorption of low-density material shall not exceed 8 % by volume after being submerged for 8
O 2896. Matérial complying with IMO Resolution MSC.81(70)[3] shall be deemed to satisfy this req

sure, with a permitted pressure drop within 30 s, as given in Table D.2.

daccording
uirement.

initial over-

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.
Table D.2 — Test pressures
Condition Enhanced pressure test Basic pressure test
Chambers required to be opened None As detailed in Table C.3
during flotation tests
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)
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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 7.4, 7.5 or 7.6.
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Annex E
(normative)

Calculation method for basic flotation requirement

Introduction

E.2
floo
elern
ina

E.2

E.2
of th

whsg

E.2

The|
ther

Hed or inverted boat is totally immersed, the buoyancy available from the hull structure, fittings,
hents exceeds that required to support the mass of the boat prepared in accordancewith C.2
ccordance with C.4.3 by a defined margin.

Method

1 Calculate the volume of the various elements of the boat by dire¢t calculation and/or from 3
e mass and density of the different materials, using the expression:

V=mlp

re
V' is the volume of an element, expressed in cubic metres;
m is the mass of that element, expressed.in“kilograms;

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

2 Calculate the total buoyant volume of the boat, Vg, by adding together the volumes of
the hull structure (see Table-E:1),
the gross volume of fixed-tanks for fuel, water, or other stored fluids, and of batteries, and

the gross volume-of air tanks or containers meeting the requirements of Annex D.

buoyant volumie of engines and other fittings and equipment may also be included (see Table E
n will enhance the safety margin.

sto

ed below decks.

Noxllowance shall be included for trapped bubbles of air, or for crew, masts, or sails and rigging ot

E.2.

3 Show that

Vg > TTEST for options 6, 8 or 9
930

Vg > TTEST for option 11
850

where
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nd flotation
and loaded

knowledge

(E.1)

1). Omitting

er than that

49


https://standardsiso.com/api/?name=d150b1957190ba6716fde9ce9c2c23d5

ISO 12217-3:2013(E)

14} is the total buoyant volume of the boat, expressed in cubic metres, calculated in E.2.2;

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

50

Material Density
Lead 11 400
Bronze 8900
Brass (65/35) 8450
Steel 7 800
Castiron 7 300
Aluminium alloys 2700
GRP laminate 1500
Flotation foam materials 40
Structural foam materials 80
Balsa core material 150
Oak 770
Teak 640
Mahogany 550
Miscellaneous equipment 2000
Food and other\stores 2000
Stowed sails.and ropes 1200
Window,glass 2500
Window plastic 1200
Diesel engines 5000
Petrol engines 4000
Outboard engines 3000
Sail-drive struts 3000
Sterm=drivestruts 3000
Plywood 600
Western red cedar 370
Spruce 430
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Annex F
(normative)

Information for owner’s manual

General information

The
in 19

Am

Thig

F.2

If ag

a)

b)

0O 10240.

laximum load has been used for assessing stability and buoyancy comprising

manufacturer’'s maximum recommended load per ISO 14946 .4l kg
fuel, fresh water, other fluids to maximum capacity of fixed tanks ~ (™......... kg
Maximumload N L. kg

assessment has been made assuming that

the boat in the empty craft condition has a massof _~ ... kg
the boat in the light craft condition has a mass of, ~ ... kg
the maximum recommended outboard enginémassis ... kg

all standard equipment is aboard.

Specific information

propriate, the following infgrmation should be included in the owner’s manual.

and 7.7.2.1).

IMPORTANT — This boat is only intended to be sailed with the centreboard(s) or d
locked in the lowered position. (where the stability has only been assessed in this conditio

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

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

rop keel(s)
N, see 7.6.2

Where certainvparts of the boat have had crew access restricted by the offset-load test of 6.5, the fgllowing text

sha

| be/inetuded, as appropriate:

c)

For stability reasons, the following parts of the bhoat should only he accessed by peaple in

exceptional

circumstances: (insert list of relevant locations). Such locations are indicated by the following safety sign:

© 1SO 2013 — All rights reserved
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Key
1
2

Key
1
2

e)

f)

g)

1"

2/

sign P0O(Q
supplem

For sta
numbe
flybridg
at the ¢

4 “No thoroughfare” from ISO 7010
Eentary text to read “No access”

Figure F1 — No access sign

bility reasons, the following parts of the boat should only be accessed by.more than the indic

e, and limit on each location). Such locations are indicated by the following safety sign and/or a
ach control position:

11—

2/

sign W01 “General warning” from ISO 7010

supplem
for exam

The fo
obsery
anchor

This bg

entary text to read “Max N persons on (location)” where N is the relevant number and (location) is express
ple as “flybridge” or “coachrpof*

Figure F.2 — Limited access sign

lowing openings are marked “KEEP SHUT WHEN UNDER WAY”, and care should be take
b this warhing: (insert list of relevant opening locations). “Under way” has the meaning “ng
or madesfast to the shore, or aground”. (Text to be inserted when required according to 6.3.1.

athas been assessed as capable of supporting the crew even when swamped (when meeting

hted

[ of persons in exceptional circumstances: (insert list of relevant locations, e.g. deck, coachfoof,

5ign

ed

h to
t at
5).

the

fo6 7 6.9 6.0 76 o 70\

requirements

St
TTCTItO U U7, OO UL T 1. U O 1.0

This boat is vulnerable 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.

The following safety signs warn of these hazards.

52
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1| 1|
2—— 20—t
Key Key
1 pign W001 “General warning” from 1ISO 7010 1 sign W001 “General warning” from.JSO"{010
2 pupplementary text to read “Risk of capsize!” 2 supplementary text to read “Risk of capsize! Persons

a) Where there is no cabin

in cabin may be trapped!”

Figure F.3 — Risk of capsize sign

b) Where boat is fitted with a ¢abin

h) |This boat may swamp or capsize if excessive sail is carried. It is designed not to sink if this pccurs. The

assessed using 7.7)

The] following safety sign warns of this hazard.

working sail plan should be reduced if the apparent wind exceéds ... knots/metres per second. Particular
care should be taken in gusty wind conditions. The followifig/safety sign warns of this hazard. (Boats

1| 1|
2—— o0t
Key Key
1 pign W001 “Generalwarning” from 1ISO 7010 1 sign W001 “General warning” from 1ISO 7010
2 pupplementary texito read “Reef sails at N knots (or 2 supplementary text to read “Reef sails bg¢fore water

ind speed

m/s) apparent\wind speed”, where N is the relevant

a) Fully enclosed boats

Figure F-4— Reefing warning stgns

b) Other boats

enters, or boat will flood and may not reqover”

i)  This boat has limited stability and is therefore at greater risk of capsize or swamping. Users should take

special care to keep the boat upright by adjusting their position in the boat. The following safety sign warns
of this hazard. (Boats assessed using 6.5.3.4)
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1"

2/

Key
1 sign W04I)1 “General warning” from ISO 7010
2 supplemgntary text to read “Risk of capsize or swamping”

Figure F.5 — Risk of capsize or swamping sign

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

1"

2/

Key
1 sign WOQ1 “General warning” from 1ISO 7010
2 supplempntary text to read “Do not sit on gunwalé”

Figure F.6 — Do not sit on gunwale sign
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Annex G
(informative)

Summary of requirements

The design category given in respect of stability and buoyancy is that for which the boat satisfies all the
requirements according to 6.1, as summarized in Table G.1, or 7.1, as summarized in Table G.2.

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

¢onfi Option number 1 2 3 4 5 6
Lonfigu-
Ttion or Design category C D (o3 D D Cc D D IC D
requirement Lengths applicable LH<6,0m fvz4.8mand Ly<6,0m
Any amount — — — — — — — — yes yes
Degree of Partially protected — — — — — yes yes — = —
decking or
overing Not fully enclosed yes yes — — yes — — yes — —
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 — 0}32 | 0,282
dﬁ :’i’;fr']??g'gg Shallnotbe lessthan | 0,30 |Lw/24 | Lw/A7 |%p20 | Lw/i24 | Lwi12 | Lui4 | 0,40 | Ly15 | Lu/17
usinpg Figure 2) | Need not be more than — 0,25 | 0,353 0,30 0,25 0,50 0,40 — 0}40 | 0,353
Dojvnflooding Shall not be less than 0,30 0,20 0,30 0,20 0,20 0,30 0,20 0,40 0}30 0,20
height (6.3 by
Annex A) Need not be more than 0,75 0,40 0,75 0,40 0,40 0,75 0,40 — ol75 0,40
Récess size max % loss in GMt 1200
(6.4) NB: only if fully enclosed FRILH
Mass | withoutsafety | (gg | g5 | 85 | 85 | — | 8 | 8 | 8 | $5 | 85
(kg) sign Figure 8
used
per with safety. . 14,17x . 14,17x . . . . B .
Offset-load person sign Figure’'8 Ly Ly
test Freeboard(left (m) > 0,10 0,01 0,10 0,01 — 0,15 0,01 0,17 0,10 0,01
(6.5) Heehangle limit
(Table 6) yes _ yes _ _ _ _ _ Jes _
onlyif fully enclosed
Gunwale load test required if m ¢ < 800kg
Hgel due te when vy (M/s) = 17 13 17 13 13 17 13 13 7 13
wind (6.6) 0.7 07 07 0,7 0,7 0,7 0,7 0,7 7 0,7
YT | windheelangle g« | 0% | 00 | form | ot | dor | dom | o | dom | dpre | dors
vy afe B B and and are e ane I
0,5LwLBH 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 1"
or
requirement Design category CandD | Cand D 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 (7.2) Shall not be less than — — — — 0,30 Ly/24 0,30 Ln/24
(using Figure 2) Need not be more than — — — — — 0,25 — 0,25
Downfloodipg Shall not be less than — — — — 0,30 0,20 0,30 0,20
height (7.2
(by Annex ) Need not be more than — — — — 0,75 0,40 0,75 0,40
Recess size o . 1200 1200
(7.3) max % loss in GMT — — — — FrILH — Frldy —
Flotation tept Basic — yes yes yes - — - ]
required (7.4) None yes — — — yes yes yes ygs
Capsize Conduct test yes — — — — — — —
recovery tept
(7.5) Safety sign yes — — — — — — —
Knockdowh
recovery tept — yes — — yes yes — —
(7.6)
Conduct test — — yes yes — — yes yds
Wind stiffnesss .
test (7.7) Calc wind speed (m/s) > — — 11 6 — — 11 q
Safety sign — —_ yes yes —_ — yes yds
Inverted
buoyancy (718) VB = mLpc/850 — — = — — — — st
Detection apd
removal o yes yes yes yes yes yes yes yds
water (6.1Q)
App!y Part|2 _ . o _ o _ yes |
requiremengs

56
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Annex H
(informative)

Worksheets

The following worksheets are provided to assist in the systematic assessment of a boat according to this part
of ISO 12217.

© 1S0O 2013 — Al rights reserved 57


https://standardsiso.com/api/?name=d150b1957190ba6716fde9ce9c2c23d5

ISO 12217-3:2013(E)

ISO 12217-3 BOATS OF HULL LENGTH LESS THAN 6 m
CALCULATION WORKSHEET No. 1

[ 223 T T o TP
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 Tapte |l
Empty craff condition mass mec kg 3:3:1
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 ¢gondition 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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NON-SAIL TESTS TO BE APPLIED

Question Answer Ref.

Is boat fully enclosed? (see definition in ref.) YES/NO 3.1.5
Is boat partially protected? (see definition in ref.) YES/NO 3.1.6

Item Symbol Unit Value Ref.
Length of hull Ly m ISO 8666
Length waterline in loaded arrival condition L m Table 1
Bdam of hull Buy m SO 8666

Chpose any ONE of the following options, and use all the worksheets indicated for that'option.
Option No. 1° 2 3@ 4 5 6°
Agplicable to Ly<6,0m Lp248mand Ly<6,) m
Dgsign categories possible CandD Cand D D CandD D only CandD
. . Any Any
Adplicable to engine powers of <3 kW Any amount [ Any amount | Any amount
amount amount
. . Inboard
Agplicable to the following types .
of engine installation Any Any AQY Any Any engines
only
All boats All boats . All boats All boats
. . . Fully . Partially . .
Dgcking or covering except 'fully «Jexcept 'fully d | except 'fully | except 'fully
b | enclosed .6 | protected b b
enclosed enclosed enclosed ¢nclosed
Dgwnflooding height test 4°or5° 4cor'5 4or5 4or5 4or5 4or5
Rgcess size — 6 — — —
Offset load test 7 7 — 7 7 7
Hdel due to wind 89 89 89 89 89 89
Flgtation standard Level — — — — Basic
Flgtation test 9 — — — — 9or10
Flgtation elements Annex D — Annex D — — Annex D
C4psize recovery test — — 11 — — —
Dgtection & removal of-watéer 14 14 14 14 14 14
SYUMMARY 15 15 15 15 15 15
@ | Boats using options 1, 3 and 6 are considered to be susceptible to swamping when used in their design category.
® | That is, any,boat that is not 'fully enclosed', thus including boats without any decking.
¢ | This term is defined in 3.1.5.
4 | THis.term is defined in 3.1.6.
e The downflooding height test is not required to be conducted on the following boats:

— those which, when tested in accordance with normative C.4.3, have been shown to support, in addition to the mass required
by C.2 and Table C.5, an additional equivalent dry mass (kg) of (75-CL + 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.

f This test only applies to boats of design category C.
9 The application of Worksheet 8 is only required for boats where A v/(Lw. Bu) > 0,5.

Option selected
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