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RESOLUTION MSC.48(66)
(adopted on 4 June 1996)

ADOPTION OF THE INTERNATIONAL LIFE-SAVING APPLIANCE (LSA) CODE

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the Intenational Maritime Organization
concermng the functions of the Commutiee,

RECOGNIZING the need to provide international standards for hfe-saving apphances required
by chapter 11l of the Interational Convention for the Salety of Lile at Sea (SOLAS), 1974, as amended.

NOTING resolution MSC 47(66) by which 1t adopted. inrer alta, amendments to chapler I1I of
the SOLAS Convention o make the provisions of the Internatonal Life-Saving Appliance (LSA) Code
mandalory under that Convention on or after | July 1998,

HAVING CONSIDERED, at its sixtv-sixth session, the text of the preposed LSA Code.

1 ADOPTS the International Life-Saving Apphance (LSA) Code the text of which 1s set out in (he
Annex Lo the present resolution,

2 NOTES (hat under the amendments to chapler 111 of the 1974 SOLAS Convention, amendmenls
to the LSA Code shall be adopted. brought into force and shall take effect in accordance with the
provisions of article VIII of that Convention concemning the amendments procedure applicable lo the
Annex to the Convention other than chapter 1.

3 REQUESTS the Secretary-General to transmit certified copies of the present resolution and the
text of the LSA Code contained in the Annex 1o all Contracting Governments to the Convention;

4 FURTHER REQUESTS lhe Secretary-General o (ransmit copies of this resolution and 1ls Annex
to Members of the Orgamzation, which are not Contracting Governments to the Convention
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RESOLUTION MSC.48(66)
(adopted on 4 June 1996)
ADOPTION OF THE INTERNATIONAL LIFE-SAVING APPLIANCE (LSA) CODE

o

THE INTERNATIONAL LIFE-SAVING APPLIANCE CODE
PREAMBLE

1 The purpose of this Code is lo provide internalional standards for life-saving appliances required
by chapter I1I of the International Convention [or the Safety of Life al Sea (SOLAS), 1974

2 On and afier 1 July 1998, the requirements ¢f (his Code will be mandatory under the
International Convention for the Safety of Life al Sea (SOLAS), 1974, as amended.  Any future
amendment to the Code will be adopted and brought into force in accordance with the procedure laid
down in article VIIT of that Convention.



CHAPTER I - GENERAL
1.1 Definitions
1.1.1  Convention means the International Convention for the Safety of Life at Sea, 1974, as amended

1 1.2 Effective clearing of the ship 1s the ability of the [ree-fall lifeboal 1o move away from the ship
alter free-fall launching without using its engine

113 Free-full acceleration 1s the rate of change of velocily experienced by the occupants during
launching of a [ree-fall hifeboal.

114 [Free-fall certification height 1s the greatest launching height for which the lifeboat 1s o be
approved, measured from the sull water surface to the lowest point on the hifeboat when the lifeboat 1s
1 the launch configuration.

115  Launching ramp angle 1s the angle between the horizontal and the launch rail of the lifeboat in
its launching position with the ship on even keel

116 Launching ramp length 1s the distance between the stern of the lifeboat and the lower end of the
launching ramp

1.1 7  Regulation means a regulation contained in the Annex to the Convention
LL8  Requred free-fall height 1s the greatest distance measured {rom the sull waler surface to the
lowest point on the lifeboal when the lifeboat is n the laurch configuration and the ship is in 113 lightest

seagoing condition

119 Retro-reflective material is a material which reflects i the opposile direction a beam of light
directed on it

1.1.10 Water-entry angle 1s the angle between the hornizontal and the launch rail of the lifeboat when
1t first enters the water

1.1.11 The terms used in this Code have the same meamng as those defined in regulation 111/3.

1.2 General requirements for life-saving appliances

121 Paragraph | 2.2.7 apples to hife-saving appliances on all ships

122 Unless expressly provided otherwise or unless, in the opinion of the Administration having regard

to the particular vovages on which the ship is constantly engaged, other requirements are appropriate,
all life-saving appliances prescribed in this part shall

| be constructed with proper workmanship and matenals,
2 not be damaged m stowage throughout (he air temperature range -30°C to +65°C;
3 if they are hikely to be immersed in seawater during their use, operale throughout the

seawater lemperature range -1°C to +30°C;



4 where applcable, be rot-proof, corrosion-resistant, and not be unduly affected by
seawater, oil or fungal attack,

.5 where exposed to sunlight, be resistant to deterioration,
.6 be of a highly visible colour on all parts where this will assist detection,
N s be fitted with retro-reflective matenal where 1t will assist in detection and in accordance

with the recommendations of the Organization;

8 if they are to be used in a seaway, be capable of satsfactory operation in that
environment;
9 be clearly marked with approval information including the Admmstration which

approved 11, and any operational restrictions, and

.10 where applicable, be provided with electrical short circuit protection 1o prevent damage
or injury.

1.2.3  The Administration shall determine the period of acceptability of hfe-saving appliances which
are subject to deterioration with age Such life-saving appliances shall be marked with a means for
determining their age or the date by which they must be replaced Permanent marking with a date of
expiry is the preferred method of establishing the period of acceptability. Batteries not marked with an
expiration date may be used if thev are replaced annually, or in the case of a secondary battery
(accumulator), if the condition of the electrolyte can be readily checked.

CHAPTER 1I - PERSONAL LIFE-SAVING APPLIANCES
2.1 Lifebuoys
2 1.1 Lifebuoy specification

Every lifebuoy shall:

ok have an outer diameter of not more than 800 mm and an inner diameter of not less than
400 mm;
2 be construcled of inherently buoyant material; it shall not depend upon rushes, cork

shavings or granulated cork, any other loose granulated matenal or any air compartment
which depends on inflation for buoyancy;

3 be capable of supporting not less than 14 5 kg of iron in fresh water for a period of 24 h,

4 have a mass of not less than 2 5 kg;

5 not sustain burming or continue melling afier being totally enveloped in a fire for a period
of2s;

6 be constructed to withstand a drop into the water from the height at which it is slowed

above the waterline in the lightest seagoing condition or 30 m, whichever is the greater,
without impairing either its operating capability or that of its attached components;



alGim

if 1t 15 intended 1o operate the quick release arrangement provided for the self-activated
smoke signals and self~igniting lights, have a mass sufficient to operate the quick release
arrangement, and

be fitted with a grabline not less than 9 5 mm in diameter and not less than 4 times (he
outside diameter of the body of ihe buoy in length The grabline shall be secured at four
equidistant points around the circumference of the buoy 1o form four equal loops

212 Lifebuoy self-igniting lights

Self-igniting lights required by regulation ITI/7.1.3 shall:

1

2

4

be such that they cannot be extinguished by water;

be of white colour and capable of either burming continuously with a luminous intensity
of not less than 2 cd in all directions of the upper hemisphere or flashing (discharge
flashing) at a rate of not less than 50 flashes and not more than 70 flashes per minute with
at least the corresponding effective luminous ntensity,

be provided with a source of energy capable of meeling the requirement of paragraph
21.2.2 for a period of at least 2 h; and

be capable of wilhstanding the drop test required by paragraph 2 1.1.6.

2.13 Lifebuoy self-activating smoke signals

Self-activating smoke signals required by regulation 111/7.1.3 shall:

1

A4

5

emit smoke of a highly visible colour at a umform rate for a period of at least 15 mmn
when floating in calm water;

not 1gnite explosively or emut any flame during the entire smoke enussion time of the
signal,

not be swamped in a seaway;,
continue to emit smoke when fully submerged in water for a period of at least 10 s; and

be capable of withstanding the drop test required by paragraph 2.1.1.6

2.1.4 Buoyant lifelines

Buoyant hfelines required by regulation III/7.1 2 shall*

.

2

3

be non-kinking,
have a diameter of not less than 8 mm; and

have a breaking strength of not less than 5 kN.



2.2 Lifejackets

2.2.1 General requirements for lifejackets

22.1.1 A hifejacket shall not sustain burning or continue melting afler being lotally enveloped in a fire
for a period of 2 s

2.2.1.2 An adult hifejacket shall be so constructed that.

.1

al least 75% of persons, who are completely unfamiliar with the hifejacket, can correctly
don 1t within a period of 1 min without assistance, guidance or prior demonstration,

after demonstration. all persons can correctly don it within a period of I min without
assistance;

it 1s clearly capable of being worn 1n only one way or, as far as is praclicable, cannot be
donned incorrectly,

1t 15 comfortable to wear; and

it allows the wearer 1o jump from a height ol at least 4.5 m 1nto the water without injury
and without dislodging or damaging the lifejacket

2.2.1.3 An adult hifejacket shall have sufficient buoyancy and stabihty 1n calm fresh water to

1

lift the mouth of an exhausted or unconscious person not less than 120 mm clear of the
water with the body inclined backwards at an angle of not less than 20° from the vertical
position; and

turn Lhe body of an unconscious person 1n the water from any postlion to one where the
mouth 1s clear of the walter in not more than 5 s.

2.2.1.4 An adult lifejacket shall allow the person wearing il to swim a shorl distance and to board a

survival crafl,

2.2.1.5 A child hifejacket shall be constructed and perform the same as an adult lifejacket except as

follows.

donmng assistance is permitied for small children;

it shall only be required 1o lifi the mouth of an exhausted or unconscious wearer clear of
the water a distance approprate o the size of the intended wearer; and

assistance may be given to board a survival crafl, but wearer mobility shall not be
significantly reduced.

2.2.1.6 In addition to the markings required by paragraph 1.2.2.9 , a child hifejacket shall be marked wath:

5

2,

the height or weight range for which the lifejacket will meet the testing and evaluation
criteria recommended by the Organization; and

a"child" symbol as shown in the "child's lifejacket" symbol adopted by the Organization.



2217 A hifejacket shall have buovancy which 1s not reduced by more than 5% after 24 h submersion
in fresh water

2 2.1 8 Each lifejacket shall be fitted wath a whistle firmly secured by a cord
222 Inflatable lifejackets

A lifejacket which depends on inflation lor buovancy shall have not less than two separate compartmenis
and comply with the requirements of paragraph 2.2.1 and shall’

1 inflate automatically on immersion, be provided with a device to permit inflation by a
single manual motion and be capable of being inflated by mouth:

2 in the event of loss of buovancy in any one compartment be capable of complying with
the requirements of paragraphs 2.2.1.2,22 1 3 and 2 2.1.4; and

3 comply with the requirements of paragraph 2 2 1.7 after inflation by means of the
automatic mechanism

223 Lifejacket lights

22 3 1 Each hifejacket light shall

1 have a luminous ntensity of not less than 075 cd mn all direcuons of the upper
hemisphere,
2 have a source of energy capable of providing a luminous ntenstity of 0,75 ¢d for a penod

of at least 8 h,

3 be wisible over as greal a segment of the upper hemusphere as 1s practicable when
altached to a hifejackel. and

4 be of white colour
2.2.3 2 If the hight referred 1o in paragraph 2.2 3 1 1s a flashing light, 11 shall, in addition.
B be provided with a manually operated switch, and

2 {lash at a rate of not less than 50 {lashes and not more than 70 flashes per minute with an
effective luminous intensity of at least 0.75 ¢d

2.3 Immersion suits
231 General requirements for immersion suits
2.3 11 The immersion suit shall be constructed with waterproof materials such that-
1 it can be unpacked and donned without assistance within 2 min, taking into account any

associated clothing, and a lifejacket if the immersion suit is to be worn in conjunclion
with a lifejacket,



2 it will not sustain burmng or continue melting afier being totally enveloped 1 a fire for
aperiod of 2 s,

3 it will cover the whole body with the exception of the face. Hands shall also be covered
unless permanently attached gloves are provided;

4 it 1s provided with arrangements to mimmize or reduce free air in the legs of the swil; and

S5 following a jump from a height of not less than 4.5 m into the water there 15 no undue
ingress of waler into the suit,

23.1.2 An immersion smit which also complies with the requirements of section 2.2 may be classified
as a lifejacket.

2.3.13 An immersion swit shall permmt the person wearing it. and also wearing a lifejacket if the
immersion suit is to be worn in conjunction with a lifejackel, to.

.1 climb up and down a vertical ladder at least 5 m in length;
2 perform normal dulies associated with abandonment;
3 jump from a height of not less than 4 5 m into the water without damaging or dislodging

the immersion suit, or being injured, and
4 swim a short distance through the water and board a survival crafl.

2.3 1.4 An immersion suit which has buoyancy and 1s designed to be worn without a lifejacket shall be
fitted with a light complying with the requirements of paragraph 2.2.3 and the whistle prescribed by
paragraph 2.2 1.8

2.3.1.5 If the immersion swt 1s (o be worn 1n conjunchion with a lifejacket, the lifejacket shall be wom
over the immersion suil. A person wearing such an immersion suit shall be able to don a lifejacket
without assistance.

2,32 Thermal performance requirements for immersion suits
2.3.2.1 Animmersion suit made of material which has no inherent msulation shall be.
1 marked with instructions that it must be worn in conjunction with warm clothing; and

2 so constructed that, when wom n conjunction with warm clothing, and with a lifejacket
if the immersion suit i1s 10 be wom with a lifejacket, the immersion suit continues (o
provide sufficient thermal protection, following one jump by the wearer into the water
from a height of 4.5 m, to ensure that when it is worn for a period of 1h in calm
circulating water at a temperature of 5°C, the wearer's body core temperature does not
fall more than 2°C.

2.3.2.2 Animmersion suit made of material with inherent insulation, when womn either on its own or with
a lifejacket, if the immersion suit 1s to be wom in conjunction with a lifejacket, shall provide the wearer
with sufficient thermal insulation, following one jump into the water from a height of 4.5 m, to ensure
that the wearer's body core temperature does not fall more than 2°C after a period of 6 h immersion in
calm circulating water at a temperature of between 0°C and 2°C.
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233 Buoyancy requirements

A person n fresh water wearing either an immersion suil or an immersion suit with a hfejacket, shall be
able to turn from a face-down o a face-up position in not more than 5 s.

2.4 Anti-exposure suits
24.1 General requirements for anti-exposure suits

2.4.1.1 The anu-exposure suit shall be constructed with waterproof materials such that it:

A provides inherent buovancy of at least 70 N

2 1s made of material which reduces the nisk of heat stress during rescue and evacuation
operations;

3 covers the whole body with the exception of the head and hands and, where the

Admunistration so permits, feel; gloves and a hood shall be provided in such a manner
as 1o remain available [or use with the anti-exposure suils.

4 can be unpacked and donned without assistance within 2 min;

3 does not sustain burning or continue melting after being totally enveloped i a fire for a
period of 2 s,

6 is equipped with a pockel for a portable VHF telephone; and
F has a lateral field of vision of at least 120°.

2.4.1.2 An anti-exposure suil which also complies with the requirements of section 2.2 may be classified
as a hfejacket

24.1.3 An anti-exposure suil shall permit the person weaning 1L, to
)| chmb up and down a vertical ladder of at least 5 m in length;

2 Jump from a height of not less than 4 5 m into the water with feet first, without damaging
or dislodging the suit, or being injured,

3 swim through the water at least 25 m and board a survival crafl,
4 don a lifejacket without assistance; and
5 ‘perform all duties associated with abandonment, assist others and operate a rescue boat

2.4.1.4 An anti-exposure suit shall be fitted with a hght complying with the requirements of
paragraph 2 2 3 and the whistle prescribed by paragraph 2.2.1.8

242 Thermal performance requirements for anti-exposure suits

2421 An anti-exposure suil shall
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1 1f made of material which has no inherent insulation, be marked with instruclions that it
must be wem in comjunction with warm clothing; and

2 be so constructed, that when worn as marked, the suit continues to provide sufficient
thermal protection following one jump into the water which totally submerges the wearer
and shall ensure that when it is worn in calm circulating water at a temperature of 3°C,
the wearer's body core temperature does not fall at a rate of more than 1 5°C per hour,
afier the first 0 5 h

243 Stability requirements

A person in fresh water weaning an anli-exposure suit complyving with the requirements of this section
shall be able to tum from a face-down to a [ace-up position in not more than 5 s and shall be stable
face-up The suit shall have no tendency to turn the wearer face-down in moderate sea condition.

2.5 Thermal protective aids

25.1 A thermal protective aid shall be made of waterproof matenal having a thermal conductance of
not more than 7,800 W/(m°K) and shall be so constructed that, when used 1o enclose a person, it shall

reduce both the convective and evaporative heat loss from the wearer's body.

252 The thermal protective aid shall

. cover the whole body of persons of all sizes weanng a lifejacket with the exception of
the face. Hands shall also be covered unless permanently attached gloves are provided;

2 be capable of being unpacked and easily donned without assistance in a survival crafl or
rescue boat, and

3 permut the wearer 1o remove il in the water in not more than 2 min, if it impairs ability
1o swim,

2.53 The thermal protective aid shall function properly throughout an air temperature range -30°C
to +20°C.

CHAPTER III - VISUAL SIGNALS
3.1 Rocket parachute flares
3.1.1 The rocket parachule flare shall:
.| be contaned in a water-resistant casing.

2 have brief instructions or diagrams clearly illustrating the use of the rocket parachute
flare printed on its casing;

3 have integral means of ignition; and

4 be so designed as not to cause discomfort to the person holding the casing when used in
accordance with the manulacturer's operating instructions
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312 The rocket shall, when fired vertically, reach an altitude of not less than 300 m_ Al or near the
top of 11s trajectory, the rocket shall eject a parachule Nare, which shall:

2

burn with a bright red colour:

burn uniformly with an average luminous intensity of not less than 30,000 cd,
have a bumning period of not less than 40 s;

have a rate of descent of not more than 5 nv/s; and

not damage 1its parachute or attachments while bumning

32 Hand flares

321 The hand flare shall:

1

2

be contained in a water-resistant casing,

have brief instructions or diagrams clearly illustrating the use of the hand flare printed
on ils casing;

have a self-contained means ol 1gnition, and

be so designed as not to cause discomfort to the person holding the casing and not
endanger the survival craft by buming or glowing residues when used in accordance with
the manufacturer's operating mnstructions,

322 The hand flare shall.

Al

2

3

4

bum with a brnight red colour,
burn uniformly with an average luminous intensity of not less than 15,000 cd;
have a bumning period of not less than | min; and

conlmue to burn afler having been immersed lor a period of 10 s under 100 mm of water

3.3 Buoyant smoke signals

3.3.1 The buoyant smoke signal shall

=

2

be contained in a water-resistani casing,

nol 1gnite explosively when used in accordance with the manufacturer's operating
instructions; and

have brief instructions or diagrams clearly illustrating the use of the buoyant smoke
signal printed on its casing.
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3.32 The buoyant smoke signal shall:

1 emit smoke of a highly visible colour at a uniform rate for a period of not less than 3 min
when floating in calm water,

2 not emit any flame dunng the entire smoke ermssion lime;

3 not be swamped in a seaway; and

4 continue {o emit smoke when submerged in water for a period of 10 s under 100 mm of
water.

CHAPTER IV - SURVIVAL CRAFT
4.1 General requirements for liferafts
4.1.1 Construction of liferafts

4.1.1.1 Every liferaft shall be so constructed as to be capable of withstanding exposure for 30 days afloat
in all sea conditions.

4.1.1.2 The liferafi shall be so constructed that when it 1s dropped into the water from a height of 18 m,
the liferaft and its equipment will operate satisfactorily, If the liferafl is 1o be stowed at a height of more
than 18 m above the waterline in the lightest seagoing condition, it shall be of a type which has been
satisfactorily drop-tested from at least that height.

4.1.1.3 The floaling hferaft shall be capable of withstanding repeated jumps on to it from a height of at
least 4.5 m above its floor both with and without the canopy erected.

4.1.1.4 The liferaft and its fittings shall be so constructed as to enable it to be towed at a speed of 3 knots
in calm water when loaded with its full complement of persons and equipment and with one of its
sea-anchors streamed

4.1.1.5 The liferaft shall have a canopy 10 protect the occupants from exposure which is automatically
set in place when the liferafl is launched and waterborne The canopy shall comply with the following:

1 it shall provide insulation against heat and cold by means of either two layers of material
separated by an air gap or other equally efficient means. Means shall be provided to
prevent accumulation of water in the air gap,

2 its intenor shall be of a colour that does not cause discomfort to the occupants;

e each entrance shall be clearly indicated and be provided with efficient adjustable closing
arrangements which can be easily and quickly opened by persons clothed in immersion
suits from inside and outside, and closed from inside, the liferafi so as to permit
ventilation but exclude seawalter, wind and cold. Liferafls accommodating more than
eight persons shall have at least two diametrically opposite entrances;

4 it shall admit sufficient air for the occupants at all times, even with the entrances closed,

] it shall be provided with at least one viewing port;
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I
6 it shall be provided with means for collecting ramn water;
7 it shall be provided with means to mount a survival crafi radar transponder at a height of
at least 1 m above the sea. and
8 1t shall have sufficient headroom for sitting occupants under all parts of the canopy.

412 Minimum carrying capacity and mass of liferafts

4,1.2.1 No Iiferaft shall be approved which has a carrying capacity of less than six persons calculated in
accordance with the requirements of paragraph 4.2.3 or 4 3 3, as appropriate.

4.12 2 Unless the hiferafi is to be launched by an approved launching apphance complying with the
requirements of section 6.1 or 1s not required Lo be stowed in a position providing for easy side-lo-side
transfer, the total mass of the liferall, its conlamner and its equipment shall not be more than 185 kg,

413 Liferaft fittings
4.1.3 1 Lifehnes shall be securely becketed around the mside and outside of the liferaft

413 2 The liferafl shall be fitted with an efficient pamnter of length equal 1o not less than 10 m plus the
distance from the stowed position 10 the waterline in the hghtest seagoing condition or 15 m whichever
is the greater The breaking strength of the pamter system, including its means of attachment to the
liferafi, except the weak lmk required by paragraph 4.1.6, shall be not less than 15 kN for liferafts
permitied to accommodate more than 25 persons. not less than 10 kN for hferafis permitted to
accommodate 9 1o 25 persons and not less than 7 5 kN for any other hferalt.

4133 A manually controlled lamp shall be fitted 1o the top of the hferafl canopy. The light shall be
white and be capable of operating continuously for at least 12 h with a luminous mntensity of not less
than 4.3 cd in all directions of the upper hemisphere. However, if the light is a flashing light it shall flash
at arate of not less than 50 flashes and not more than 70 flashes per munute for the 12 h operating period
with an equivalent effective luminous intensity  The lamp shall hght automatically when the canopy 1s
erecled Batleries shall be of a type (hat does not deteriorate due to dampness or humidity in the stowed
liferafi.

4.1 34 A manually controlled lamp shall be fitted inside the liferali capable of contmuous operation for
a period of al least 12 h It shall hght automatically when the canopy 15 erected and be of sulficient
intensity 1o permit reading of survival and equipment instructions Batteries shall be of a type that does
not deterorate due to damp or humidity in the stowed liferaft

414 Davit-launched liferafts

4.1.4.1 In addition to the above requirements, a liferaft for use with an approved launching appliance
shall:

1 when the liferafl is loaded with 1ts full complement of persons and equipment, be capable
of withstanding a lateral impact aganst the ship's side at an impact velocity of not less
than 3.5 m/s and also a drop into the water from a height of not less than 3 m without
damage that will affect its function; and

2 be provided with means for bringing the hferaft alongside the embarkation deck and
holding 1t securely during embarkation.
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4.1.4.2 Every passenger ship davit-launched liferafi shall be so arranged that it can be rapidly boarded
by 1ts full complement of persons

4.1.4 3 Every cargo ship davit-launched hiferaft shall be so arranged that it can be boarded by 1ls full
complement of persons in not more than 3 min from the ume the instruction 1o board is given.

415 Equipment

4.1.5.1 The normal equipment of every liferaft shall consist of

1

2

one buoyant rescue quoil, attached to not less than 30 m of buoyant Iine;

one knife of the nonfolding tvpe having a buoyant handle and lanyard attached and
stowed in a pocket on the exterior of the canopy near the point at which the pamter 1s
attached to the hferafl. In addition, a hferafll which is permilted to accommodate
13 persons or more shall be provided with a second kmfe which need not be of the
nonfolding type,

for a liferaft which is permitied to accommodate not more than 12 persons, one buoyant
bailer For a liferaft which 1s permitted to accommodate 13 persons or more, two
buovant bailers;

two sponges,

two sea-anchors each with a shock resistant hawser and tripping line if fitted, one being
spare and the other permanently attached to the hferaft in such a way that when the
liferafi inflates or 1s waterbomne it will cause the liferaft 1o lie oniented to the wind in the
most stable manner. The strength of each sea-anchor and its hawser and tnpping hne if
fitted shall be adequate in all sea conditions. The sea-anchors shall have means to
prevent twisting of the line and shall be of a type which is unlikely to tum nside out
between 1ts shroud lines. The sea-anchor permanently attached to davit-launched liferafis
and liferafis fitted on passenger ships shall be arranged for manual deployment only. All
other liferafis are 1o have the sea-anchor deployed automatically when the hferaft
inflates,

lwo buoyant paddles,

three tin-openers and a pair of scissors  Safety knives containing special tin-opener
blades are satisfactory for this requirement,

one first-aid oulfit in a waterproof case capable of being closed tightly after use;
one whistle or equivalent sound signal,

four rocket parachute flares complying with the requirements of section 3.1;

six hand flares complying with Lhe requirements of section 3.2;

two buoyant smoke signals complying with the requirements of section 3.3

one waterproof electric torch suitable for Morse signalling together with one spare set of
batteries and one spare bulb in a waterproof contamner,
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14 an efficient radar refleclor, unless a survival crafl radar transponder is stowed n the
liferaft,

15 one dayhght signalling murror with instructions on its use for signalling to ships and
aircraft;

16 one copy of the life-saving signals referred to in regulation V/16 on a waterproof card
orin a waterproof conlainer,

17 one set of fishing lackle,

18 a food ration totalling not less than 10.000 kJ for each person (he liferafl 1s permitted Lo
accommodate. These rations should be palatable, edible throughout the recommended
shelf life, and packed in a manner which can be readily divided and easily opened The
rations shall be kept n airtight packaging and be stowed 1n a watertight container;

19 watertight receptacles contaming a total of | 5 / of fresh water for each person the liferaft
1s permitled to accommodate, of which either 0.5 / per person may be replaced by a
de-saluing apparatus capable of producing an equal amount of fresh water in 2 daysor 1 /
per person may be replaced by a manually powered reverse osmosis desalinator, as
descnibed in paragraph 4 4.7 5. capable of producing an equal amount of fresh water in
2 days,

20 one rustproofl graduated drinking vessel,

21 anti-seasickness medicine sufficient for at least 48 h and one seasickness bag for each
person the liferaft 1s permilted to accommodate;

22 mstructions on how to survive,
23 instructions for immediate action, and

24 thermal protective aids complyving with the requirements of section 2.5 sufficient for 10%
of the number of persons the liferafi 1s pernutted to accommodate or two, whichever is
the greater

4152 The marking required by paragraphs 4263 5 and 4.3 6.7 on liferafis equipped 1n accordance
with paragraph 4.1 51 shall be "SOLAS A PACK" in block capitals of the Roman alphabet

4153 In the case of passenger ships engaged on shorl international voyages ol such a nature and
duration that, in the opinion of the Admunistration, not all the items specified in paragraph 4.1.5.1 are
necessary, the Admimistration may allow the liferafts carned on any such ships to be provided with the
equipment specified in paragraphs 4151110 4.1.51.6 inclusive, 4.1.5.18,4.1.519,4151.13 to
415116 inclusive and 4.1.5.1 21 10 4 1.5 1.24 inclusive and one half of the equipment specified n
paragraphs 4.1.5.1 1010 4 1.5.1.12 inclusive The marking required by paragraphs 4 2.6.3.5 and 4.3.6.7
on such liferafts shall be "SOLAS B PACK" in block capitals of the Roman alphabet

4 1.5 4 Where appropriate the equipment shall be stowed 1n a container which, if 1015 not an integral part
of, or permanently attached to, the hferaft, shall be stowed and secured nside the liferafi and be capable
of floating in waler for at least 30 min without damage to its contents
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416 Float-free arrangements for liferafts
4.1.6.1 Painter system
The liferaft painter system shall provide a connection between the ship and the liferafi and shall be so
arranged as to ensure that the liferalt when released and, in the case of an inflatable liferafi, inflated is
not dragged under by the sinking ship.
4.1.6.2 Weak link
If a weak link is used in the float-[ree arrangement, it shall
| not be broken by the force required to pull the panter from the liferaft container,
2 if applicable, be of sufficient sirength to permut the inflation of the hferafi, and
3 break under a stram of 2.2 + 0.4 kN,
4.1 6.3 Hydrostatic release units
If a hydrostatic release umit 1s used in the floal-free arrangements, 1t shall:
1 be constructed of compatible matenals so as to prevent malfunction of the unit
Galvanizing or other forms of metallic coating on paris of the hydrostatic release umt
shall not be accepted;

2 automatically release the liferafi at a depth of not more than 4 m.

3 have drains to prevent the accumulation of water in the hydrostatic chamber when the
unit is in its normal position;

4 be so constructed as to prevent release when seas wash over the unit;
5 be permanently marked on its exterior with its type and serial number;
6 be permanenily marked on the unit or identification plate securely attached to the unit,

with the date of manufacture, type and serial number and whether the unit is suitable for
use with a liferaft with a capacity of more than 25 persons;

a be such that each part connected to the painter system has a strength of not less than that
required for the painter; and

8 if disposable, in lieu of the requirement in paragraph 4.1.6.3.6 be marked with a means
of determining its date of expiry.

4.2 Inflatable liferafts

421 Inflatable hferafts shall comply with the requirements of section 4.1 and, in addition, shall
comply with the requirements of this section.
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422 Construction of inflatable liferafts

4 22 | The main buovancy chamber shall be divided into not less than two separale compariments. each
inflated through a nonreturn inflation valve on each compartment.  The buovancy chambers shall be so
arranged that, 1n the evenl of any one of the compartments being damaged or failing to inflate, the intact
compariments shall be able to support, with positive freeboard over the hferafl's entre penphery, the
number of persons which the liferafi 1s pernutted to accommodate, each having a mass of 75 kg and
seated in their normal positions

4 2.2 2 The floor of the hiferaft shall be waterprool and shall be capable of being sufficiently insulated
against cold either

1 by means of one or more compartments that the occupants can inflate, or which mflate
automatically and can be deflated and reinflated by the occupants: or

2 by other equally efficient means not dependent on inflation.

4223 The hferafl shail be capable of being inflated by one person. The liferafi shall be inflated with
a non-loxic gas. Inflation shall be completed within a period of 1 min al an ambient temperature of
between 18"C and 20"C and within a period of 3 mun at an ambient lemperature of -30°C  Afler inflation
the liferafl shall maintan its form when loaded with its full complement of persons and equipment

42 2 4 Each inflatable compartment shall be capable of withstanding a pressure equal to at least 3 umes
the working pressure and shall be prevented from reaching a pressure exceeding twice the working
pressure eilher by means of reliel valves or by a mited gas supply Means shall be provided for [itting
the topping-up pump or bellows required by paragraph 4.2 9 1 2 so that the working pressure can be
maintained

423 Carrying capacity of inflatable liferafts
The number of persons which a liferaft shall be permutted to accommodate shall be equal to the lesser of:

1 the greatest whole number obtaned by dividing by 0.096 the volume, measured 1n cubic
metres ol the main buovancy tubes (which for this purpose shall mclude neher the
arches nor the thwarts, if fitted) when inflated, or

2 the greatest whole number obtamed by dividing by 0372 the mner honizontal
cross-sectional area of the hferaft measured in square metres (which for this purpose may
include the thwart or thwarts, if fitled) measured to the innermost edge of the buoyancy
tubes; or

3 the number of persons having an average mass of 75 kg. all wearing either immersion
suits and lifgjackets or, 1n the case of davit-launched hferafis, hfejackets, that can be
seated with sufficient comfort and headroom without interfering with the operation of
any of the hferafi's equipment

424  Access into inflatable liferafts

42.4.1 At least one entrance shall be fitted with a semi-ngd boarding ramp, capable of supporting a
person weighing 100 kg, 1o enable persons 1o board the liferaft from the sea The boarding ramp shall
be so arranged as Lo prevent significant deflation of the hferalt if the ramp 1s damaged In the case ol a
dawvit-launched hferall having more than one entrance, the boarding ramp shall be fitted at the entrance
opposite the bowsing lines and embarkation lacilities.
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4242 Entrances not provided with a boarding ramp shall have a boarding ladder, the lowest step of
which shall be situated not less than 0.4 m below the liferalt's light walerline.

4.2.4.3 There shall be means nside the liferalt to assist persons Lo pull themselves into the liferafl from
the ladder.

425 Stability of inflatable liferafts

42.5.1 Every nflatable hferaft shall be so construcled that, when fully inflated and floating with the
canopy uppermosl, il is stable in a seaway

4.2 5.2 The stabilily of the liferafi when in the inverted position shall be such thal 11 can be nighted in a
seaway and in calm water by one person

4.2.5 3 The stability of the liferafl when loaded with 1ts full complement of persons and equipment shall
be such that 1t can be towed al speeds of up 1o 3 knots in calm waler.

4.2.5 4 The hferafi shall be fitted with water pockets complying with the following requirements:
=l the water pockets shall be of a highly visible colour,

2 the design shall be such that the pockelts (ill to at least 60% of their capacity within 25 s

of deplovment,

3 the pockets shall have an aggregate capacity of at least 220 / for liferafis up to
10 persons.

4 the pockets for hiferafis certified to carry more than 10 persons shall have an aggregale

capacity of not less than 20 N /, where N = number of persons carried; and

wh

the pockets shall be positioned svmmetrically round the circumference of the hferalt.
Means shall be provided to enable air to readily escape from underneath the hferaft.

4.2.6  Containers for inflatable liferafts
4.2.6.1 The liferafl shall be packed in a container that is:
1 so constructed as to withstand hard wear under conditions encountered at sea.

2 of sufficient inherent buovancy, when packed with (he liferafi and its equipment, 1o pull
the painter from within and to operale the inflation mechanism should the ship sink, and

3 as far as practicable waterlight, except [or drain holes in the contamner bottom

4 2.6.2 The liferaft shall be packed m 1ts contamer m such a way as to ensure, as far as possible, thal the
waterborne liferafi inflates in an upnght position on breaking [ree from 1ts container.

4 2.6.3 The container shall be marked with.
1 maker's name or trade mark,

%) serial number,
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3 name ol approving authority and the number of persons 1t is permitted o carry.,
4 SOLAS.
5 type of emergency pack enclosed.
G date when last serviced.
7 length of pamter;
8 maximum permuiled height of stowage above waterline (depending on drop-test height
and length of panter). and
9 launching nstructions
427 Markings on inflatable liferafts
4.2.7 1 The hferaft shall be marked with
1 maker's name or trade mark.
2 serial number.
3 date of manulacture (month and vear).
4 name of approving authorty,
5 name and place of servicing station where 1t was last serviced: and
0 number of persons it 1s permutted Lo accommodale over each entrance in characlers not

less than 100 mm 1n height of a colour contrasting with that of the hferaft

4272 Provision shall be made for marking each hferaft with the name and port of registry of the ship
to which it1s to be fitted. in such a form that the ship identification can be changed at any time without
opening the contaner

428 Davit-launched inflatable liferafts

4281 In addition 10 complying with the above requrements, a hferafi for use with an approved
launching apphance shall, when suspended from n1s ifing hook or bnidle, withstand a load of*

1 4 umes the mass of its [ull complement ol persons and equipment, al an ambient
temperature and a stabilized Iiferaft temperature of 20 2 3°C with all relief valves
moperative, and

2 1.1 times the mass of its full complement of persons and equipment at an ambient
lemperature and a stabilized liferaft temperature of -30°C with all relief valves operative

4.2 8.2 Rigid contamers [or liferafls to be launched by a launching apphance shall be so secured that the
container or parls of it are prevented [rom falling into the sea during and after inflation and launching of
the contained liferalt



-21 -

4.2.9 Additional equipment for inflatable liferafts

4291 In addition lo the equpment required by paragraph 4 1.5, every inflatable liferaft shall be
provided with-

1 one repatur outlit for repainng punctures in buoyvancy compartments, and
2 one topping-up pump or bellows

4292 The kmves required by paragraph 4 1512 shall be safetv knives, and the un-openers and
scissors required by paragraph 4 1.5 1 7 shall be of the safely type

4.3 Rigid liferafts

431 Rigid lLiferafts shall comply with the requirements of section 4 1 and. mn addition. shall comply
with the requirements of this seclion

4.3.2 Construction of rigid liferafts
4.3.2.1 The buoyancy of the hferaft shall be provided by approived mherently buovant matenial placed
as near as possible to the peniphery of the liferafi  The buovant material shall be fire-retardant or be

protected by a fire-retardanl covering

4.3.2.2 The floor of the hferafi shall prevent the ingress of water and shall effectively support the
occupants oul of the water and insulate them from cold

4.3.3 Carrying capacity of rigid liferafts
The number of persons which a liferafi shall be permitied to accommodate shall be equal to the lesser of
1 the greatest whole number obtained by dividing by 0.096 the volume, measured n cubic
metres, of the buoyancy material multiplied by a factor of 1 munus the specific gravity

of that material: or

2 the greatest whole number obtained by dividing by 0 372 the horrzontal cross-sectional
area of the floor of the hferaft measured m square melres. or

3 the number of persons having an average mass of 75 kg, all wearing immersion suits and
lifejackets, that can be seated with sulTicient comfort and headroom without interfering
with the operation of any of the hferafl's equipment.

4.3.4 Access into rigid liferafts
4.3.4.1 At least one entrance shall be fitted with a ngid boarding ramp Lo enable persons to board the
liferaft from the sea. In the case of a davit-launched liferaft having more than one entrance, the boarding

ramp shall be fitted at the entrance opposite to the bowsing and embarkation facilities.

4.3.4.2 Entrances not provided with a boarding ramp shall have a boarding ladder, the lowest step of
which shall be situaled not less than 0.4 m below the liferafi's light waterline.

4.3.4 3 There shall be means nside the liferafi Lo assist persons to pull themselves into the liferafi from
the ladder.
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435 Stability ol vigid liferafts
4351 Unless the liferaft is capable of operating safely whichever way up it is floating, its strength and
stability shall be such that 1t 1s etther self-nighting or can be readily righted in a seawav and n calm water

by one person

4.3.5.2 The slability of a liferalt when loaded with its full complement of persons and equipment shall
be such that it can be towed at speeds of up to 3 knots 1n calm water

4.3.6  Markings on rigid liferafts

The hferall shall be marked with

1 name and port of registry of the ship 10 which 1t belongs.
2 maker's name or trade mark.

3 serial number.

4 name of approving authority.

n

number of persons it 15 permitted to accommodate over each entrance in characters not
less than 100 mm m height ot a colour contrasting with that of the liferafi.

G SOLAS,

i tvpe of emergency pack enclosed.

8 length of painter,

9 maximum permitted height of stowage above waterline (drop-test height), and

10 launching instructions
437 Davit-launched rigid liferafts
In addition to the above requirements, a ngid Liferaft for use with an approved launching appliance shall,
when suspended from its lifting hook or brdle, withstand a load of 4 times the mass of 1s full
complement of persons and equipment
4.4 General requirements for lifeboats
441  Construction of lifeboats
4.4.1.1 All hfeboats shall be properly construcled and shall be of such form and proportions that they
have ample stability in a seaway and sufficient {reeboard when loaded with their full complement of
persons and equipment  All hfeboats shall have ngid hulls and shall be capable of maintaining positive
stability when in an upright position in calm water and loaded with their full complement of persons and
equipment and holed in any one location below the walerline, assuming no loss of buovancy materal and

no other damage

4412 Each lifeboat shall be fitted with a certificate of approval, endorsed by the Admunistration,
contaming at least the following items
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manufacturer’s name and address;

lifeboat model and senal number;

month and vear of manufacture;

number of persons the lifeboal 1s approved to carry; and

the approval information required under paragraph 1 2 2.9,

The centifying organization shall provide the lifeboat with a certificate of approval which, in addition 1o
the above tems, specifies

number of the certificate of approval:

material of hull construction, i such detail as to ensure that compatibility problems 1n
repair should not occur,

total mass fully equipped and fully manned, and

statement of approval as to sections 4.5, 4 6,4.7, 48 or4.9.

4.4.1.3 All lifeboats shall be of sufficient sirength to-

1

2

enable them 10 be safely launched mto the water when loaded with their full complement
of persons and equipment; and

be capable of being launched and towed when the ship is making headway at a speed of
5 knots in calm water,

4.4.1.4 Hulls and nigid covers shall be fire-retardant or non-combustible.

4 4.1.5 Seating shall be provided on thwarts, benches or fixed chairs which are constructed so as to be
capable of supporting:

B

aslatc load equivalent to Lthe number of persons each weighing 100 kg for which spaces
are provided in compliance with the requirements of paragraph 4 4.2.2.2,

a load of 100 kg in any single seat location when a lifeboat 1o be launched by falls 1s
dropped nto the water from a height of at least 3 m; and

a load of 100 kg in any single seat location when a free-fall lifeboat is launched from a
height of al leasl 1.3 tumes ils free-fall certification height.

4.4.1.6 Excepl for free-[all lifeboats, each lifeboat to be launched by falls shall be of sufficient strength
to withstand a load, without residual deflection on removal of that load:

1

in the case of boats with metal hulls, 1 25 times the total mass of the lifeboat when loaded
with 1ts full complement of persons and equipment; or

in the case of other boats, twice the total mass of the lifeboat when loaded with its full
complement of persons and equipment,
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4.4.1.7 Except for [ree-fall hfeboats, each lifeboat to be launched by falls shall be of sufficient strength
to withstand, when loaded with its full complement of persons and equipment and with, where applicable,
skates or fenders mn position, a lateral impact agamst the ship's side at an impact velocity of at
least 3 5 m/s and also a drop into the water from a height of at least 3 m

4418 The vertical distance between the [oor surface and the interior of the enclosure or canopy
over 50% of the floor area shall be.

1 not less than 1 3 m for a hifeboat permitted to accommodate nine persons or less;
2 not less than 1.7 m for a ifeboat permutied to accommodate 24 persons or more; and
3 not less than the distance as determuned by linear interpolation between |.3mand 1 7m

for a ifeboat permitled to accommodate belween nine and 24 persons

442 Carrying capacity of lifeboats
4421 No hfeboat shall be approved to accommodate more than 150 persons.

4422 The number of persons which a hfeboal to be launched by [alls shall be permitted 10
accommodate shall be equal (o the lesser of*

B the number of persons having an average mass of 75 kg. all wearing lifejackets, that can
be seated in a normal position without interfering with the means of propulsion or the
operation of any of the lifeboat’s equipment; or

2 the number of spaces that can be provided on the seating arrangements in accordance
with figure 1. The shapes may be overlapped as shown, provided footrests are fitted and
there 13 sufficient room for legs and the verfical separation between the upper and lower
seal is not less than 350 mm

| HET
minenum seat area ~
extanas 100 mm 12 - I ' l\? I «:m/ﬂll s }
I 150 mee ‘-,._‘--.-..-j—-""“\ ;
' e ol :
I
|

Batn 31098 of hall.

cutle gass kna 3na : Asxirmum ¥ 4
ta full widm a1 1 0wsnap I r
ligure | 5 f) 0
I r 1 ¢
i b ediyw 1 3241 NOE Lo axlENAd b s
100 mm ! : i AR e bavond this sna i ; minemym
1 ; X 1 | wwamm
| ! 1 1K
: o
. 1
1 ' ‘ootreat LT
Laad R L0 LN L B g e e e e e e e s
S

Figure 1



4.4.2 3 Each seating position shall be clearly indicated in the lifeboat.
443  Access into lifeboats

4.43.1 Every passenger ship lifeboat shall be so arranged that it can be rapidly boarded by its full
complement of persons Rapid disembarkation shall also be possible

4 4.3.2 Every cargo ship lifeboat shall be so arranged that it can be boarded by us full complement of
persons mn not more than 3 min from the time the instruction to board is given Rapid disembarkation
shall also be possible

4 43 3 Lifeboats shall have a boarding ladder that can be used at any boarding entrance of the hifeboat
10 enable persons in the water to board the hfeboat The lowest step of the ladder shall be not less than
0 4 m below the lifeboat’s hght waterline

4 4.3 4 The hifeboat shall be so arranged that helpless people can be brought on board either from the sea
or on stretchers

4.4.3.5 All surfaces on which persons muight walk shall have a non-skid fimish.
444 Lifeboat buoyancy

All lifeboats shall have mherent buovancy or shall be [itted with mherentlv buoyvant material which shall
not be adversely affected by seawater, o1l or o1l products, suffictent to float the lfeboat with all its
equipment on board when flooded and open to the sea Additonal mherently buoyant material, equal
1o 280 N of buovant force per person shall be provided for the number of persons the lifeboal 1s permitted
1o accommodate Buoyant malerial, unless in addilion to that required above, shall not be installed
external to the hull of the lifeboat.

4.4.5 Lifeboat freeboard and stability

4.4.5.1 All ifeboats shall be stable and have a positive GM value when loaded with 50% of the number
of persons the lifeboat 1s permitted to accommodate 1n their normal positions to one side of the centreline

4.4.5.2 Under the condition of loading in paragraph 4.4 5 1.

o1 each hifeboat with side openings near the gunwale shall have a freeboard, measured from
the waterline to the lowest opening through which the lifeboat may become flooded, of
at least 1 5% of the hifeboat’s length or 100 mm, whichever is lhe greater, and

2 each lifeboat without side openings near the gunwale shall not exceed an angle of heel
of 20° and shall have a freeboard, measured from the waterline to the lowest opening
through which the lifeboat may become flooded. of at least 1.5% of the hifeboat's length
or 100 mm whichever is the greater

44.6 Lifeboat propulsion

4.4.6 1 Every lifeboal shall be powered by a compression igmtion engme. No engine shall be used for
any lifeboat if its fuel has a flashpoint ol 43°C or less (closed cup test)

4.4.6.2 The engine shall be provided with either a manual starting system, or a power starling system
with two independent rechargeable energy sources Any necessary starting aids shall also be provided.
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The engine starting systems and starting aids shall start the engine at an ambient temperature of -15°C
within 2 min of commencing the slart procedure unless. in the opinion of the Administration having
regard 1o the particular vovages in which the ship carrving the hfeboat 1s constantly engaged. a dilferent
temperature 1s appropriate  The starting svstems shall not be impeded by the engine casing. seating or
other obstructions

4 4 6.3 The engine shall be capable of operating for not less than 5 mun after starting from cold with the
lifeboat out of the water.

4 4 6.4 The engine shall be capable of operating when the hifeboat is flooded up Lo the centrehne of the
crankshafl

4.4.6 5 The propeller shafling shall be so arranged that the propeller can be disengaged [rom (he engine.
Provision shall be made for ahead and astemn propulsion of the lifeboat.

4 4.6.6 The exhaust pipe shall be so arranged as (o prevent waler [rom enterning the engine in normal
operation

4 467 All hfeboats shall be designed with due regard 1o the safety of persons n the water and to the
possibility of damage to the propulsion system by floating debris

4468 The speed of a lfeboal when proceeding ahead in calm water, when loaded with 1ts full
complement of persons and equipment and with all engine-powered auxihary equipment in operation,
shall be al least ¢ knots and at least 2 knots when towing a 25-person hferaft loaded with its full
complement of persons and equipment or its equivalent  Sufficient fuel, suitable for use throughout the
temperature range expected in the area in which the ship operates, shall be provided to run the fully
loaded lifeboal at 6 knots for a period of not less than 24 h.

4469 The hfeboat engine. transmission and engine accessones shall be enclosed in a fire-retardant
casing or other suitable arrangements providing sinular protection  Such arrangements shall also protect
persons from coming into aceidental contact with hot or moving parls and protect the engine from
exposure to weather and sca Adequate means shall be provided 10 reduce the engine noise so that a
shouted order can be heard Starter battenies shall be provided with casings which form a watertight
enclosure around the bottom and sides of the batteries  The battery casings shall have a tight fiting top
which provides for necessary gas venting

44610 The hifeboat engine and accessories shall be designed to limit electromagnetic emissions so that
engmne operation does nol interfere with the operation of radio life-saving apphances used in the hifeboat

44611 Means shall be provided for recharging all engine starting. radio and searchlight batteries
Radio batteries shall not be used to provide power for engine staring  Means shall be provided for
recharging lifeboat batteries from the ship's power supply at a supply voltage not exceeding 50 V which
can be disconnected at the hfeboat embarkation station. or by means of a solar battery charger

4.4 6 12 Walter-resistant instructions for starting and operaling the engine shall be provided and mounted
n a conspicuous place near the engine starting controls

4.47 Lifeboat fittings

4471 All lifeboats excepl [ree-fall hfeboats shall be provided with at least one dram valve fitted near
the lowest pomnt m the hull, which shall automancally open to drain water from the hull when the hfeboat
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1s not waterborne and shall automatically close to prevent entry of water when the lifeboal 1s waterborne
Each drain valve shall be provided with a cap or plug 1o close the valve, which shall be attached to the
lifeboat by a lanyard, a chain, or other suitable means Dran valves shall be readily accessible [rom
mnside the lifeboat and thair position shall be clearly indicated

4.4.7.2 All hfeboats shall be provided with a rudder and tiller When a wheel or other remote steering
mechanism 1s also provided the tiller shall be capable of controlling the rudder in case of failure of the
steering mechamsm  The rudder shall be permanenlly attached to the hfeboat The tiller shall be
permanently installed on, or linked to, the rudder stock: however, if the lifeboat has a remote steering
mechanism, the tiller may be removable and securely stowed near the rudder stock. The rudder and tiller
shall be so arranged as not lo be damaged by operation of the release mechanism or the propeller

4.4.73 Except in the vicinity of the rudder and propeller. suitable handholds shall be provided or a
buoyant lifeline shall be becketed around the outside of the hifeboal above the walerline and within reach
of a person in the water

4.4.7.4 Lifeboats which are not self-nghung when capsized shall have suitable handholds on (he
underside of the hull to enable persons to ching to the hfeboat The handholds shall be fastened to the
lifeboat i such a way that, when subjected lo an impact sufficient 1o cause them to break away from the
lifeboat, they break away without damaging the lifeboat

4.4.75 All hifeboats shall be fitted with sufficient watertight lockers or compartments to provide for the
storage of the small items of equipment, water and provisions required by paragraph 4 4 8 The lifeboat
shall be equipped with a means [or collecting ramn water, and in addition if required by the Admmmistration
a means [or producing drinking water [rom seawater with a manually powered desalinator The
desalinator must not be dependent upon solar heat. rior on chemicals other than seawater Means shall
be provided for the storage of collecled water

4.4.7.6 Every lifeboat to be launched bv a fall or falls, except a free-fall hfeboat, shall be fitted with a
release mechamsm complying with the following requirements subject to paragraph 5 below

1 the mechamism shall be so arranged that all hooks are released simullaneously;
2 the mechamsm shall have two release capabilites as follows
21 a normal release capability which will release the lifeboat when it 1s waterborne

or when there is no load on the hooks, and

22 an on-load release capability which will release the lifeboat with a load on the
hooks This release shall be so arranged as to release the hfeboat under any
conditions of leading from no-load with the lifeboat walerbomne to a load of
1.1 umes the total mass of the lifeboat when loaded with 11s full complement of
persons and equipment. This release capability shall be adequately protected
against accidental or premature use. Adequate protection shall include special
mechanical protection not normally required for o[fload release, in addition to
a danger sign, To prevent an accidental release dunng recovery of the boat, the
mechanical protection (nterlock) should only engage when the release
mechanism 1s properly and completely reset. To prevent a premature on-load
release, on-load operation of the release mechanism should require a deliberate
and sustaned action by the operator The release mechanism shall be so designed
that crew members i the lifeboat can clearly observe when the release
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mechamism 1s properly and completely reset and ready for lifung  Clear
operating nstructions should be provided with a suitably worded waming notice:

3 the release control shall be clearly marked in a colour that contrasts with its
surroundings.
4 the fixed structural connections of the release mechamsm n the lifeboal shall be designed

with a calculated factor of safety of 6 based on he ulumale strength ol the materials used,
assurming the mass of the lifeboal 1s equally distibuted between the falls: and

s where a single fall and hook system 15 used for launching a hfeboat or rescue boat in
combnation with a suilable painter. the requirements of paragraph 4 4 7 6 2 need not be
applicable. in such an arrangement a single capability 1o release the Lifeboat or rescue
boat. only when 1t1s fully waterbomne. will be adequate

4477 Every lifeboat shall be fitted with a device to secure a panter near its bow  The device shall be
such that the hifeboat does not exhibit unsafe or unstable charactenstics when being towed by the ship
making headway at speeds up to 5 knots n calm water Except for [ree-fall lifeboats. the panter securing
device shall include a release device 1o enable the pamter to be released from inside the lifeboat. with the
ship making headway at speeds up to 5 knots i calm water

44 7.8 Every hfeboat which 1s fitted with a fixed two-way VHF radiotelephone apparatus with an
antenna which 1s separately mounted shall be provided with arrangements for siing and securing the
antenna effectively in its operaling position

4 4.7.9 Lifeboats intended for launching down the side of a ship shall have skates and fenders as
necessary to lacihitate launching and prevent damage to the lifeboat.

44710 A manually controlled Jamp shall be fitted The hght shall be white and be capable of operating
continuously for af least 12 h with a luminous intensity ol not less than 4 3cd in all directions of the upper
hemisphere However if the hight 15 a flashing light it shall flash at a rate of not less than 50 [lashes and
not more than 70 flashes per minute for the 12 h operating period with an equivalent effective luminous
intensity

44711 A manuallv controlled lamp or source of light shall be fitted inside the lifcboat to provide
tlumination for not less than 12 h to permit reading of survival and equipment nstructions, however,
o1l lamps shall not be permitted for this purpose

44712 Every hifeboat shall be so arranged that an adequate view forward, aft and to both sides 1s
provided from the control and steering position for safe launching and manoeuvring

448 Lifeboat equipment

All items of lifeboat equipment. whether required by this paragraph or elsewhere in section 4.4, shall be
secured within the lifeboat by lashings. storage in lockers or compartments. storage 1n brackets or similar
mounting arrangements or other suitable means. However, in the case of a hfeboat to be launched by
falls, the boat-hooks shall be kept free for fending off purposes The equipment shall be secured 1n such
a manner as not Lo mnterfere with any abandonment procedures  All items of hfeboat equipment shall be
as small and of as hitle mass as possible and shall be packed in a suitable and compact form  Except
where otherwise stated. the normal equipment of every lifeboat shall consist of.
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except for free-fall lifeboats, sufficient buovant cars to make headway in calm seas
Thele pins, crutches or equivalent arrangements shall be provided for each oar provided
Thole pns or crutches shall be attached Lo the boat by lanyards or chains;

two boat-hooks,
a buovant bailer and two buckets;
a survival manual;

an operational compass which is lummous or provided with suitable means of
llumination. In a totally enclosed lifeboal, the compass shall be permanently fitted at the
steering postlion, n any other lifeboat, 1t shall be provided with a binnacle il necessary
to protect it from Lhe weather, and smtable mounting arrangements.

a sea-anchor of adequale size fitted with a shock-resistant hawser which provides a firm
hand grip when wet The strength of the sea-anchor, hawser and tripping line if fitted
shall be adequate for all sea conditions,

two efficient painters of a length equal to not less than twice the distance from the
stowage position of the hifeboat 1o the waterline in the hghlest seagoing condition or
15 m, whichever 1s the greater On hifeboats to be launched by free-fall launching, both
pamnters shall be stowed near the bow readv for use On other lifeboats, one painter
attached to the release device required by paragraph 4 4 7.7 shall be placed at the forward
end of the lileboat and the other shall be firmly secured at or near the bow of the lifeboat
ready for use.

two hatchets, one at each end of the lifeboat,

watertight receptacles containing a lotal of 3 / of fresh waler lor each person the lifeboat
is permiited to accommodate, of which either 1 / per person mav be replaced by a
de-salting apparatus capable of producing an equal amount of [resh water in 2 days, or 2 /
per person may be replaced bv a manually powered reverse osmosis desalinator as
described n paragraph 4 4.7.5 capable of producing an equal amount of fresh water
n 2 days;

a rustprool dipper with lanvard.

a rustproof graduated drninking vessel;

a food ration as described mn paragraph 4 1 5 1 18 totalling not less than 10,000 kJ for
each person the lifeboal is permilted to accommodate: these rations shall be kept in
airtight packaging and be stowed in a waterlight container,

four rocket parachute flares complving with the requirements of section 3.1;

six hand [lares complying with the requirements of section 3.2;

two buoyant smoke signals complying with the requirements of section 3.3;
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one waterproof electric torch suitable for Morse signalling together with one spare set of
balteries and one spare bulb in a waterproof container,

one daylight signalling murror with mstructions for its use for signalling 1o ships and
aircraft,

one copy of the hife-saving signals prescnibed by regulation V/16 on a waterproof card
or in a waterprool contaner,

one whistle or equivalent sound signal,
a first-ard outfit in a waterproof case capable of being closed tightly afler use;

anti-seasickness medicine sufficient for at least 48 h and one seasickness bag for each
person;

a jack-knife 1o be kept attached to the boat by a lanvard;
three tin-openers,
two buoyant rescue quotts, attached 1o not less than 30 m of buoyant line,

if the lifeboat 1s not automatcally self-bailing, a manual pump suitable for effective
bailing,

one set of fishing tackle.
sufficient tools for minor adjustments to the engine and 1ts accessories;

portable fire-extinguishung equipment of an approved type suitable for exlinguishing oil
fires,

a searchhght with a honzontal and vertical sector of at least 6° and a measured luminous
intensity of 2.500 cd which can work continuously for not less than 3 h,

an cflicient radar refllector. unless a survival crall radar transponder 1s stowed 1n the
lifeboat.

thermal protective aids complving with the requirements of section 2 5 sufficient for
10% of the number of persons the lifeboat 1s permutied to accommodate or two,
whichever 1s the greater; and

mn the case of ships engaged on vovages of such a nature and duration that, in the opinion
of the Admimstration, the items specified i paragraphs 44 8 12 and 4 4.8 26 are
unnecessary, the Administration may allow these items 1o be dispensed with.

449 Lifeboat markings

4.4.9 1 The number of persons for which the lifeboat 1s approved shall be clearly marked on 1t in clear
permanent characters
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4.4 9.2 The name and port of registry of the ship to which the lifeboal belongs shall be marked on each
side of the lifeboat's bow 1n block capitals of the Roman alphabet

4.4.93 Means of identifying the ship to which the lifeboat belongs and the number of the lifeboat shall
be marked in such a way that they are visible from above

4.5 Partially enclosed lifeboats

4 5.1 Parually enclosed hfeboals shall comply with the requirements of section 4.4 and in addition
shall comply with the requirements of this section.

4.5.2 Partially enclosed lifeboats shall be provided with permanently attached ngid covers extending
over not less than 20% of the length of the lifeboat from the stem and not less than 20% cf the length of
the lifeboal from the aftermosl part of the lifeboat The lifeboat shall be fitted with a permanently
attached foldable canopy which together with the rigid covers completely encloses the occupants of the
lifeboat in a weatherproof shelter and protects them from exposure. The lifeboat shall have entrances at
both ends and on each side. Entrances in the rigid covers shall be weathertight when closed The canopy
shall be so arranged that

1 111s provided with adequate rigid sections or balttens to permit erection of the canopy,
2 it can be easily erected by not more than two persons,
3 1t 15 msulated to protect the occupants agamnst heat and cold by means of not less than two

layers of materal separated by an air gap or other equally efficient means, means shall
be provided to prevent accumulation of walter in the air gap,

4 1ts exterior is of a highly visible coleur and 1ts interior 15 of a colour which does not cause
discomfort to the occupants;

5 entrances 1n the canopy are provided with efficient adjustable closing arrangements
which can be easily and quickly opened and closed from inside or outside so as to permit
ventilation but exclude seawater, wind and cold, means shall be provided for holding the
entrances securely m the open and closed position,

6 with the entrances closed, 1l admits sufficient air for the occupants at all times;
7 it has means for collecting ramwater; and
8 the occupants can escape 1n the event of the lifeboat capsizing.

4.5.3 The interior of the hieboat shall be of a highly visible colour

4.54 1f a fixed two-way VHF radiotelephone apparatus 1s fitled in the lifeboat, it shall be installed in
a cabin large enough 10 accommodate both the equipment and the person using it. No separale cabin is
required if the construction of the lifeboat provides a sheltered space to the sausfaction of the
Admimstration.
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4.6 Totally enclosed lifeboats

461 Totally enclosed hfeboats shall comph with the requirements of section 4.4 and in addition shall
comply with the requirements of this section.

462 Enclosure

Every lotally enclosed hieboal shall be provided with a ngid watertight enclosure which completely
encloses the lifeboat. The enclosure shall be so arranged that*

1 1t provides shelter for the occupants.

2 access 10 the hifeboat 1s provided by haiches which can be closed to make the hifeboat
waltertight.

3 except for free-fall hfeboats. hatches are positioned so as to allow launching and

recovery operalions 1o be performed without any occupant having 1o leave the enclosure,

4 access hatches are capable of being opened and closed from both nside and ouls:de and
are equipped with means to hold them securely 1n open positions,

5 except [or a free-lall hicboal. 1t is possible to row the hfeboat;

6 1t 15 capable. when the lifeboat 1s in the capsized position with the hatches closed and
without sigmificant leakage. of supporling the entire mass of the lifeboal, including all
equipment, machinery and 1ts full complement of persons.

7 it includes windows or translucent panels which admt sufficient dayhght to the inside
of the lifeboat with the hatches closed 1o make artificial light unnecessarv,

8 1Ls exterior 1s of a highly visible colour and its interior of a colour which does not cause
discomfort 1o the occupants.

9 handrails provide a secure handhold for persons moving about the exterior of the lhifeboat.
and aid embarkation and disembarkation,

10 persons have access to their seats from an entrance without having to climb over thwarts
or other obstructions, and

11 dunng operation of the engine with the enclosure closed. the atmospheric pressure inside
the lifeboat shall never be above or below the oulside atmospheric pressure by more
than 20 hPa

463 Capsizing and re-righting

4.6.3.1 Except in {ree-fall hifeboats, a safety belt shall be fitted at each indicated seating position, The
safety belt shall be designed Lo hold a person with a mass of 100 kg securely in place when the lifeboat
ts tn a capsized position  Each set of safety belts for a seat shall be of a colour which contrasts with the
belts [or seats immediately adjacent Free-[all lifeboats shall be fitted with a safety harness at each seat
in contrasting colour designed to hold a person with a mass of 100 kg securely 1n place during a free-fall
launch as well as wath the lifeboat in capsized position
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4.6.3 2 The stabihity of the lifeboat shall be such that it 1s inherently or automatically self-righting when
loaded wath its full or a partial complement of persons and equipment and all entrances and openings are
closed watertight and the persons are secured with safety belts.

4.6.3.3 The lifeboat shall be capable of supporting its full complement of persons and equipment when
the lifeboat 1s in the damaged condition prescribed in paragraph .4.4.1 1 and 1ts stability shall be such that
in the event of capsizing, it will aulomatically attain a position that will provide an above-water escape
for its occupants. When the lifeboal 1s in the stable {looded condilion, the water level inside the lifeboat,
measured along the seatback, shall not be more than 500 mm above the seal pan at any occupant seating
position

4.6 3.4 The design of all engine exhaust pipes, air ducts and other openings shall be such Lhat water s
excluded from the engine when the hifeboal capsizes and re-righls.

464 Propulsion
4.6.4 1 The engine and transmission shall be controlled {rom the helmsman's posilion

4.6.4 2 The engine and engme nstallation shall be capable of running in any position during capsize and
continue 1o run after the lifeboat returns to the upnght or shall automatically stop on capsizing and be
easily restarted after the lifeboal returns to the upright. The design of the fuel and lubricating systems
shall prevent the loss of fuel and the loss of more (han 250 m! of lubnicating oil from the engine during
capsize

4.6.4.3 Air-cooled engines shall have a duct system to 1ake in cooling air [rom, and exhaust 1t to, the
outside of the lifeboat  Manually operated dampers shall be provided to enable cooling air to be taken
n from, and exhausted to, the interior of the lifeboat

4 6.5 Protection against acceleration

Notwithstanding paragraph 4 4 1.7, a totally enclosed lifeboat, excepl a free-fall lifeboat, shall be so
constructed and fendered such that the lifeboat renders protection against harmful accelerations resulting
from an impact of the lifeboat, when loaded with its full complement of persons and equipment, against
the ship's side al an impact velocity of not less than 3.5 m/s.

4.7 Free-fall lifeboats

471 General requirements

Free-[all lifeboats shall comply with the requirements of section 4.6 and in addihon shall comply with
the requirements of this section.

4.7.2 Carrying capacity of a free-fall lifeboat

The carrying capacity of a free-fall hfeboat is the number of persons that can be provided with
a seat without interfering with the means of propulsion or the operation of any of the lifeboat's equipment.
The width of the seat shall be at least 430 mm. Free clearance in front of the backrest shall be at
least 635 mm. The backrest shall extend at least 1,000 mm above the sealpan.
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47.3 Performance requirements

4.7 3.1 Each free-fall lifeboat shall make positive headway immediately after water entry and shall not
come into conlact with the ship after a [ree-fall launching against a trim of up to 10° and a list of up to
20 either way from the certification height when fully equipped and loaded with

A its full complement of persons;

2 occupants so as 1o cause the centre of gravity to be in the most forward position;
3 occupanis so as to cause the centre of gravity to be in the most afl position; and
] 1ts operating crew only

4.7 3.2 For o1l tankers, chemical tankers and gas carriers with a final angle of heel greater than 20°
calculated in accordance with the Intemational Convention for the Prevention of Pollution from
Ships, 1973, as modified by the Protocol of 1978 relating thereto and the recommendations of the
Organization, as applicable, a lifeboat shall be capable of being (ree-fall launched at the final angle of
heel and on the base of the final walerline of that calculation.

4.7.3.3 The required [ree-fall height shall never exceed the free-fall certification height.

474 Construction

Each free-[all lifeboat shall be of sufficient strength 1o withstand, when loaded with its full complement
of persons and equipment, a free-fall launch {rom a height of at least 1.3 times the free-fall certification
height.

475 Protection against harmful acceleration

Each free-fall hfeboat shall be so constructled as to ensure that the lifeboat 1s capable of rendering
protection against harmful accelerations resulting [rom being launched from the height for which it 1s to

be certified in calm water under unfavourable conditions of a trim of up to 10° and a hst of up lo 20°
either way when it1s fully equipped and loaded with.

1 its full complement of persons:

2 occupants so as (o cause the centre of gravity 1o be in the most forward position,
3 occupants so as to cause the centre of gravity to be in the most aft position; and
4 the operating crew only

47.6 Lifeboat fittings
Each free-fall lifeboat shall be fitted with a release system which shall.
1 have two independent acuvation systems [or the release mechamsms which may only be

operated from inside the lifeboat and be marked in a colour that contrasts with 11s
surroundings,



2 be so arranged as to release the boat under any condition of loading from no-load up to
at least 200% of the normal load caused by (he fully equipped lifeboat when loaded with
the number of persons for which 1t 1s 1o be approved,

3 be adequately protected against accidental or premature use;

A4 be designed to test the release system without launching the lifeboat; and

5 be designed with a factor of safety of 6 based on the ultimale strength of the matenals
used

4.7.7 Certificate of approval

In addition to the requirements of paragraph 4.4.1.2, the certificate of approval for a free-fall lifeboat
shall also state:

g free-fall certification height,
.2 required launching ramp length; and
3 launching ramp angle for the free-fall certification height.

4.8 Lifeboats with a self-contained air support system

In addition to complying with the requirements of section 4.6 or 4.7, as applicable, a lifeboat with a
self-contained air support sysiem shall be so arranged that, when proceeding with all entrances and
openings closed, the air in the lifeboat remains safe and breathable and the engine runs normally for a
period of not less than 10 min. During this period the atmospheric pressure inside the lifeboal shall never
fall below the outside atmospheric pressure nor shall it exceed it by more than 20 hPa. The system shall
have visual indicators to indicate the pressure of the air supply at all limes.

4.9 Fire-protected lifeboats

4.9.1 In addition to complying with the requirements of section 4.8, a fire-protected lifeboat when
waterborne shall be capable of protecling the number of persons it is permitted to accommodate when
subjected to a continuous o1l fire that envelops the lifeboat [or a period of not less than 8 min.

492 Water spray system

A lifeboat which has a water spray fire-protection system shall comply with the following;

21 water for the system shall be drawn from the sea by a self-priming motor pump. It shall
be possible to turn "on" and turn "off” the flow of water over the exterior of the lifeboat;

2 the seawater intake shall be so arranged as to prevent the intake of flammable liquids
from the sea surface; and

3 the system shall be arranged for flushing with fresh waler and allowing complete
drainage,



-36-

CHAPTER V - RESCUE BOATS
5.1 Rescue boats
5.1.1 General requirements

5.1.1.1 Except as provided by this section, all rescue boats shall comply with the requirements of
paragraphs 44.110 4 4.7 4 inclusiveand 4.4 7.6,4477,4479,44,7 10 and 449 A hfeboat may be
approved and used as a rescue boat if 1t meets all of the requirements of this section, if it successfully
completes the testing for a rescue boat required in regulation [11/4.2, and 1f its stowage. launching and
recovery arrangements on the ship meet all of the requirements [or a rescue boat.

5.1 1.2 Notwithstanding the requirements of paragraph 4 4 4 required buoyant matenal for rescue boats
may be installed external 1o the hull. provided 1t 1s adequalely protected aganst damage and 1s capable
of withslanding exposure as specified 1n paragraph 51.33 .

5 1.1.3 Rescue boats may be either of rigid or inflated construction or a combination of both and shall
A be not less than 3.8 m and not more than 8.5 m in length, and

2 be capable of carrving at least five seated persons and a person lying on a stretcher
Notwithstanding paragraph 4 4 1 5, seating, except [or the helmsman, may be provided
on the [floor, provided that the seating space analysis in accordance with
paragraph 4.4 2 2.2 uses shapes similar to figure 1 , but altered 10 an overall length
of 1,190 mm to provide for extended legs No part of a seating space shall be on the
gunwale, fransom, or on inflated buoyancy at the sides of the boat

5.1.1.4 Rescue boats which are a combination of ngid and inflated construction shall comply with the
appropriate requirements of this section to the satisfaction of the Administration.

5.1 1.5 Unless the rescue boat has adequate sheer, 1t shall be provided with a bow cover extending for
not less than 15% of 1ts length

511 6 Rescue boats shall be capable of manoeuvring at a speed of at least 6 knots and maintaining that
speed for a period of al least 4 h.

51 1.7 Rescue boals shall have sufficient mobility and manoeuvrability n a seaway 10 enable persons
to be retrieved from the water, marshal liferafts and tow the largest hferaft carned on the ship when
loaded with its full complement of persons and equipment or 1ts equivalent at a speed of at least 2 knots

5.1.1.8 A rescue boat shall be fitted with an inboard engine or outboard motor. If it is fitted with an
outboard molor. the rudder and tiller may form part of the engine. Notwithstanding the requirements of’
paragraph 4.4 6 1 , petrol- driven outboard engines with an approved fuel svstem may be fitted in rescue
boats provided the fuel tanks are specially protected against fire and explosion.

5.1.1 9 Arrangements for towing shall be permanently fitted in rescue boals and shall be sufficiently
strong to marshal or tow liferalls as required by paragraph 5 1.1.7

5.1.1.10 Unless expressly provided otherwise, every rescue boat shall be provided with effective means
of bailing or be automatically self-bailing.
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5.1,1.11 Rescue boats shall be fitted with weathertight stowage for small items of equipment.

5.1.2 Rescue boat equipment

5.1.2.1 All items of rescue boat equipment, with the exception of boat-hooks which shall be kept free
for fending off purposes, shall be secured within the rescue boat by lashings, storage in lockers or
compariments, storage in brackets or similar mounting arrangements, or other suitable means. The
equipment shall be secured in such a manner as not to interfere with any launching or recovery
procedures  All items of rescue boat equipment shall be as small and of as little mass as possible and
shall be packed in suitable and compact form.

5.1.2 2 The normal equipment of every rescue boal shall consist of:

o |

12
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sufficient buoyant oars or paddles o make headway in calm seas. Thole pins. crutches
or equivalent arrangements shall be provided [or each oar. Thole pins or crutches shall
be attached to the boat by lanyards or chains;

a buoyant bailer,

a binnacle containing an efficient compass which is luminous or provided with suitable
means of illumination,

a sea-anchor and tnpping line if fitted with a hawser of adequate strength not less than
10 m 1n length;

a painter of sufficient length and strength, attached to the release device complying with
the requirements of paragraph 4 4.7.7 and placed at the forward end of the rescue boat,

one buoyant line, not less than 50 m in length, of sufficient strength to tow a liferaft as
required by paragraph 5,1.1.7,

one waterproof electnc torch suitable for Morse signalling, together with one spare set
of batteries and one spare bulb in a waterproof container;

one whistle or equivalent sound signal:
a first-aid outfit in a waterproof case capable of being closed tightly after use,
two buoyant rescue quoits, attached 1o not less than 30 m of buoyant line,

a searchlight with a horizontal and vertical sector of at least 6° and a measured luminous
intensity of 2,500 cd which can work continuously for not less than 3 h,

an efficient radar reflector;
thermal protective aids complying with the requirements of section 2.5 sufficient for 10%
of the number of persons the rescue boal is permitted to accommodate or two, whichever

is the greater; and

porlable fire-extinguishing equipment of an approved type suitable for extinguishing o1l
fires.
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51.2.3 In addition to the equipment required by paragraph 5.1 2 2, the normal equipment of every rigid
rescue boat shall include

B | a boal-hook.
2 a bucket; and
3 a knife or hatchet

5.1.2.4 In addition to the equipment required by paragraph 5.1.2.2, the normal equipment of every
inflated rescue boal shall consist of.

1 a buoyant safety knife;

2 Lwo sponges;
3 an efficient manually operated bellows or pump,
4 a repair kit in a suitable container for repairing punctures, and

5 a safety boat-hook
5.1 3 Additional requirements for inflated rescue boats
5.1.3.1 The requirements of paragraphs 4 4 1.4 and 4 4.1 6 do not apply to inflated rescue boats.

5.1.3.2 An inflated rescue boat shall be construcled in such a way that, when suspended by its bridle or
lifting hook.

1 1l is of sufficient strength and rigidity to enable 1L to be lowered and recovered with its
full complement of persons and equipment;

2 1t 1s of sufficient strength 1o withstand a load of 4 times the mass of 1ts full complement
of persons and equipment al an ambient temperature of 20 + 3°C, wath all relief valves
noperative; and

3 1t is of sulTicient sirength to withstand a load of 1.1 times the mass of its full complement
of persons and equpment al an ambient lemperature of -30°C, wilh all relief valves
operative

5.13.3 Inflated rescue boats shall be so constructed as to be capable of withstanding exposure:

ol when stowed on an open deck on a ship at sea, and

2 for 30 days afloat in all sea conditions.

5.1.3.4 In addition to complying with the requirements of paragraph 4 4.9 , inflated rescue boats shall
be marked wath a serial number, the maker's name or trade mark and the date of manufacture.

5.1.3.5 The buoyancy of an inflaled rescue boat shall be provided by either a single tube subdivided into
al least five separale compartments of approximalely equal volume or two separale (ubes neither
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exceeding 60% of the total volume. The buovancy tubes shall be so arranged that the intact
compartments shall be able 1o supporl the number of persons which the rescue boat is perrmitted 1o
accommodate, each having a mass of 75 kg, when seated in their normal positions with posilive [reeboard
over the rescue boat's entire periphery under the following conditions.

.l with the forward buoyancy compariment deflated.
2 with the entire buoyancy on one side of the rescue boat deflated; and
3 with the entire buoyancy on one side and the bow compartment deflated.

51.3.6 The buoyancy tubes forming the boundary of the inflated rescue boat shall on mflation provide
a volume of not less than 0.17 m? for each person the rescue boat 1s permitied to accommodate

5.1.3.7 Each buoyancy compartment shall be fitted with a nonreturn valve for manual inflation and
means for deflation. A safety relief valve shall also be fitted unless the Admunistration 1s satisfied that
such an appliance 1s unnecessary.

5.1.3 8 Underneath the bottom and on vulnerable places on the outside of the nflated rescue boat,
rubbing strips shall be provided to the satisfaction of the Admimstration

5.1.3.9 Where a transom is {itted it shall not be inset by more than 20% of the overall length of Lhe rescue
boal.

5.1.3 10 Switable patches shall be provided for securing the pamnters fore and aft and the becketed lifelines
inside and outside the boat.

5.1.3.11 The inflated rescue boat shall be mamtamed at all times in a fully inflated condition.

CHAPTER VI - LAUNCHING AND EMBARKATION APPLIANCES

6.1 Launching and embarkation appliances
6.1.1 General requirements
6.1.1.1 With the exception of the secondary means ol launching for free-fall lifeboats, each launching

appliance shall be so arranged that the fully equipped survival craft or rescue boal it serves can be safely
launched against unfavourable conditions of a trim of up 10° and a list of up to 20° either way.

1 when boarded, as required by regulation 111/23 or 1I/33, by its full complement of
persons; and
2 with not more than the required operating crew on board.

6.1.1 2 Notwithstanding the requirements of paragraph 6.1.1.1, lifeboat launching apphances for oil
tankers, chemical tankers and gas carriers with a final angle of heel greater than 20° calculated in
accordance with the Intemational Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 relating thereto and the recommendations of the Organization, as
applicable, shall be capable of operating at the final angle of heel on the lower side of the ship taking into
consideration the final damaged waterline of the ship
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6.1.1 3 A launching appliance shall not depend on any means other than gravity or stored mechanical
power which is independent of the ship's power supplies to launch the survival craft or rescue boat 1t
serves in the fully loaded and equipped condition and also in the light condition.

6114 Each launching appliance shall be so constructed that only a mmimum amounlt ol routine
maintenance 1s necessary. All parts requiring regular maintenance by the ship's crew shall be readily
accessible and easily maintained.

6 1.1 5 The launching appliance and its attachments other than winch brakes shall be of sufficient
strength to withstand a static proof load on test of not less than 2.2 times the maximum working load

6116 Structural members and all blocks, falls. padeyes, links, fastenings and all other filtings used in
connection with launching equipment shall be designed with a factor of safety on the basis of the
maximum working load assigned and the ultimate strengths of the matenals used for construction A
minimum faclor of safetv of 4 5 shall be applied (o all structural members, and a minimum factor of
safety of 6 shall be applied to falls, suspension chams, links and blocks

6117 Each launching appliance shall, as far as practicable, remain effective under conditions of icing.
6 1.1 8 A hfeboat launching appliance shall be capable of recovering the lifeboat with its crew

61 19 Each rescue boat launching appliance shall be fitled with a powered winch motor capable of
raising the rescue boal from the water wath its full rescue boat complement of persons and equipment at

arate of nol less than 0 3 m/s

6.1 1 10 The arrangements of the launching appliance shall be such as to enable safe boarding of the
survival craft in accordance with the requirements of paragraphs 4 1 42,4143, 443 1 and 4432

612 Launching appliances using falls and a winch

6.1.2.1 Every launching appliance using [alls and a winch, except for secondary launching appliances
for free-fall lifeboats, shall comply with the requirements of paragraph 6.1.1 and, in addition, shall
comply with the requirements of this paragraph-

6.1.2.2 The launching mechamsm shall be so arranged that it mayv be actuated by one person from a
position on the ship's deck and, except [or secondary launching appliances for free-fall hifeboats, from
a position within the survival craft or rescue boat. When launched by a person on the deck, the survival
crafl or rescue boat shall be visible to that person.

6.1 2 3 Falls shall be of rolation-resistant and corrosion-resistant steel wire rope.

6.1.2 4 In the case of a multiple drum winch, unless an efficient compensatory device is fitted, the falls
shall be so arranged as to wind off the drums at the same rate when lowering, and to wind on to the drums
evenly at the same rate when hoisting

6.1 2.5 The winch brakes of a launching appliance shall be of sufficient strength to withstand:

1 a static test with a proof load of not less than 1 5 times the maximum working load; and

2 a dynamic Lest with a proof load of not less than 1.1 times the maximum working load
at maximum lowering speed
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6.1.2.6 An eflficient hand gear shall be provided for recovery of each survival craft and rescue boat
Hand gear handles or wheels shall not be rotated by moving parts of the winch when the survival craf
or rescue boat is being lowered or when it 15 being hoisted by power.

6.1 2.7 Where davil arms are recovered by power, safety devices shall be fitted which will automatically
cut off the power before the davit arms reach the stops in order to prevent overstressing the falls or davits,
unless the moior is designed 1o prevent such oversiressing.

6.1.2.8 The speed at which the fully loaded survival craft or rescue boal 1s lowered to the water shall not
be less than that obtained from the formula.

S=04+002H
where. S 15 the lowermg speed in metres per second; and

H 15 the height in metres from the davit head to the waterline with the ship at the
lightest seagoing condrtion

6.1.2.9 The lowerning speed of a fullv equipped liferafl without persons on board shall be to the
satisfaction of the Admunistration  The lowering speed of other survival cralt, fully equipped but withoul
persons on board, shall be at least 70% of that required by paragraph 6.1 2 8.

6.1.2.10 The maximum lowering speed shall be established by the Admuimstration having regard 1o the
design of the survival crafl or rescue boat, the protection of its occupanls from excessive forces, and the
strength of the launching arrangements taking into account nertia forces during an emergency slop
Means shall be incorporaled n the appliance 1o ensure that this speed 15 not exceeded.

6.1.2.11 Every launching apphance shall be fitted with brakes capable of stopping the descent of the
survival craft or rescue boat and holding it securely when loaded with its full complement of persons and

equipment, brake pads shall, where necessary, be protected from water and oil.

6.1.2,12 Manual brakes shall be so arranged that the brake is always applied unless the operator, or a
mechanism activated by Lhe operator, holds the brake contrel in the "ofl" position.

6.1.3  Float-free launching

Where a survival craft requires a launching appliance and is also designed to float free. the float-free
release of the survival crafi from its stowed position shall be automatic.

6 1.4 Launching appliances for free-fall lifeboats

6.1.4.1 Every free-fall launching apphance shall comply with the applicable requirements of
paragraph 6.1.1 and, in addition, shall comply with the requirements of this paragraph.

6.1.4.2 The launching appliance shall be designed and installed so that 1t and the hfeboat 1t serves operate
as a syslem to protect the occupants from harmful acceleration forces as required by paragraph 4.7.5 |
and to ensure effective clearing of Lhe ship as required by paragraphs 4 7.3.1 and 4732

6.1.4.3 The launching appliance shall be constructed so as to prevent sparking and incendiary friction
during the launching of the hfeboat.
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6.1.4.4 The launching apphance shall be designed and arranged so that in ils ready to launch posiliorn,
the distance from the lowest point on the lifeboat 1t serves to he water surface with the ship in its lightest
seagoing condition does not exceed the lifeboat's free-fall certification height, taking into consideration
the requirements of paragraph 4.7.3.

6.1.4.5 The launching appliance shall be arranged so as to preclude accidental release of the lifeboat in
its unattended stowed position If the means provided 10 secure the lifeboat cannot be released from
inside the lifeboat, it shall be so arranged as 1o preclude boarding the lifeboat without first releasing it.

6.1 4.6 The release mechanism shall be arranged so that at least two independent aclions [rom inside the
lifeboat are required in order to launch the lifeboat

6.1.4.7 Each launching apphance shall be provided with a secondary means to launch the lifeboat by
falls  Such means shall comply with the requirements of paragraph 6.1.1 (except 6 1 1 3) and paragraph
6.1.2 (except 6 1 2 6) It must be capable of launching the hifeboat against unfavourable conditions of
a trim of up to only 2° and a list of up to only 5° either way and it need not comply with the speed
requiremenls of paragraphs 6.1 28 and 6 1.29 If the secondary launching appliance 1s not dependent
on gravily, stored mechamcal power or other manual means, the launching apphance shall be connected
both to the ship's main and emergency power supplies.

6148 The secondary means of launching shall be equipped with at least a single off-load capability to
release the lifeboat,

6.1.5  Liferaft launching appliances

Every liferaft launching appliance shall comply with the requirements of paragraphs 6.1.1 and 6.1.2,
except with regard 1o embarkalion in the stowed position, recovery of the loaded hferaft and that manual
operation is permitted for turming out the apphiance. The launching appliance shall include an automatic
release hook arranged so as (o prevent premature release during lowering and shall release the liferaft
when waterborne  The release hook shall include a capability to release the hook under load. The
on-load release control shall

" | be clearly differentiated {rom the control which activates the automatic release function;
2 require at leasl two separate actions to operate,
3 with a load of 150 kg on the hook. require a force of at least 600 N and not more than

700 N to release the load, or provide equivalent adequate protection against inadvertent
release of the hook; and

4 be designed such thal the crew members on deck can clearly observe when the release
mechanism 1s properly and completely set.

6.1 6 Embarkation ladders

6.1 6.1 Handholds shall be provided to ensure a safe passage [rom the deck to the head of the ladder and
vice versa.

6.1 6.2 The steps of the ladder shall be

1 made of hardwood, [ree from knots or other irregulanties, smoothly machined and free
from sharp edges and splhinters, or of suitable material of equivalent properties,
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2 provided with an efficient non-ship surface either by longitudinal grooving or by the
application of an approved non-slip coating;

3 not less than 480 mm long, 115 mm wide and 25 mm in depth, excluding any non-slip
surface or coating; and

4 equally spaced not less than 300 mm or more than 380 mm apart and secured in such a
manner that they will remain horizontal.

6.1.6.3 The side ropes of the ladder shall consist of two uncovered manila ropes not less than 65 mm in
circumference on each side Each rope shall be continuous with no jeints below the top step Other
malerials may be used provided the dimensions, breaking strain, weathering, stretching and gripping
properties are al least equivalent to those of manila rope. All rope ends shall be secured to prevent
unravelling.

6.2 Marine evacuation systems
6.2 1 Construction of the marine evacuation systems

6.2 1.1 The passage of the marme evacuation system shall provide for safe descent of persons of various
ages, sizes and physical capabililies wearing approved lifejackets [rom the embarkation station 1o the
floating platform or survival crafl.

6.2.1.2 Strength and construction of the passage and platform shall be 1o the satisfaction of the
Administration.

6.2.1.3 The platform, if fitted, shall be:

1 such that sufficient buoyancy will be provided for the working load. Tn the case of an
inflatable platform, the main buoyancy chambers, which for this purpose shall include
any thwarts or floor inflatable structural members are 10 meet the requirements of section
4.2 based upon the platform capacity except that the capacity shall be obtained by
dividing by 0.25 the usable area piven in paragraph 6.2.1.3.3;

2 stable in a seaway and provide a safe working area for the system operators,
3 of sufficient area that will provide for (he securing of at least two hiferafis for boarding

and to accommodate al least the number of persons that at any time are expecied to be
on the platform. This usable platform area shall be at least equal to:

20% of toral number of persons that the Marine Evacuation System is certificated for +2

9

or 10 m®, whichever 1s the greater. However, Administrations may approve alternate
arrangements which are demonstrated to comply with all the prescribed performance
requirements.

4 self-draining;
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subdivided in such a way that the loss of gas from any one compartment will not restrict
its operational use as a means of evacuation. The buoyancy tubes shall be subdivided or
protected against damage occuring from contact with the ship's side;

fitted with a stabilizing system to the satisfaction of the Administration;
restrained by a bowsing line or other positioning systems which are designed 1o deploy
automaltically and if necessary, to be capable of being adjusted 1o the position required

for evacuation, and

provided with mooring and bowsing line patches of sufficient strength to securely attach
the largest inflatable liferafi associated with the system

6.2.1.4 If the passage gives direct access 10 the survival crall, it should be provided with a quick release

arrangement

6.2.2 Performance of the marine evacuation system

6.2.2.1 A marine evacuation system shall be:

|

2

capable of deployment by one person;

such as to enable the total number of persons for which 1t 1s designed, to be transferred
from the ship mto the inflated liferafis within a period of 30 min in the case of a
passenger ship and of 10 mun in the case of a cargo ship from the time abandon ship
signal is given;

arranged such that hiferafls may be securely attached to the platform and released from
the platform by a person either in the liferaft or on the platform;

capable of being deployed from the ship under unfavourable conditions of a trim of up
to 10° and a list of up to 20° either way;

in the case of bemng fitted with an inclined slide, such that the angle of the slide to the
honzontal 1s

| within a range of 30° 10 35° when the ship is upright and in the lightest seagoing
condition; and

2 in the case of a passenger ship, a maximum of 55° in the final stage of flooding
set by the requirements in regulation [1-1/8;

evaluated for capacity by means of timed evacuation deployments conducted in harbour;

capable of providing a satisfactory means of evacuation in a sea state associaled with a
wind of force 6 on the Beaufort scale;

designed 1o, as far as practicable, remain effective under conditions of icing; and
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so constructed that only a minimum amount of routine mamntenance 1s necessary. Any
parl requiring maintenance by the ship's crews shall be readily accessible and easily
maintained.

6.2.2.2 Where one or more marine evacuation systems are provided on a ship, at least 50% of such
systems shall be subjected 1o a trial deployment afier installation. Subject to these deployments being
satisfactory, the untried sysiems are to be deployed within 12 months of installation.

6.23 Inflatable liferafis associated with marine evacuation systems

Any inflatable hferaft used in conjunction with the marine evacuation system shall:

|

conform with the requirements of section 4.2 |

be sited close 1o the system container but be capable of dropping clear of the deployed
system and boarding platform,

be capable of release one at a time from its stowage rack with arrangements which will
enable 1t to be moored alongside the platform;

be slowed 1n accordance with regulation I11/13.4; and

be provided with pre-connected or easily connected retrieving lines 1o the platform

6.2.4 Containers for marine evacuation systems

6.2.4.1 The evacuation passage and platform shall be packed in a container that is:

1

2

so constructed as to withstand hard wear under conditions encounlered at sea; and

as far as practicable watertight, except for drain holes in the container bottom

6.2.4.2 The container shall be marked with

A

2

.8

maker's name or trade mark;

serial number;

name of approval authority and the capacity of the system,
SOLAS;

date of manufaclure (month and vear);

date and place of last service;

maximum permitted height of stowage above waterline; and

stowage position on board.

6.2 4.3 Launching and operating instructions shall be marked on or in the vicinity of the container.
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6.2.5 Marking on marine evacuation systems

The marine evacualion system shall be marked with:

N maker's name or trade mark;

2 serial number;

3 date of manufacture (month and year);

4 name of approving authority;

5 name and place of servicing station where it was last serviced, along with the date of

servicing, and

6 the capacity of the system.

CHAPTER VII - OTHER LIFE-SAVING APPLIANCES
7.1 Line-throwing appliances
7.1.1  Every line-throwing apphance shall:
1 be capable of throwing a line with reasonable accuracy;

2 include not less than four projectiles each capable of carrying the line at least 230 m in
calm weather;

3 nclude not less than four lines each having a breaking strength of not less than 2 kN, and
4 have briel nstructions or diagrams clearly illustrating the use of the line-throwing
appliance

7 1.2 The rocket, in the case of a pistol-fired rocket, or the assembly, in the case of an integral rocket
and line, shall be contained in a water-resistant casing In addition, in the case of a pistol-fired rocket,
the line and rockels together with the means of ignition shall be stowed in a container which provides
prolection {rom lhe weather.

72 General alarm and public address system
7.2.1 General emergency alarm system

7.2.1.1 The general emergency alarm system shall be capable of sounding the general emergency alarm
signal consisting of seven or more short blasts followed by one long blast on the ship's whistle or siren
and additionally on an electrically operated bell or klaxon or other equivalent warning system, which
shall be powered from the ship's main supply and the emergency source of electrical power required by
regulation I1-1/42 or 11-1/43, as appropriate. The system shall be capable of operation from the
navigation bridge and, except for the ship's whislle, also from other strategic points, The system shall
be audible throughout all the accommodation and normal crew working spaces. The alarm shall continue
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to function after it has been triggered until it is manually turned off or is temporanly interrupted by a
message on the public address system.

7.2.1 2 The minimum sound pressure levels for the emergency alarm tone in interior and exterior spaces
shall be 80 dB (A) and at least 10 dB (A) above ambient noise levels existing durning normal equipment
operation with the ship underway in moderate weather. In cabins without a loudspeaker installation, an
electronic alarm transducer shall be nstalled, e.g. a buzzer or similar.

7.2.1.3 The sound pressure levels at the sleeping position in cabins and in cabin bathrooms shall be at
least 75 dB (A) and at least 10 dB (A) above ambient noise levels.

7.2.2 Public address system

7.2.2.1 The public address system shall be a loudspeaker installation enabling the broadcast of messages
into all spaces where crew members or passengers, or both, are normally present, and to muster stations.
It shall allow for the broadcast of messages from the navigation bridge and such other places on board
the ship as the Admuinistration deems necessary. It shall be installed with regard to acoustically marginal
conditions and not require any action from the addressee. It shall be protected against unauthorized use.

7.222 With the ship underway n normal conditions, the minimum sound pressure levels for
broadcasting emergency announcements shall be

ol in interior spaces 75 dB (A) and at least 20 dB (A) above the speech interference level;
and

2 1 extenor spaces 80 dB (A) and at least 15 dB (A) above the speech interference level.
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RESOLUTION MSC.98(73)
(adopted on 5 December 2000)

ADOPTION OF THE INTERNATIONAL CODE FOR FIRE SAFETY SYSTEMS

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the International Maritime Organization
concerning the functions of the Committee,

NOTING the revision of chapter 11-2 of the International Convention for the Safety of
Life at Sea (SOLAS), 1974 (hereinafter referred to as “the Convention™),

RECOGNIZING the need to continue the mandatory application of the fire safety systems
required by the revised chapter 11-2 of the Convention,

NOTING resolution MSC.99(73) by which it adopted, inter alia, the revised chapter 1I-2
of the Convention to make the provisions of the International Code for Fire Safety Systems (FSS
Code) mandatory under the Convention,

HAVING CONSIDERED, at its seventy-third session, the text of the proposed FSS Code,

1. ADOPTS the International Code for Fire Safety Systems (FSS Code), the text of which is
set out in the Annex to the present resolution;

2. INVITES Contracting Governments to the Convention to note that the FSS Code will
take effect on 1 July 2002 upon the entry into force of the revised chapter 11-2 of the Convention;

3. REQUESTS the Secretary-General to transmit certified copies of this resolution and the
text of the FSS Code contained in the Annex to all Contracting Governments to the Convention;

4. FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and
the Annex to all Members of the Organization which are not Contracting Governments to the
Convention.
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THE INTERNATIONAL CODE FOR FIRE SAFETY SYSTEMS
(Fire Safety Systems Code)

PREAMBLE

1 The purpose of this Code is to provide international standards of specific engineering
specifications for fire safety systems required by chapter I1-2 of the International Convention for
the Safety of Life at Sea, 1974, as amended.

2 On or after 1 July 2002, this Code will be mandatory for fire safety systems required by
the International Convention for the Safety of Life at Sea, 1974, as amended. Any future
amendment to the Code must be adopted and brought into force in accordance with the procedure
laid down in article V1II of the Convention.



CHAPTER 1 - GENERAL
1 Application

1.1  This Code is applicable to fire safety systems as referred to in chapter 1I-2 of the
International Convention for the Safety of Life at Sea, 1974, as amended.

1.2 Unless expressly provided otherwise, this Code is applicable for the fire safety systems of
ships the keels of which are laid or which are at a similar stage of construction on or after
1 July 2002.

2 Definitions

2.1  Administration means the Government of the State whose flag the ship is entitled to fly.

2.2 Convention means the International Convention for the Safety of Life at Sea, 1974, as
amended.

2.3  Fire Safety Systems Code means the International Code for Fire Safety Systems as
defined in chapter 11-2 of the International Convention for the Safety of Life at Sea, 1974, as
amended.

2.4 For the purpose of this Code, definitions provided in chapter Il-2 of the Convention also
apply.

3 Use of equivalents and modern technology
In order to allow modern technology and development of fire safety systems, the Administrations
may approve fire safety systems which are not specified in this Code if the requirements of part F
of chapter 11-2 of the Convention are fulfilled.
4 Use of toxic extinguishing media
The use of a fire-extinguishing medium which, in the opinion of the Administration, either by
itself or under expected conditions of use gives off toxic gases, liquids and other substances in
such quantities as to endanger persons shall not be permitted.

CHAPTER 2 - INTERNATIONAL SHORE CONNECTIONS
1 Application

This chapter details the specifications for international shore connections as required by
chapter 11-2 of the Convention.

2 Engineering specifications
2.1  Standard dimensions

Standard dimensions of flanges for the international shore connection shall be in accordance with
the following table:
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Table 2.1 - Standard dimensions for international shore connections

Description Dimension

Outside diameter 178 mm

Inside diameter 64 mm

Bolt circle diameter | 132 mm

Slots in flange 4 holes 19 mm in diameter spaced equidistantly on a bolt circle of the
above diameter, slotted to the flange periphery

Flange thickness 14.5 mm minimum

Bolts and nuts 4, each of 16 mm diameter, 50 mm in length

2.2 Materials and accessories

International shore connections shall be of steel or other equivalent material and shall be
designed for 1 N/mm? services. The flange shall have a flat face on one side and, on the other
side, it shall be permanently attached to a coupling that will fit the ship's hydrant and hose. The
connection shall be kept aboard the ship together with a gasket of any material suitable
for 1 N/mm? services, together with four bolts of 16 mm diameter and 50 mm in length, four
16 mm nuts, and eight washers.

CHAPTER 3 - PERSONNEL PROTECTION
1 Application

This chapter details the specifications for personnel protection as required by chapter 11-2 of the
Convention.

2 Engineering specifications

2.1  Fire-fighter's outfit

A fire-fighter's outfit shall consist of a set of personal equipment and a breathing apparatus.

2.1.1 Personal equipment

Personal equipment shall consist of the following:

1 protective clothing of material to protect the skin from the heat radiating from the

fire and from burns and scalding by steam. The outer surface shall be
water-resistant;

2 boots of rubber or other electrically non-conducting material;

3 rigid helmet providing effective protection against impact;
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A4 electric safety lamp (hand lantern) of an approved type with a minimum burning
period of 3 h. Electric safety lamps on tankers and those intended to be used in
hazardous areas shall be of an explosion-proof type; and

5 axe with a handle provided with high-voltage insulation.
2.1.2 Breathing apparatus

Breathing apparatus shall be a self-contained compressed air-operated breathing apparatus for
which the volume of air contained in the cylinders shall be at least 1,200 I, or other self-contained
breathing apparatus which shall be capable of functioning for at least 30 min. All air cylinders
for breathing apparatus shall be interchangeable.

2.1.3 Lifeline

For each breathing apparatus a fireproof lifeline of at least 30 m in length shall be provided. The
lifeline shall successfully pass an approval test by statical load of 3.5 kN for 5 min without
failure. The lifeline shall be capable of being attached by means of a snap-hook to the harness of
the apparatus or to a separate belt in order to prevent the breathing apparatus becoming detached
when the lifeline is operated.

2.2 Emergency escape breathing devices (EEBD)

2.2.1 General

2.2.1.1 An EEBD is a supplied air or oxygen device only used for escape from a compartment
that has a hazardous atmosphere and shall be of an approved type.

2.2.1.2 EEBDs shall not be used for fighting fires, entering oxygen deficient voids or tanks, or
worn by fire-fighters. In these events, a self-contained breathing apparatus, which is specifically
suited for such applications, shall be used.

2.2.2 Definitions

2.2.2.1 Face piece means a face covering that is designed to form a complete seal around the
eyes, nose and mouth which is secured in position by a suitable means.

2.2.2.2 Hood means a head covering which completely covers the head, neck, and may cover
portions of the shoulders.

2.2.2.3 Hazardous atmosphere means any atmosphere that is immediately dangerous to life or
health.

2.2.3  Particulars

2.2.3.1 The EEBD shall have a service duration of at least 10 min.

2.2.3.2 The EEBD shall include a hood or full face piece, as appropriate, to protect the eyes,
nose and mouth during escape. Hoods and face pieces shall be constructed of flame resistant

materials and include a clear window for viewing.

2.2.3.3 Aninactivated EEBD shall be capable of being carried hands-free.



2.2.3.4 An EEBD, when stored, shall be suitably protected from the environment.
2.2.3.5 Brief instructions or diagrams clearly illustrating their use shall be clearly printed on the
EEBD. The donning procedures shall be quick and easy to allow for situations where there is
little time to seek safety from a hazardous atmosphere.
2.2.4 Markings
Maintenance requirements, manufacturer’s trademark and serial number, shelf life with
accompanying manufacture date and name of the approving authority shall be printed on each
EEBD. All EEBD training units shall be clearly marked.

CHAPTER 4 - FIRE EXTINGUISHERS
1 Application

This chapter details the specifications for fire extinguishers as required by chapter 11-2 of the
Convention.

2 Type approval

All fire extinguishers shall be of approved types and designs based on the guidelines developed
by the Organization.

3 Engineering specifications

3.1 Fire extinguisher

3.1.1 Quantity of medium

3.1.1.1 Each powder or carbon dioxide extinguisher shall have a capacity of at least 5 kg and
each foam extinguisher shall have a capacity of at least 9 I. The mass of all portable fire
extinguishers shall not exceed 23 kg and they shall have a fire-extinguishing capability at least
equivalent to that of a 9 | fluid extinguisher.

3.1.1.2 The Administration shall determine the equivalents of fire extinguishers.

3.1.2 Recharging

Only refills approved for the fire extinguisher in question shall be used for recharging.

3.2  Portable foam applicators

A portable foam applicator unit shall consist of a foam nozzle of an inductor type capable of
being connected to the fire main by a fire hose, together with a portable tank containing at least
20 | of foam-forming liquid and one spare tank of foam-making liquid. The nozzle shall be

capable of producing effective foam suitable for extinguishing an oil fire, at the rate of at
least 1.5 m®/min.
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CHAPTER 5 - FIXED GAS FIRE-EXTINGUISHING SYSTEMS
1 Application

This chapter details the specifications for fixed gas fire-extinguishing systems as required by
chapter 11-2 of the Convention.

2 Engineering specifications
21  General
2.1.1 Fire-extinguishing medium

2.1.1.1 Where the quantity of the fire-extinguishing medium is required to protect more than one
space, the quantity of medium available need not be more than the largest quantity required for
any one space so protected.

2.1.1.2 The volume of starting air receivers, converted to free air volume, shall be added to the
gross volume of the machinery space when calculating the necessary quantity of the
fire-extinguishing medium. Alternatively, a discharge pipe from the safety valves may be fitted
and led directly to the open air.

2.1.1.3 Means shall be provided for the crew to safely check the quantity of the
fire-extinguishing medium in the containers.

2.1.1.4 Containers for the storage of fire-extinguishing medium and associated pressure
components shall be designed to pressure codes of practice to the satisfaction of the
Administration having regard to their locations and maximum ambient temperatures expected in
service.

2.1.2 Installation requirements

2.1.2.1 The piping for the distribution of fire-extinguishing medium shall be arranged and
discharge nozzles so positioned that a uniform distribution of the medium is obtained.

2.1.2.2 Except as otherwise permitted by the Administration, pressure containers required for the
storage of fire-extinguishing medium, other than steam, shall be located outside the protected
spaces in accordance with regulation 11-2/10.4.3 of the Convention.

2.1.2.3 Spare parts for the system shall be stored on board and be to the satisfaction of the
Administration.

2.1.3 System control requirements

2.1.3.1 The necessary pipes for conveying fire-extinguishing medium into the protected spaces
shall be provided with control valves so marked as to indicate clearly the spaces to which the
pipes are led. Suitable provision shall be made to prevent inadvertent release of the medium into
the space. Where a cargo space fitted with a gas fire-extinguishing system is used as a passenger
space, the gas connection shall be blanked during such use. The pipes may pass through
accommodations providing that they are of substantial thickness and that their tightness is
verified with a pressure test, after their installation, at a pressure head not less than 5 N/mm?. In
addition, pipes passing through accommodation areas shall be joined only by welding and shall
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not be fitted with drains or other openings within such spaces. The pipes shall not pass through
refrigerated spaces.

2.1.3.2 Means shall be provided for automatically giving audible warning of the release of
fire-extinguishing medium into any ro-ro spaces and other spaces in which personnel normally
work or to which they have access. The pre-discharge alarm shall be automatically activated
(e.g., by opening of the release cabinet door). The alarm shall operate for the length of time
needed to evacuate the space, but in no case less than 20 s before the medium is released.
Conventional cargo spaces and small spaces (such as compressor rooms, paint lockers, etc.) with
only a local release need not be provided with such an alarm.

2.1.3.3 The means of control of any fixed gas fire-extinguishing system shall be readily
accessible, simple to operate and shall be grouped together in as few locations as possible at
positions not likely to be cut off by a fire in a protected space. At each location there shall be
clear instructions relating to the operation of the system having regard to the safety of personnel.

2.1.3.4 Automatic release of fire-extinguishing medium shall not be permitted, except as
permitted by the Administration.

2.2 Carbon dioxide systems
2.2.1 Quantity of fire-extinguishing medium

2.2.1.1 For cargo spaces the quantity of carbon dioxide available shall, unless otherwise
provided, be sufficient to give a minimum volume of free gas equal to 30% of the gross volume
of the largest cargo space to be protected in the ship.

2.2.1.2 For machinery spaces the quantity of carbon dioxide carried shall be sufficient to give a
minimum volume of free gas equal to the larger of the following volumes, either:

.1 40% of the gross volume of the largest machinery space so protected, the volume to
exclude that part of the casing above the level at which the horizontal area of the
casing is 40% or less of the horizontal area of the space concerned taken midway
between the tank top and the lowest part of the casing; or

.2 35% of the gross volume of the largest machinery space protected, including the
casing.

2.2.1.3 The percentages specified in paragraph 2.2.1.2 above may be reduced to 35% and 30%,
respectively, for cargo ships of less than 2,000 gross tonnage provided that where two or more
machinery spaces are not entirely separate, they shall be considered as forming one space.

2.2.1.4 For the purpose of this paragraph the volume of free carbon dioxide shall be calculated
at 0.56 m*/kg.

2.2.1.5 For machinery spaces, the fixed piping system shall be such that 85% of the gas can be
discharged into the space within 2 min.

2.2.2 Controls

Carbon dioxide systems shall comply with the following requirements:
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A two separate controls shall be provided for releasing carbon dioxide into a
protected space and to ensure the activation of the alarm. One control shall be
used for opening the valve of the piping which conveys the gas into the protected
space and a second control shall be used to discharge the gas from its storage
containers; and

2 the two controls shall be located inside a release box clearly identified for the
particular space. If the box containing the controls is to be locked, a key to the
box shall be in a break-glass-type enclosure conspicuously located adjacent to the
box.

2.3 Requirements of steam systems

The boiler or boilers available for supplying steam shall have an evaporation of at least 1 kg of
steam per hour for each 0.75 m® of the gross volume of the largest space so protected. In
addition to complying with the foregoing requirements, the systems in all respects shall be as
determined by, and to the satisfaction of, the Administration.

2.4  Systems using gaseous products of fuel combustion
24.1 General

Where gas other than carbon dioxide or steam, as permitted by paragraph 2.3, is produced on the
ship and is used as a fire-extinguishing medium, the system shall comply with the requirements
in paragraph 2.4.2.

2.4.2 Requirements of the systems

2.4.2.1 Gaseous products

Gas shall be a gaseous product of fuel combustion in which the oxygen content, the carbon
monoxide content, the corrosive elements and any solid combustible elements in a gaseous
product shall have been reduced to a permissible minimum.

2.4.2.2 Capacity of fire-extinguishing systems

2.4.2.2.1 Where such gas is used as the fire-extinguishing medium in a fixed fire-extinguishing
system for the protection of machinery spaces, it shall afford protection equivalent to that
provided by a fixed system using carbon dioxide as the medium.

2.4.2.2.2 Where such gas is used as the fire-extinguishing medium in a fixed fire-extinguishing
system for the protection of cargo spaces, a sufficient quantity of such gas shall be available to
supply hourly a volume of free gas at least equal to 25 % of the gross volume of the largest space
protected in this way for a period of 72 h.

2.5 Equivalent fixed gas fire-extinguishing systems for machinery spaces and cargo
pump rooms

Fixed gas fire-extinguishing systems equivalent to those specified in paragraphs 2.2 to 2.4 shall
be approved by the Administration based on the guidelines developed by the Organization.
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CHAPTER 6 - FIXED FOAM FIRE-EXTINGUISHING SYSTEMS
1 Application

This chapter details the specifications for fixed foam fire-extinguishing systems as required by
chapter 11-2 of the Convention.

2 Engineering specifications
2.1  General

Fixed foam fire-extinguishing systems shall be capable of generating foam suitable for
extinguishing oil fires.

2.2 Fixed high-expansion foam fire-extinguishing systems
2.2.1 Quantity and performance of foam concentrates

2.2.1.1 The foam concentrates of high-expansion foam fire-extinguishing systems shall be
approved by the Administration based on the guidelines developed by the Organization.

2.2.1.2 Any required fixed high-expansion foam system in machinery spaces shall be capable of
rapidly discharging through fixed discharge outlets a quantity of foam sufficient to fill the
greatest space to be protected at a rate of at least 1 m in depth per minute. The quantity of
foam-forming liquid available shall be sufficient to produce a volume of foam equal to five times
the volume of the largest space to be protected. The expansion ratio of the foam shall not
exceed 1,000 to 1.

2.2.1.3 The Administration may permit alternative arrangements and discharge rates provided
that it is satisfied that equivalent protection is achieved.

2.2.2 Installation requirements

2.2.2.1 Supply ducts for delivering foam, air intakes to the foam generator and the number of
foam-producing units shall in the opinion of the Administration be such as will provide effective
foam production and distribution.

2.2.2.2 The arrangement of the foam generator delivery ducting shall be such that a fire in the
protected space will not affect the foam generating equipment. If the foam generators are located
adjacent to the protected space, foam delivery ducts shall be installed to allow at least 450 mm of
separation between the generators and the protected space. The foam delivery ducts shall be
constructed of steel having a thickness of not less than 5 mm. In addition, stainless steel dampers
(single or multi-bladed) with a thickness of not less than 3 mm shall be installed at the openings
in the boundary bulkheads or decks between the foam generators and the protected space. The
dampers shall be automatically operated (electrically, pneumatically or hydraulically) by means
of remote control of the foam generator related to them.

2.2.2.3 The foam generator, its sources of power supply, foam-forming liquid and means of
controlling the system shall be readily accessible and simple to operate and shall be grouped in as
few locations as possible at positions not likely to be cut off by a fire in the protected space.
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2.3 Fixed low-expansion foam fire-extinguishing systems
2.3.1 Quantity and foam concentrates

2.3.1.1 The foam concentrates of low-expansion foam fire-extinguishing systems shall be
approved by the Administration based on the guidelines developed by the Organization.

2.3.1.2 The system shall be capable of discharging through fixed discharge outlets in not more
than 5 min a quantity of foam sufficient to cover to a depth of 150 mm the largest single area
over which oil fuel is liable to spread. The expansion ratio of the foam shall not exceed 12 to 1.

2.3.2 Installation requirements

2.3.2.1 Means shall be provided for the effective distribution of the foam through a permanent
system of piping and control valves or cocks to suitable discharge outlets, and for the foam to be
effectively directed by fixed sprayers on other main fire hazards in the protected space. The
means for effective distribution of the foam shall be proven acceptable to the Administration
through calculation or by testing.

2.3.2.2 The means of control of any such systems shall be readily accessible and simple to
operate and shall be grouped together in as few locations as possible at positions not likely to be
cut off by a fire in the protected space.

CHAPTER 7 - FIXED PRESSURE WATER-SPRAYING AND WATER-MIST
FIRE-EXTINGUISHING SYSTEMS

1 Application

This chapter details the specifications for fixed pressure water-spraying and water-mist
fire-extinguishing systems as required by chapter 11-2 of the Convention.

2 Engineering specifications
2.1 Fixed pressure water-spraying fire-extinguishing systems
2.1.1 Nozzles and pumps

2.1.1.1 Any required fixed pressure water-spraying fire-extinguishing system in machinery
spaces shall be provided with spraying nozzles of an approved type.

2.1.1.2 The number and arrangement of the nozzles shall be to the satisfaction of the
Administration and shall be such as to ensure an effective average distribution of water of at
least 5 I/m®/min in the spaces to be protected. Where increased application rates are considered
necessary, these shall be to the satisfaction of the Administration.

2.1.1.3 Precautions shall be taken to prevent the nozzles from becoming clogged by impurities in
the water or corrosion of piping, nozzles, valves and pump.

2.1.1.4 The pump shall be capable of simultaneously supplying at the necessary pressure all
sections of the system in any one compartment to be protected.
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2.1.1.5 The pump may be driven by an independent internal combustion machinery, but, if it is
dependent upon power being supplied from the emergency generator fitted in compliance with
the provisions of regulation 11-1/42 or regulation 11-1/43 of the Convention, as appropriate, that
generator shall be so arranged as to start automatically in case of main power failure so that
power for the pump required by paragraph 2.1.1.4 is immediately available. The independent
internal combustion machinery for driving the pump shall be so situated that a fire in the
protected space or spaces will not affect the air supply to the machinery.

2.1.2 Installation requirements

2.1.2.1 Nozzles shall be fitted above bilges, tank tops and other areas over which oil fuel is liable
to spread and also above other specific fire hazards in the machinery spaces.

2.1.2.2 The system may be divided into sections, the distribution valves of which shall be
operated from easily accessible positions outside the spaces to be protected so as not to be readily
cut off by a fire in the protected space.

2.1.2.3 The pump and its controls shall be installed outside the space or spaces to be protected.
It shall not be possible for a fire in the space or spaces protected by the water-spraying system to
put the system out of action.

2.1.3 System control requirements

The system shall be kept charged at the necessary pressure and the pump supplying the water for
the system shall be put automatically into action by a pressure drop in the system.

2.2  Equivalent water-mist fire-extinguishing systems

Water-mist fire-extinguishing systems for machinery spaces and cargo pump-rooms shall be
approved by the Administration based on the guidelines developed by the Organization.

CHAPTER 8 - AUTOMATIC SPRINKLER, FIRE DETECTION AND FIRE
ALARM SYSTEMS
1 Application

This chapter details the specifications for automatic sprinkler, fire detection and fire alarm
systems as required by chapter 11-2 of the Convention.

2 Engineering specifications
21  General
2.1.1 Type of sprinkler systems

The automatic sprinkler systems shall be of the wet pipe type, but small exposed sections may be
of the dry pipe type where, in the opinion of the Administration, this is a necessary precaution.
Saunas shall be fitted with a dry pipe system, with sprinkler heads having an operating
temperature up to 140°C.
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2.1.2 Sprinkler systems equivalent to those specified in paragraphs 2.2 to 2.4

Automatic sprinkler systems equivalent to those specified in paragraphs 2.2 to 2.4 shall be
approved by the Administration based on the guidelines developed by the Organization.

2.2 Sources of power supply
2.2.1 Passenger ships

There shall be not less than two sources of power supply for the sea water pump and automatic
alarm and detection system. Where the sources of power for the pump are electrical, these shall
be a main generator and an emergency source of power. One supply for the pump shall be taken
from the main switchboard, and one from the emergency switchboard by separate feeders
reserved solely for that purpose. The feeders shall be so arranged as to avoid galleys, machinery
spaces and other enclosed spaces of high fire risk except in so far as it is necessary to reach the
appropriate switchboards, and shall be run to an automatic changeover switch situated near the
sprinkler pump. This switch shall permit the supply of power from the main switchboard so long
as a supply is available therefrom, and be so designed that upon failure of that supply it will
automatically change over to the supply from the emergency switchboard. The switches on the
main switchboard and the emergency switchboard shall be clearly labelled and normally kept
closed. No other switch shall be permitted in the feeders concerned. One of the sources of power
supply for the alarm and detection system shall be an emergency source. Where one of the
sources of power for the pump is an internal combustion engine it shall, in addition to complying
with the provisions of paragraph 2.4.3, be so situated that a fire in any protected space will not
affect the air supply to the machinery.

2.2.2 Cargo ships

There shall not be less than two sources of power supply for the sea water pump and automatic
alarm and detection system. If the pump is electrically driven, it shall be connected to the main
source of electrical power, which shall be capable of being supplied by at least two generators.
The feeders shall be so arranged as to avoid galleys, machinery spaces and other enclosed spaces
of high fire risk except in so far as it is necessary to reach the appropriate switchboards. One of
the sources of power supply for the alarm and detection system shall be an emergency source.
Where one of the sources of power for the pump is an internal combustion engine, it shall, in
addition to complying with the provisions of paragraph 2.4.3, be so situated that a fire in any
protected space will not affect the air supply to the machinery.

2.3 Component requirements
2.3.1 Sprinklers

2.3.1.1 The sprinklers shall be resistant to corrosion by the marine atmosphere. In
accommodation and service spaces the sprinklers shall come into operation within the
temperature range from 68°C to 79°C, except that in locations such as drying rooms, where high
ambient temperatures might be expected, the operating temperature may be increased by not
more than 30°C above the maximum deckhead temperature.

2.3.1.2 A quantity of spare sprinkler heads shall be provided for all types and ratings installed on
the ship as follows:
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Total number of heads Required number of spares
<300 6
300 to 1000 12
>1000 24

The number of spare sprinkler heads of any type need not exceed the total number of heads
installed of that type.

2.3.2 Pressure tanks

2.3.2.1 A pressure tank having a volume equal to at least twice that of the charge of water
specified in this paragraph shall be provided. The tank shall contain a standing charge of fresh
water, equivalent to the amount of water which would be discharged in 1 min by the pump
referred to in paragraph 2.3.3.2, and the arrangements shall provide for maintaining an air
pressure in the tank such as to ensure that where the standing charge of fresh water in the tank
has been used the pressure will be not less than the working pressure of the sprinkler, plus the
pressure exerted by a head of water measured from the bottom of the tank to the highest sprinkler
in the system. Suitable means of replenishing the air under pressure and of replenishing the fresh
water charge in the tank shall be provided. A glass gauge shall be provided to indicate the
correct level of the water in the tank.

2.3.2.2 Means shall be provided to prevent the passage of sea water into the tank.
2.3.3 Sprinkler pumps

2.3.3.1 An independent power pump shall be provided solely for the purpose of continuing
automatically the discharge of water from the sprinklers. The pump shall be brought into action
automatically by the pressure drop in the system before the standing fresh water charge in the
pressure tank is completely exhausted.

2.3.3.2 The pump and the piping system shall be capable of maintaining the necessary pressure
at the level of the highest sprinkler to ensure a continuous output of water sufficient for the
simultaneous coverage of a minimum area of 280 m* at the application rate specified in
paragraph 2.5.2.3. The hydraulic capability of the system shall be confirmed by the review of
hydraulic calculations, followed by a test of the system, if deemed necessary by the
Administration.

2.3.3.3 The pump shall have fitted on the delivery side a test valve with a short open-ended
discharge pipe. The effective area through the valve and pipe shall be adequate to permit the
release of the required pump output while maintaining the pressure in the system specified in
paragraph 2.3.2.1.

24 Installation requirements

2.4.1 General

Any parts of the system which may be subjected to freezing temperatures in service shall be
suitably protected against freezing.
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2.4.2 Piping arrangements

2.4.2.1 Sprinklers shall be grouped into separate sections, each of which shall contain not more
than 200 sprinklers. In passenger ships any section of sprinklers shall not serve more than two
decks and shall not be situated in more than one main vertical zone. However, the
Administration may permit such a section of sprinklers to serve more than two decks or be
situated in more than one main vertical zone, if it is satisfied that the protection of the ship
against fire will not thereby be reduced.

2.4.2.2 Each section of sprinklers shall be capable of being isolated by one stop valve only. The
stop valve in each section shall be readily accessible in a location outside of the associated
section or in cabinets within stairway enclosures. The valve’s location shall be clearly and
permanently indicated. Means shall be provided to prevent the operation of the stop valves by
any unauthorized person.

2.4.2.3 A test valve shall be provided for testing the automatic alarm for each section of
sprinklers by a discharge of water equivalent to the operation of one sprinkler. The test valve for
each section shall be situated near the stop valve for that section.

2.4.2.4 The sprinkler system shall have a connection from the ship's fire main by way of a
lockable screw-down non-return valve at the connection which will prevent a backflow from the
sprinkler system to the fire main.

2.4.2.5 A gauge indicating the pressure in the system shall be provided at each section stop valve
and at a central station.

2.4.2.6 The sea inlet to the pump shall wherever possible be in the space containing the pump
and shall be so arranged that when the ship is afloat it will not be necessary to shut off the supply
of sea water to the pump for any purpose other than the inspection or repair of the pump.

2.4.3 Location of systems

The sprinkler pump and tank shall be situated in a position reasonably remote from any
machinery space of category A and shall not be situated in any space required to be protected by
the sprinkler system.

2.5  System control requirements

2.5.1 Ready availability

2.5.1.1 Any required automatic sprinkler, fire detection and fire alarm system shall be capable of
immediate operation at all times and no action by the crew shall be necessary to set it in

operation.

2.5.1.2 The automatic sprinkler system shall be kept charged at the necessary pressure and shall
have provision for a continuous supply of water as required in this chapter.

2.5.2 Alarm and indication
2.5.2.1 Each section of sprinklers shall include means for giving a visual and audible alarm

signal automatically at one or more indicating units whenever any sprinkler comes into operation.
Such alarm systems shall be such as to indicate if any fault occurs in the system. Such units shall



-17 -

indicate in which section served by the system a fire has occurred and shall be centralised on the
navigation bridge or in the continuously manned central control station and, in addition, visible
and audible alarms from the unit shall also be placed in a position other than on the
aforementioned spaces to ensure that the indication of fire is immediately received by the crew.

2.5.2.2 Switches shall be provided at one of the indicating positions referred to in
paragraph 2.5.2.1 which will enable the alarm and the indicators for each section of sprinklers to
be tested.

2.5.2.3 Sprinklers shall be placed in an overhead position and spaced in a suitable pattern to
maintain an average application rate of not less than 5 I/m?/min over the nominal area covered by
the sprinklers. However, the Administration may permit the use of sprinklers providing such an
alternative amount of water suitably distributed as has been shown to the satisfaction of the
Administration to be not less effective.

2.5.2.4 A list or plan shall be displayed at each indicating unit showing the spaces covered and
the location of the zone in respect of each section. Suitable instructions for testing and
maintenance shall be available.

2.5.3 Testing

Means shall be provided for testing the automatic operation of the pump on reduction of pressure
in the system.

CHAPTER 9 - FIXED FIRE DETECTION AND FIRE ALARM SYSTEMS
1 Application

This chapter details the specifications for fixed fire detection and fire alarm systems as required
by chapter 11-2 of the Convention.

2 Engineering specifications
2.1 General requirements

2.1.1 Any required fixed fire detection and fire alarm system with manually operated call
points shall be capable of immediate operation at all times.

2.1.2 The fixed fire detection and fire alarm system shall not be used for any other purpose,
except that closing of fire doors and similar functions may be permitted at the control panel.

2.1.3 The system and equipment shall be suitably designed to withstand supply voltage
variation and transients, ambient temperature changes, vibration, humidity, shock, impact and
corrosion normally encountered in ships.

2.1.4 Zone address identification capability

Fixed fire detection and fire alarm systems with a zone address identification capability shall be
so arranged that:

| means are provided to ensure that any fault (e.g. power break, short circuit, earth,
etc.) occurring in the loop will not render the whole loop ineffective;
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2 all arrangements are made to enable the initial configuration of the system to be
restored in the event of failure (e.g. electrical, electronic, informatics, etc.);

3 the first initiated fire alarm will not prevent any other detector from initiating
further fire alarms; and

4 no loop will pass through a space twice. When this is not practical (e.g. for large
public spaces), the part of the loop which by necessity passes through the space
for a second time shall be installed at the maximum possible distance from the
other parts of the loop.

2.2 Sources of power supply

There shall be not less than two sources of power supply for the electrical equipment used in the
operation of the fixed fire detection and fire alarm system, one of which shall be an emergency
source. The supply shall be provided by separate feeders reserved solely for that purpose. Such
feeders shall run to an automatic change-over switch situated in, or adjacent to, the control panel
for the fire detection system.

2.3 Component requirements
2.3.1 Detectors

2.3.1.1 Detectors shall be operated by heat, smoke or other products of combustion, flame, or
any combination of these factors. Detectors operated by other factors indicative of incipient fires
may be considered by the Administration provided that they are no less sensitive than such
detectors. Flame detectors shall only be used in addition to smoke or heat detectors.

2.3.1.2 Smoke detectors required in all stairways, corridors and escape routes within
accommodation spaces shall be certified to operate before the smoke density exceeds 12.5%
obscuration per metre, but not until the smoke density exceeds 2% obscuration per metre. Smoke
detectors to be installed in other spaces shall operate within sensitivity limits to the satisfaction of
the Administration having regard to the avoidance of detector insensitivity or oversensitivity.

2.3.1.3 Heat detectors shall be certified to operate before the temperature exceeds 78°C, but not
until the temperature exceeds 54°C, when the temperature is raised to those limits at a rate less
than 1°C per minute. At higher rates of temperature rise, the heat detector shall operate within
temperature limits to the satisfaction of the Administration having regard to the avoidance of
detector insensitivity or oversensitivity.

2.3.1.4 The operation temperature of heat detectors in drying rooms and similar spaces of a
normal high ambient temperature may be up to 130°C, and up to 140°C in saunas.

2.3.1.5 All detectors shall be of a type such that they can be tested for correct operation and
restored to normal surveillance without the renewal of any component.

24 Installation requirements
2.4.1 Sections

2.4.1.1 Detectors and manually operated call points shall be grouped into sections.
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2.4.1.2 A section of fire detectors which covers a control station, a service space or an
accommodation space shall not include a machinery space of category A. For fixed fire detection
and fire alarm systems with remotely and individually identifiable fire detectors, a loop covering
sections of fire detectors in accommodation, service spaces and control station shall not include
sections of fire detectors in machinery spaces of category A.

2.4.1.3 Where the fixed fire detection and fire alarm system does not include means of remotely
identifying each detector individually, no section covering more than one deck within
accommodation spaces, service spaces and control stations shall normally be permitted except a
section which covers an enclosed stairway. In order to avoid delay in identifying the source of
fire, the number of enclosed spaces included in each section shall be limited as determined by the
Administration. In no case shall more than 50 enclosed spaces be permitted in any section. If the
system is fitted with remotely and individually identifiable fire detectors, the sections may cover
several decks and serve any number of enclosed spaces.

2.4.1.4 In passenger ships, if there is no fixed fire detection and fire alarm system capable of
remotely and individually identifying each detector, a section of detectors shall not serve spaces
on both sides of the ship nor on more than one deck and neither shall it be situated in more than
one main vertical zone except that the same section of detectors may serve spaces on more than
one deck if those spaces are located in the fore or aft end of the ship or if they protect common
spaces on different decks (e.g. fan rooms, galleys, public spaces, etc.). In ships of less than 20 m
in breadth, the same section of detectors may serve spaces on both sides of the ship. In passenger
ships fitted with individually identifiable fire detectors, a section may serve spaces on both sides
of the ship and on several decks, but shall not be situated in more than one main vertical zone.

2.4.2 Positioning of detectors

2.4.2.1 Detectors shall be located for optimum performance. Positions near beams and
ventilation ducts or other positions where patterns of air flow could adversely affect performance
and positions where impact or physical damage is likely shall be avoided. Detectors which are
located on the overhead shall be a minimum distance of 0.5 m away from bulkheads, except in
corridors, lockers and stairways.

2.4.2.2 The maximum spacing of detectors shall be in accordance with the table below:

Table 9.1 - Spacing of detectors

Type of Maximum floor area Maximum distance Maximum distance away
detector per detector apart between centres from bulkheads
Heat 37 m? 9m 4.5m
Smoke 74 m? 11m 55m

The Administration may require or permit different spacing to that specified in the above table if
based upon test data which demonstrate the characteristics of the detectors.

2.4.3 Arrangement of electric wiring

2.4.3.1 Electrical wiring which forms part of the system shall be so arranged as to avoid galleys,
machinery spaces of category A, and other enclosed spaces of high fire risk except where it is
necessary to provide for fire detection or fire alarm in such spaces or to connect to the
appropriate power supply.
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2.4.3.2 A loop of fire detection systems with a zone address identification capability shall not be
damaged at more than one point by a fire.

2.5  System control requirements
2.5.1 Visual and audible fire signals

2.5.1.1 The activation of any detector or manually operated call point shall initiate a visual and
audible fire signal at the control panel and indicating units. If the signals have not received
attention within 2 min, an audible alarm shall be automatically sounded throughout the crew
accommodation and service spaces, control stations and machinery spaces of category A. This
alarm sounder system need not be an integral part of the detection system.

2.5.1.2 The control panel shall be located on the navigation bridge or in the continuously
manned central control station.

2.5.1.3 Indicating units shall, as a minimum, denote the section in which a detector has been
activated or manually operated call point has been operated. At least one unit shall be so located
that it is easily accessible to responsible members of the crew at all times. One indicating unit
shall be located on the navigation bridge if the control panel is located in the main fire control
station.

2.5.1.4 Clear information shall be displayed on or adjacent to each indicating unit about the
spaces covered and the location of the sections.

2.5.1.5 Power supplies and electric circuits necessary for the operation of the system shall be

monitored for loss of power or fault conditions as appropriate. Occurrence of a fault condition

shall initiate a visual and audible fault signal at the control panel which shall be distinct from a

fire signal.

2.5.2 Testing

Suitable instructions and component spares for testing and maintenance shall be provided.
CHAPTER 10 - SAMPLE EXTRACTION SMOKE DETECTION SYSTEMS

1 Application

This chapter details the specifications for sample extraction smoke detection systems as required
by chapter 11-2 of the Convention.

2 Engineering specifications
2.1 General requirements

2.1.1 Wherever in the text of this chapter the word "system" appears, it shall mean "sample
extraction smoke detection system".

2.1.2 Any required system shall be capable of continuous operation at all times except that
systems operating on a sequential scanning principle may be accepted, provided that the interval
between scanning the same position twice gives an overall response time to the satisfaction of the
Administration.
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2.1.3 The system shall be designed, constructed and installed so as to prevent the leakage of
any toxic or flammable substances or fire-extinguishing media into any accommodation and
service space, control station or machinery space.

2.1.4 The system and equipment shall be suitably designed to withstand supply voltage
variations and transients, ambient temperature changes, vibration, humidity, shock, impact and
corrosion normally encountered in ships and to avoid the possibility of ignition of a flammable
gas air mixture.

2.1.5 The system shall be of a type that can be tested for correct operation and restored to
normal surveillance without the renewal of any component.

2.1.6 An alternative power supply for the electrical equipment used in the operation of the
system shall be provided.

2.2 Component requirements

2.2.1 The sensing unit shall be certified to operate before the smoke density within the sensing
chamber exceeds 6.65% obscuration per metre.

2.2.2 Duplicate sample extraction fans shall be provided. The fans shall be of sufficient
capacity to operate under normal ventilation conditions in the protected area and shall give an
overall response time to the satisfaction of the Administration.

2.2.3 The control panel shall permit observation of smoke in the individual sampling pipe.

2.2.4 Means shall be provided to monitor the airflow through the sampling pipes so designed as
to ensure that as far as practicable equal quantities are extracted from each interconnected
accumulator.

2.2.5 Sampling pipes shall be a minimum of 12 mm internal diameter except when used in
conjunction with fixed gas fire-extinguishing systems when the minimum size of pipe shall be
sufficient to permit the fire-extinguishing gas to be discharged within the appropriate time.

2.2.6 Sampling pipes shall be provided with an arrangement for periodically purging with
compressed air.

2.3 Installation requirements
2.3.1 Smoke accumulators

2.3.1.1 At least one smoke accumulator shall be located in every enclosed space for which
smoke detection is required. However, where a space is designed to carry oil or refrigerated
cargo alternatively with cargoes for which a smoke sampling system is required, means may be
provided to isolate the smoke accumulators in such compartments for the system. Such means
shall be to the satisfaction of the Administration.

2.3.1.2 Smoke accumulators shall be located for optimum performance and shall be spaced so
that no part of the overhead deck area is more than 12 m measured horizontally from an
accumulator. Where systems are used in spaces which may be mechanically ventilated, the
position of the smoke accumulators shall be considered having regard to the effects of
ventilation.
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2.3.1.3 Smoke accumulators shall be positioned where impact or physical damage is unlikely to
occur.

2.3.1.4 Not more than four accumulators shall be connected to each sampling point.

2.3.1.5 Smoke accumulators from more than one enclosed space shall not be connected to the
same sampling point.

2.3.2 Sampling pipes

2.3.2.1 The sampling pipe arrangements shall be such that the location of the fire can be readily
identified.

2.3.2.2 Sampling pipes shall be self-draining and suitably protected from impact or damage from
cargo working.

2.4  System control requirements
2.4.1 Visual and audible fire signals

2.4.1.1 The control panel shall be located on the navigation bridge or in the continuously
manned central control station.

2.4.1.2 Clear information shall be displayed on, or adjacent to, the control panel designating the
spaces covered.

2.4.1.3 The detection of smoke or other products of combustion shall initiate a visual and
audible signal at the control panel and the navigation bridge or continuously manned central
control station.

2.4.1.4 Power supplies necessary for the operation of the system shall be monitored for loss of
power. Any loss of power shall initiate a visual and audible signal at the control panel and the
navigation bridge which shall be distinct from a signal indicating smoke detection.

2.4.2 Testing

Suitable instructions and component spares shall be provided for the testing and maintenance of
the system.

CHAPTER 11 - LOW-LOCATION LIGHTING SYSTEMS
1 Application

This chapter details the specifications for low-location lighting systems as required by
chapter 11-2 of the Convention.

2 Engineering specifications
2.1  General requirements

Any required low-location lighting systems shall be approved by the Administration based on the
guidelines developed by the Organization, or to an international standard acceptable to the
Organization.



-23-

CHAPTER 12 - FIXED EMERGENCY FIRE PUMPS
1 Application
This chapter details the specifications for emergency fire pumps as required by chapter 11-2 of the
Convention. This chapter is not applicable to passenger ships of 1,000 gross tonnage and
upwards. See regulation 11-2/10.2.2.3.1.1 of the Convention for requirements for such ships.
2 Engineering specifications
2.1  General
The emergency fire pump shall be of a fixed independently driven power-operated pump.
2.2 Component requirements
2.2.1 Emergency fire pumps
2.2.1.1 Capacity of the pump
The capacity of the pump shall not be less than 40% of the total capacity of the fire pumps
required by regulation 11-2/10.2.2.4.1 of the Convention and in any case not less than the

following:

A for passenger ships less than 1,000 gross tonnage and for cargo 25 m*/h
ships of 2,000 gross tonnage and upwards; and

2 for cargo ships less than 2,000 gross tonnage 15 m¥/h.
2.2.1.2 Pressure at hydrants

When the pump is delivering the quantity of water required by paragraph 2.2.1.1, the pressure at
any hydrants shall be not less than the minimum pressure required by chapter 11-2 of the
Convention.

2.2.1.3 Suction heads

The total suction head and the net positive suction head of the pump shall be determined having
due regard to the requirements of the Convention and this chapter on the pump capacity and on
the hydrant pressure under all conditions of list, trim, roll and pitch likely to be encountered in
service. The ballast condition of a ship on entering or leaving a dry dock need not be considered
a service condition.

2.2.2 Diesel engines and fuel tank

2.2.2.1 Starting of diesel engine

Any diesel-driven power source for the pump shall be capable of being readily started in its cold
condition down to the temperature of 0°C by hand (manual) cranking. If this is impracticable, or

if lower temperature are likely to be encountered, consideration shall be given to the provision
and maintenance of the heating arrangement, acceptable to the Administration so that ready
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starting will be assured. If hand (manual) starting is impracticable, the Administration may
permit other means of starting. These means shall be such as to enable the diesel-driven power
source to be started at least six times within a period of 30 min and at least twice within the first
10 min.

2.2.2.2 Fuel tank capacity

Any service fuel tank shall contain sufficient fuel to enable the pump to run on full load for at
least 3 h and sufficient reserves of fuel shall be available outside the machinery space of
category A to enable the pump to be run on full load for an additional 15 h.

CHAPTER 13 - ARRANGEMENT OF MEANS OF ESCAPE
1 Application

This chapter details the specifications for means of escape as required by chapter 11-2 of the
Convention.

2 Passenger ships
2.1  Width of stairways
2.1.1 Basic requirements for stairway width

Stairways shall not be less than 900 mm in clear width. The minimum clear width of stairways
shall be increased by 10 mm for every one person provided for in excess of 90 persons. The total
number of persons to be evacuated by such stairways shall be assumed to be two thirds of the
crew and the total number of passengers in the areas served by such stairways. The width of the
stairways shall not be inferior to those determined by paragraph 2.1.2.

2.1.2 Calculation method of stairway width
2.1.2.1 Basic principles of the calculation

2.1.2.1.1 This calculation method determines the minimum stairway width at each deck level,
taking into account the consecutive stairways leading into the stairway under consideration.

2.1.2.1.2 It is the intention that the calculation method shall consider evacuation from enclosed
spaces within each main vertical zone individually and take into account all of the persons using
the stairway enclosures in each zone, even if they enter that stairway from another vertical zone.

2.1.2.1.3 For each main vertical zone the calculation shall be completed for the night time
(case 1) and day time (case 2) and the largest dimension from either case used for determining
the stairway width for each deck under consideration.

2.1.2.1.4 The calculation of stairway widths shall be based upon the crew and passenger load on
each deck. Occupant loads shall be rated by the designer for passenger and crew accommodation
spaces, service spaces, control spaces and machinery spaces. For the purpose of the calculation
the maximum capacity of a public space shall be defined by either of the following two values:
the number of seats or similar arrangements, or the number obtained by assigning 2 m? of gross
deck surface area to each person.
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2.1.2.2 Calculation method for minimum value
2.1.2.2.1 Basic formulae

In considering the design of stairway widths for each individual case which allow for the timely
flow of persons evacuating to the assembly stations from adjacent decks above and below, the
following calculation methods shall be used (see figures 1 and 2):

when joining two decks: W=(N;+N,) 10mm;

when joining three decks: ~ W=(N;+N,+0.5N3) 10mm;

when joining four decks: W=(N;+N,+0.5N3+0.25N,) 10mm; and

when joining five decks or more decks, the width of the stairways shall be determined by
applying the above formula for four decks to the deck under consideration and to the
consecutive deck,

where:
W = the required tread width between handrails of the stairway.

The calculated value of W may be reduced where available landing area S is provided in
stairways at the deck level defined by subtracting P from Z, such that:

P =S x 3.0 persons/m? ; and Ppay = 0.25Z

where:
Z = the total number of persons expected to be evacuated on the deck being
considered
P = the number of persons taking temporary refuge on the stairway landing,

which may be subtracted from Z to a maximum value of P = 0.25Z
(to be rounded down to the nearest whole number)

S = the surface area (m?) of the landing, minus the surface area necessary
for the opening of doors and minus the surface area necessary
for accessing the flow on stairs (see figure 1)

N = the total number of persons expected to use the stairway from
each consecutive deck under consideration; N is for the deck with
the largest number of persons using that stairway; Ny is taken for
the deck with the next highest number of persons directly entering
the stairway flow such that, when sizing the stairway width as each
deck level, N1 > N, > N3 > N4 (see figure 2). These decks are assumed
to be on or upstream (i.e., away from the embarkation deck) of
the deck being considered.
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Figure 1
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Figure 2

MINIMUM STAIRWAY WIDTH (W} CALCULATION EXAMPLE

i
i
{
i N = 200 — N] = 200
} l W = 2000
! ‘ J—
:
: Assembly D = 2000 + 9355 = 11.355
; Station Mote 1 —%—— >
: N = 283 } e
T //."
« ‘
Nq= 425, Np= 478, ®az 158, Ny= 50
N = 419 ‘ g W = (425+41920.50x7158+0.25x50) 10 = 9355
N
N = 425 . Ny= 425, Np= 200, Na= 158, Ng= 50
L W = (425+4200+0.5x158+0.25x50) x 10 = 7165
,v’//
- <
ji Ny = 200, Ny = 153, §3 = 50
N = 158 - /' W = (200+158+0.5 x 50) x 10 = 3830
/‘v’
N
. Ny = 200, NZ = 50
N = 50 o I’ W= (200 + 30) x 10 = 2500
o i -
j Ny = 200
N = 200 —_—— W= 200 x 10 = 2008

number of persons expected to evacuate through the stairway

number of persons directly entering the stairway flow from a given deck

(N7 + Nz + 0.5 x N3 + 0.25 x N4) x 10 = calculated width of stairway

width of exit doors

N;>N,>N3>N, where:

N1

N>

the deck with the largest number of persons N entering directly the
stairway

the deck with the next largest number of persons N entering directly the

stairway, etc.

Note: The doors to the assembly station shall have aggregate width of 10,255 mm.
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2.1.2.2.2 Distribution of persons

2.1.2.2.2.1 The dimension of the means of escape shall be calculated on the basis of the total
number of persons expected to escape by the stairway and through doorways, corridors and
landings (see figure 3). Calculations shall be made separately for the two cases of occupancy of
the spaces specified below. For each component part of the escape route, the dimension taken
shall not be less than the largest dimension determined for each case:

Case 1:  Passengers in cabins with maximum berthing capacity fully occupied; members
of the crew in cabins occupied to 2/3 of maximum berthing capacity; and
service spaces occupied by 1/3 of the crew.

Case 2:  Passengers in public spaces occupied to 3/4 of maximum capacity; members of
the crew in public spaces occupied to 1/3 of the maximum capacity; service
spaces occupied by 1/3 of the crew; and crew accommodation occupied by 1/3
of the crew.

2.1.2.2.2.2 The maximum number of persons contained in a main vertical zone, including
persons entering stairways from another main vertical zone, shall not be assumed to be higher
than the maximum number of persons authorized to be carried on board for the calculation of
stairway width only.

2.1.3 Prohibition of decrease in width in the direction to the assembly station

The stairway shall not decrease in width in the direction of evacuation to the assembly station.
Where several assembly stations are in one main vertical zone, the stairway width shall not
decrease in the direction of the evacuation to the most distant assembly station.

2.2 Details of stairways
2.2.1 Handrails

Stairways shall be fitted with handrails on each side. The maximum clear width between
handrails shall be 1,800 mm.

2.2.2  Alignment of stairways
All stairways sized for more than 90 persons shall be aligned fore and aft.

2.2.3 Vertical rise and inclination

Stairways shall not exceed 3.5 m in vertical rise without the provision of a landing and shall not
have an angle of inclination greater than 45°.
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Figure 3 - Occupant loading calculation example
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2.2.4 Landings

Landings at each deck level shall be not less than 2 m? in area and shall increase by 1 m? for
every 10 persons provided for in excess of 20 persons, but need not exceed 16 m?, except for
those landings servicing public spaces having direct access onto the stairway enclosure.

2.3 Doorways and corridors

2.3.1 Doorways and corridors and intermediate landings included in means of escape shall be
sized in the same manner as stairways.

2.3.2 The aggregate width of stairway exit doors to the assembly station shall not be less than
the aggregate width of stairways serving this deck.

2.4 Evacuation routes to the embarkation deck

2.4.1 Assembly station

It shall be recognized that the evacuation routes to the embarkation deck may include an
assembly station. In this case consideration shall be given to the fire protection requirements and
sizing of corridors and doors from the stairway enclosure to the assembly station and from the

assembly station to the embarkation deck, noting that evacuation of persons from assembly
stations to embarkation positions will be carried out in small controlled groups.

2.4.2 Routes from the assembly station to the survival craft embarkation position

Where the passengers and crew are held at an assembly station which is not at the survival craft
embarkation position, the dimension of stairway width and doors from the assembly station to
this position shall be based on the number of persons in the controlled group. The width of these
stairways and doors need not exceed 1,500 mm unless larger dimensions are required for
evacuation of these spaces under normal conditions.

2.5  Means of escape plans

2.5.1 Means of escape plans shall be provided indicating the following:

A the number of the crew and passengers in all normally occupied spaces;

2 the number of crew and passengers expected to escape by stairway and through
doorways, corridors and landings;

3 assembly stations and survival craft embarkation positions;
4 primary and secondary means of escape; and
5 width of stairways, doors, corridors and landing areas.

2.5.2 Means of escape plans shall be accompanied by detailed calculation for determining the
width of escape stairways, doors, corridors and landing areas.
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3 Cargo ships

Stairways and corridors used as means of escape shall be not less than 700 mm in clear width and
shall have a handrail on one side. Stairways and corridors with a clear width of 1,800 mm and
over shall have handrails on both sides. “Clear width” is considered the distance between the
handrail and the bulkhead on the other side or between the handrails. The angle of inclination of
stairways should be, in general, 45°, but not greater than 50°, and in machinery spaces and small
spaces not more than 60°. Doorways which give access to a stairway shall be of the same size as
the stairway.

CHAPTER 14 - FIXED DECK FOAM SYSTEMS
1 Application

This chapter details the specifications for fixed deck foam systems which are required to be
provided by chapter 11-2 of the Convention.

2 Engineering specifications
21  General

2.1.1 The arrangements for providing foam shall be capable of delivering foam to the entire
cargo tanks deck area as well as into any cargo tank the deck of which has been ruptured.

2.1.2 The deck foam system shall be capable of simple and rapid operation.

2.1.3 Operation of a deck foam system at its required output shall permit the simultaneous use
of the minimum required number of jets of water at the required pressure from the fire main.

2.2 Component requirements
2.2.1 Foam solution and foam concentrate
2.2.1.1 The rate of supply of foam solution shall be not less than the greatest of the following:

1 0.6 I/min per square metre of cargo tanks deck area, where cargo tanks deck area
means the maximum breadth of the ship multiplied by the total longitudinal extent
of the cargo tank spaces;

2 6 I/min per square metre of the horizontal sectional area of the single tank having
the largest such area; or

3 3 I/min per square metre of the area protected by the largest monitor, such area
being entirely forward of the monitor, but not less than 1,250 I/min.

2.2.1.2 Sufficient foam concentrate shall be supplied to ensure at least 20 min of foam
generation in tankers fitted with an inert gas installation or 30 min of foam generation in tankers
not fitted with an inert gas installation when using solution rates stipulated in paragraph 2.2.1.1,
as appropriate, whichever is the greatest. The foam expansion ratio (i.e., the ratio of the volume
of foam produced to the volume of the mixture of water and foam-making concentrate supplied)
shall not generally exceed 12 to 1. Where systems essentially produce low expansion foam, but
an expansion ratio slightly in excess of 12 to 1, the quantity of foam solution available shall be
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calculated as for 12 to 1 expansion ratio systems. When medium expansion ratio foam (between
50 to 1 and 150 to 1 expansion ratio) is employed, the application rate of the foam and the
capacity of a monitor installation shall be to the satisfaction of the Administration.

2.2.2 Monitors and foam applicators

2.2.2.1 Foam from the fixed foam system shall be supplied by means of monitors and foam
applicators. At least 50% of the foam solution supply rate required in paragraphs 2.2.1.1.1 and
2.2.1.1.2 shall be delivered from each monitor. On tankers of less than 4,000 tonnes deadweight
the Administration may not require installation of monitors but only applicators. However, in
such a case the capacity of each applicator shall be at least 25% of the foam solution supply rate
required in paragraphs 2.2.1.1.1 or 2.2.1.1.2.

2.2.2.2 The capacity of any monitor shall be at least 3 I/min of foam solution per square metre of
deck area protected by that monitor, such area being entirely forward of the monitor. Such
capacity shall be not less than 1,250 I/min.

2.2.2.3 The capacity of any applicator shall be not less than 400 I/min and the applicator throw
in still air conditions shall be not less than 15 m.

2.3 Installation requirements
2.3.1 Main control station

The main control station for the system shall be suitably located outside the cargo area, adjacent
to the accommodation spaces and readily accessible and operable in the event of fire in the areas
protected.

2.3.2 Monitors
2.3.2.1 The number and position of monitors shall be such as to comply with paragraph 2.1.1.

2.3.2.2 The distance from the monitor to the farthest extremity of the protected area forward of
that monitor shall not be more than 75% of the monitor throw in still air conditions.

2.3.2.3 A monitor and hose connection for a foam applicator shall be situated both port and
starboard at the front of the poop or accommodation spaces facing the cargo tanks deck. On
tankers of less than 4,000 tonnes deadweight, a hose connection for a foam applicator shall be
situated both port and starboard at the front of the poop or accommodation spaces facing the
cargo tanks deck.

2.3.3 Applicators

2.3.3.1  The number of foam applicators provided shall be not less than four. The number and
disposition of foam main outlets shall be such that foam from at least two applicators can be
directed on to any part of the cargo tanks deck area.

2.3.3.2  Applicators shall be provided to ensure flexibility of action during fire-fighting
operations and to cover areas screened from the monitors.

2.3.4 Isolation valves

Valves shall be provided in the foam main, and in the fire main when this is an integral part of
the deck foam system, immediately forward of any monitor position to isolate damaged sections
of those mains.
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CHAPTER 15 - INERT GAS SYSTEMS
1 Application

This chapter details the specifications for inert gas systems as required by chapter I1-2 of the
Convention.

2 Engineering specifications
2.1  General
2.1.1 Throughout this chapter the term cargo tank includes also slop tanks.

2.1.2 The inert gas system referred to in chapter 11-2 of the Convention shall be designed,
constructed and tested to the satisfaction of the Administration. It shall be so designed and
operated as to render and maintain the atmosphere of the cargo tanks non-flammable at all times,
except when such tanks are required to be gas-free. In the event that the inert gas system is
unable to meet the operational requirement set out above and it has been assessed that it is
impracticable to effect a repair, then cargo discharge, deballasting and necessary tank cleaning
shall only be resumed when the "emergency conditions™ specified in the Guidelines on inert gas
systems are complied with.

2.1.3 Required functions
The system shall be capable of:

A inerting empty cargo tanks by reducing the oxygen content of the atmosphere in
each tank to a level at which combustion cannot be supported;

2 maintaining the atmosphere in any part of any cargo tank with an oxygen content
not exceeding 8% by volume and at a positive pressure at all times in port and at
sea except when it is necessary for such a tank to be gas-free;

3 eliminating the need for air to enter a tank during normal operations except when
it is necessary for such a tank to be gas-free; and

4 purging empty cargo tanks of a hydrocarbon gas, so that subsequent gas-freeing
operations will at no time create a flammable atmosphere within the tank.

2.2 Component requirements
2.2.1 Supply of inert gas

2.2.1.1 The inert gas supply may be treated flue gas from main or auxiliary boilers. The
Administration may accept systems using flue gases from one or more separate gas generators or
other sources or any combination thereof, provided that an equivalent standard of safety is
achieved. Such systems shall, as far as practicable, comply with the requirements of this chapter.
Systems using stored carbon dioxide shall not be permitted unless the Administration is satisfied
that the risk of ignition from generation of static electricity by the system itself is minimized.
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2.2.1.2 The system shall be capable of delivering inert gas to the cargo tanks at a rate of at
least 125% of the maximum rate of discharge capacity of the ship expressed as a volume.

2.2.1.3 The system shall be capable of delivering inert gas with an oxygen content of not more
than 5 % by volume in the inert gas supply main to the cargo tanks at any required rate of flow.

2.2.1.4 Two fuel oil pumps shall be fitted to the inert gas generator. The Administration may
permit only one fuel oil pump on condition that sufficient spares for the fuel oil pump and its
prime mover are carried on board to enable any failure of the fuel oil pump and its prime mover
to be rectified by the ship's crew.

2.2.2 Scrubbers

2.2.2.1 A flue gas scrubber shall be fitted which will effectively cool the volume of gas specified
in paragraphs 2.2.1.2 and 2.2.1.3 and remove solids and sulphur combustion products. The
cooling water arrangements shall be such that an adequate supply of water will always be
available without interfering with any essential services on the ship. Provision shall also be made
for an alternative supply of cooling water.

2.2.2.2 Filters or equivalent devices shall be fitted to minimize the amount of water carried over
to the inert gas blowers.

2.2.2.3 The scrubber shall be located aft of all cargo tanks, cargo pump-rooms and cofferdams
separating these spaces from machinery spaces of category A.

2.2.3 Blowers

2.2.3.1 At least two blowers shall be fitted and be capable of delivering to the cargo tanks at
least the volume of gas required by paragraphs 2.2.1.2 and 2.2.1.3. For systems with gas
generators the Administration may permit only one blower if that system is capable of delivering
the total volume of gas required by paragraphs 2.2.1.2 and 2.2.1.3 to the protected cargo tanks,
provided that sufficient spares for the blower and its prime mover are carried on board to enable
any failure of the blower and its prime mover to be rectified by the ship's crew.

2.2.3.2 The inert gas system shall be so designed that the maximum pressure which it can exert
on any cargo tank will not exceed the test pressure of any cargo tank. Suitable shutoff
arrangements shall be provided on the suction and discharge connections of each blower.
Arrangements shall be provided to enable the functioning of the inert gas plant to be stabilized
before commencing cargo discharge. If the blowers are to be used for gas-freeing, their air inlets
shall be provided with blanking arrangements.

2.2.3.3 The blowers shall be located aft of all cargo tanks, cargo pump-rooms and cofferdams
separating these spaces from machinery spaces of category A.

2.2.4 Water seals
2.2.4.1 The water seal referred to in paragraph 2.3.1.4.1 shall be capable of being supplied by

two separate pumps, each of which shall be capable of maintaining an adequate supply at all
times.
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2.2.4.2 The arrangement of the seal and its associated fittings shall be such that it will prevent
backflow of hydrocarbon vapours and will ensure the proper functioning of the seal under
operating conditions.

2.2.4.3 Provision shall be made to ensure that the water seal is protected against freezing, in
such a way that the integrity of seal is not impaired by overheating.

2.2.4.4 A water loop or other approved arrangement shall also be fitted to each associated water
supply and drain pipe and each venting or pressure-sensing pipe leading to gas-safe spaces.
Means shall be provided to prevent such loops from being emptied by vacuum.

2.2.4.5 The deck water seal and loop arrangements shall be capable of preventing return of
hydrocarbon vapours at a pressure equal to the test pressure of the cargo tanks.

2.2.4.6 In respect of paragraph 2.4.3.1.7, the Administration shall be satisfied as to the
maintenance of an adequate reserve of water at all times and the integrity of the arrangements to
permit the automatic formation of the water seal when the gas flow ceases. The audible and
visual alarm on the low level of water in the water seal shall operate when the inert gas is not
being supplied.

2.3 Installation requirements
2.3.1 Safety measures in the system
2.3.1.1 Flue gas isolating valves

Flue gas isolating valves shall be fitted in the inert gas supply mains between the boiler uptakes
and the flue gas scrubber. These valves shall be provided with indicators to show whether they
are open or shut, and precautions shall be taken to maintain them gas-tight and keep the seatings
clear of soot. Arrangements shall be made to ensure that boiler soot blowers cannot be operated
when the corresponding flue gas valve is open.

2.3.1.2 Prevention of flue gas leakage

2.3.1.2.1 Special consideration shall be given to the design and location of scrubber and blowers
with relevant piping and fittings in order to prevent flue gas leakages into enclosed spaces.

2.3.1.2.2 To permit safe maintenance, an additional water seal or other effective means of
preventing flue gas leakage shall be fitted between the flue gas isolating valves and scrubber or
incorporated in the gas entry to the scrubber.

2.3.1.3 Gas regulating valves

2.3.1.3.1 A gas regulating valve shall be fitted in the inert gas supply main. This valve shall be
automatically controlled to close as required in paragraph 2.3.1.5. It shall also be capable of
automatically regulating the flow of inert gas to the cargo tanks unless means are provided to
automatically control the speed of the inert gas blowers required in paragraph 2.2.3.

2.3.1.3.2 The valve referred to in paragraph 2.3.1.3.1 shall be located at the forward bulkhead of
the forward most gas-safe space through which the inert gas supply main passes.
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2.3.1.4 Non-return devices of flue gas

2.3.1.4.1 At least two non-return devices, one of which shall be a water seal, shall be fitted in the
inert gas supply main, in order to prevent the return of hydrocarbon vapour to the machinery
space uptakes or to any gas-safe spaces under all normal conditions of trim, list and motion of the
ship. They shall be located between the automatic valve required by paragraph 2.3.1.3.1 and the
aftermost connection to any cargo tank or cargo pipeline.

2.3.1.4.2 The devices referred to in paragraph 2.3.1.4.1 shall be located in the cargo area on
deck.

2.3.1.4.3 The second device shall be a non-return valve or equivalent capable of preventing the
return of vapours or liquids and fitted forward of the deck water seal required in
paragraph 2.3.1.4.1. It shall be provided with positive means of closure. As an alternative to
positive means of closure, an additional valve having such means of closure may be provided
forward of the non-return valve to isolate the deck water seal from the inert gas main to the cargo
tanks.

2.3.1.4.4 As an additional safeguard against the possible leakage of hydrocarbon liquids or
vapours back from the deck main, means shall be provided to permit this section of the line
between the valve having positive means of closure referred to in paragraph 2.3.1.4.3 and the
valve referred to in paragraph 2.3.1.3 to be vented in a safe manner when the first of these valves
is closed.

2.3.1.5 Automatic shutdown

2.3.1.5.1 Automatic shutdown of the inert gas blowers and gas regulating valve shall be arranged
on predetermined limits being reached in respect of paragraphs 2.4.3.1.1, 2.4.3.1.2 and 2.4.3.1.3.

2.3.1.5.2 Automatic shutdown of the gas regulating valve shall be arranged in respect of
paragraph 2.4.3.1.4.

2.3.1.6 Oxygen rich gas

In respect of paragraph 2.4.3.1.5, when the oxygen content of the inert gas exceeds 8% by
volume, immediate action shall be taken to improve the gas quality. Unless the quality of the gas
improves, all cargo tank operations shall be suspended so as to avoid air being drawn into the
tanks and the isolation valve referred to in paragraph 2.3.1.4.3 shall be closed.

2.3.2 Inertgas lines

2.3.2.1 The inert gas main may be divided into two or more branches forward of the non-return
devices required by paragraphs 2.2.4 and 2.3.1.4.

2.3.2.2 The inert gas supply main shall be fitted with branch piping leading to each cargo tank.
Branch piping for inert gas shall be fitted with either stop valves or equivalent means of control
for isolating each tank. Where stop valves are fitted, they shall be provided with locking
arrangements, which shall be under the control of a responsible ship's officer. The control
system shall provide unambiguous information of the operational status of such valves.

2.3.2.3 In combination carriers, the arrangement to isolate the slop tanks containing oil or oil
residues from other tanks shall consist of blank flanges which will remain in position at all times
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when cargoes other than oil are being carried except as provided for in the relevant section of the
Guidelines on inert gas systems.

2.3.2.4 Means shall be provided to protect cargo tanks against the effect of overpressure or
vacuum caused by thermal variations when the cargo tanks are isolated from the inert gas mains.

2.3.2.5 Piping systems shall be so designed as to prevent the accumulation of cargo or water in
the pipelines under all normal conditions.

2.3.2.6 Arrangements shall be provided to enable the inert gas main to be connected to an
external supply of inert gas. The arrangements shall consist of a 250 mm nominal pipe size
bolted flange, isolated from the inert gas main by a valve and located forward of the non-return
valve referred to in paragraph 2.3.1.4.3. The design of the flange should conform to the
appropriate class in the standards adopted for the design of other external connections in the
ship’s cargo piping system.

2.3.2.7 If a connection is fitted between the inert gas supply main and the cargo piping system,
arrangements shall be made to ensure an effective isolation having regard to the large pressure
difference which may exist between the systems. This shall consist of two shutoff valves with an
arrangement to vent the space between the valves in a safe manner or an arrangement consisting
of a spool-piece with associated blanks.

2.3.2.8 The valve separating the inert gas supply main from the cargo main and which is on the
cargo main side shall be a non-return valve with a positive means of closure.

2.4  Operation and control requirements
2.4.1 Indication devices

Means shall be provided for continuously indicating the temperature and pressure of the inert gas
at the discharge side of the gas blowers, whenever the gas blowers are operating.

2.4.2 Indicating and recording devices

2.4.2.1 Instrumentation shall be fitted for continuously indicating and permanently recording,
when inert gas is being supplied:

A1 the pressure of the inert gas supply mains forward of the non-return devices
required by paragraph 2.3.1.4.1; and

2 the oxygen content of the inert gas in the inert gas supply mains on the discharge
side of the gas blowers.

2.4.2.2 The devices referred to in paragraph 2.4.2.1 shall be placed in the cargo control room
where provided. But where no cargo control room is provided, they shall be placed in a position
easily accessible to the officer in charge of cargo operations.

2.4.2.3 In addition, meters shall be fitted:
1 in the navigation bridge to indicate at all times the pressure referred to in

paragraph 2.4.2.1.1 and the pressure in the slop tanks of combination carriers,
whenever those tanks are isolated from the inert gas supply main; and
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2 in the machinery control room or in the machinery space to indicate the oxygen
content referred to in paragraph 2.4.2.1.2.

2.4.2.4 Portable instruments for measuring oxygen and flammable vapour concentration shall be
provided. In addition, suitable arrangement shall be made on each cargo tank such that the
condition of the tank atmosphere can be determined using these portable instruments.

2.4.2.5 Suitable means shall be provided for the zero and span calibration of both fixed and
portable gas concentration measurement instruments, referred to in paragraphs 2.4.2.1 to 2.4.2.4.

2.4.3 Audible and visual alarms

2.4.3.1 For inert gas systems of both the flue gas type and the inert gas generator type, audible
and visual alarms shall be provided to indicate:

A low water pressure or low water flow rate to the flue gas scrubber as referred to in
paragraph 2.2.2.1;

2 high water level in the flue gas scrubber as referred to in paragraph 2.2.2.1;

3 high gas temperature as referred to in paragraph 2.4.1;

A4 failure of the inert gas blowers referred to in paragraph 2.2.3;

5 oxygen content in excess of 8% by volume as referred to in paragraph 2.4.2.1.2;

.6 failure of the power supply to the automatic control system for the gas regulating
valve and to the indicating devices as referred to in paragraphs 2.3.1.3 and 2.4.2.1;

v low water level in the water seal as referred to in paragraph 2.3.1.4.1;

8 gas pressure less than 100 mm water gauge as referred to in paragraph 2.4.2.1.1.
The alarm arrangement shall be such as to ensure that the pressure in slop tanks in
combination carriers can be monitored at all times; and

9 high gas pressure as referred to in paragraph 2.4.2.1.1.

2.4.3.2 For inert gas systems of the inert gas generator type, additional audible and visual alarms
shall be provided to indicate:

1 insufficient fuel oil supply;

2 failure of the power supply to the generator; and

3 failure of the power supply to the automatic control system for the generator.
2.4.3.3 The alarms required in paragraphs 2.4.3.1.5, 2.4.3.1.6 and 2.4.3.1.8 shall be fitted in the

machinery space and cargo control room, where provided, but in each case in such a position that
they are immediately received by responsible members of the crew.
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2.4.3.4 An audible alarm system independent of that required in paragraph 2.4.3.1.8 or automatic
shutdown of cargo pumps shall be provided to operate on predetermined limits of low pressure in
the inert gas main being reached.

2.4.4 Instruction manuals

Detailed instruction manuals shall be provided on board, covering the operations, safety and
maintenance requirements and occupational health hazards relevant to the inert gas system and
its application to the cargo tank system. The manuals shall include guidance on procedures to be
followed in the event of a fault or failure of the inert gas system.
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RESOLUTION MSC.61(67)
(adopted on 5 December 1996)

ADOPTION OF THE INTERNATIONAL CODE FOR APPLICATION
OF FIRE TEST PROCEDURES

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the Intemnational Maritime Organization
concerning the functions of the Committee,

RECOGNIZING the need to provide a mandatory application of fire test procedures required by
chapter II-2 of the Intemnational Convention for the Safety of Life at Sea (SOLAS), 1974, as amended,

NOTING resolution MSC.57(67) by which it adopted, infer alia, amendments to chapter 1I-2 of
the SOLAS Convention to make the provisions of the International Code for Application of Fire Test
Procedures (FTP Code) mandatory under that Convention on or after 1 July 1998,

HAVING CONSIDERED, at its sixty-seventh session, the text of the proposed FTP Code,

1. ADOPTS the Intemational Code for Application of Fire Test Procedures (FTP Code) the text of
which is set out in the Annex to the present resolution;

2. NOTES that under the amendments to chapter II-2 of the SOLAS Convention, amendments to the
FTP Code should be adopted, brought into force and shall take effect in accordance with the provisions
of article VIII of that Convention concerning the amendments procedures applicable to the annex 1o the
Convention other than chapter I;

3. REQUESTS the Secretary-General to transmit certified copies of the present resolution and the
text of the FTP Code contained in the Annex to all Contracting Governments to the Convention;

4. FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and the Annex
to all Members of the Organization which are not Contracting Governments to the Convention.
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INTERNATIONAL CODE FOR APPLICATION OF FIRE TEST PROCEDURES
1 SCOPE
1.1 This Code is intended for use by the Administration and the competent authority of the flag State
when approving products for installation in ships flying the flag of the flag State in accordance with the
fire safety requirements of the Intemational Convention for the Safety of Life at Sea, 1974, as amended.

1.2 This Code shall be used by the testing laboratories when testing and evaluating preducts under
this Code.

2 APPLICATION

2.1  This Codeis applicable for the products which are required to be tested, evaluated and approved
in accordance with the Fire Test Procedures Code as referenced in the Convention.

2.2 Where reference to the Code is indicated in the Convention by the terminology "... in accordance
with the Fire Test Procedures Code" the subject product shall be tested in accordance with the applicable
fire test procedure or procedures as referred to in paragraph 4.1.

23  Where reference is only made to a product's fire performance in the Convention using such
terminology as "... and their exposed surfaces shall have low flame spread characteristics", the subject
product shall be tested in accordance with the applicable fire test procedure or procedures as referred to
in paragraph 4.1.

3 DEFINITIONS

3.1 "Fire Test Procedures Code" means the International Code for Application of Fire Test Procedures
as defined in chapter 1I-2 of the Convention, as amended.

32 "Test expiry date"” means the last date on which the given test procedure may be used to test and
subsequently approve any product under the Convention.

33 " Approval expiry date" means the last date on which the subsequent approval is valid as proof of
meeting the fire safety requirements of the Convention.

34 " Administration” means the Government of the State whose flag the ship is entitled to fly.

375 "Competent authority" means an organization authorized by the Administration to perform
functions required by this Code.

3.6  "Laboratory recognized by the Administration" means a lesting laboratory which is acceptable
to the Administration concerned. Other testing laboratories may be recognized on a case-by-case basis
for specific approvals as agreed upon by the Administration concerned.

3.7 "Convention” means the Intemational Convention for the Safety of Life at Sea, 1974, as amended.

38 "Standard fire test" means a test n which specimens are exposed in a test furnace to temperatures
corresponding approximately to the standard time-temperature curve.



3.9 "Standard time-temperature curve" means the time-temperature curve defined by the formula:
T =345 log,(8t + 1) + 20
where:
T is the average fumace temperature (°C)
tis the time (minutes).
4 TESTING
4.1 Fire test procedures
4.1.1 Annex 1 of this Code presents the required test procedures which shall be used in testing products
as a basis for approval (including renewal of approval), except as provided in section 8.
4.1.2  The test procedures identify the test methods and the acceptance and classification criteria.
4.2 Testing laboratories
4.2.1 The1ests shall be carried out in testing laboratories recognized by the Administrations concerned.
4.22  When recognizing a laboratory, the Administration shall consider the following criteria;
1 that the laboratory is engaged, as a regular part of its business, in performing inspections
and tests that are the same as, or similar to, the tests as described in the applicable part;
2 that the Jaboratory has access to the apparatus, facilities, personnel, and calibrated
instruments necessary to perform these tests and inspections; and
3 that the laboratory is not owned or controlled by a manufacturer, vendor or supplier of
the product being tested.
4.2.3 The testing laboratory shall use a quality control system audited by the competent authority.
4.3 Test reports
4.3.1 The test procedures state the required contents of the test reports.
43.2 In general, a test report is the property of the sponsor of the test.
5 APPROVAL
5.1  General
5.1.1 The Administration shall approve products in accordance with their established approval
procedures by using the type approval procedure (see paragraph 5.2) or the case-by-case approval (see
paragraph 5.3).
5.1.2 The Administration may authorize competent authorities to issue approvals on their behalf,



5.1.3 An applicant who seeks approval shall have the legal right to use the test reporis on which the
application is based (see paragraph 4.3.2).

5.14 The Administration may require that the approved products are provided with special approval
markings.

5.1.5 The approval shall be valid when the product is installed on board a ship. If a product is approved
when manufactured, but the approval expires before the product is installed on the ship, the product may
be installed as approved material, provided that the criteria have not changed since the expiry date of the
approval certificate,

5.1.6 The application for approval shall be sought from the Administration or competent authority.
The application shall contain at least the following:

1 the name and address of the applicant and of the manufacturer;
2 the name or trade name of the product;
3 the specific qualities for which approval is sought;

4 drawings or descriptions of the assembly and materials of the product as well as
instructions, where applicable, for its installation and use; and

5 areport on the fire 1est(s).

5.1.7 Anpy significant alteration to a product shall make the relevant approval to cease 10 be valid. To
obtain a new approval, the product shall be retested.

52 Type approval

5.2.1 The type approval certificates shall be issued and renewed on basis of the test reports of the
applicable fire tests (see section 4).

5.2.2 The Administration shall require that the manufacturers have a quality control system audited by
a competent authority to ensure continuous compliance with the type approval conditions. Alternatively,
the Administration may use final product verification procedures where the compliance with the type
approval certificate is verified by a competent authority before the product is installed on board ships.
5.2.3 The type approval certificates shall be valid no more than 5 years from the date of issue.

5.2.4 Type approval certificates shall include at least the following:

"} identification (name or trade name and description) of the product;
2 classification and any restrictions in the use of the product;
3 name and address of the manufacturer and applicant;

4 test method(s) used in test(s);



5 identification of the test report(s) and applicable statements (including date of issue,
possible file number and the name and address of the testing laboratory);

.6 date of issue and possible number of the type approval certificate;
g expiration date of the certificate; and
8 name of the issuing body (competent authority) and, if applicable, authorization.

5.2.5 In general, the type approved products may be installed for their intended use on board ships
flying the flag of the approving Administration.

53 Case-by-case approval

5.3.1 The case-by-case approval means approval where a product is approved for installation on board
a specific ship without using a type approval certificate.

5.3.2 The Administration may approve products using the applicable test procedures for spe._fic ship
applications without issuing a type approval certificate. The case-by-case approval is only valid for the
specific ship.

6 PRODUCTS WHICH MAY BE INSTALLED WITHOUT TESTING AND/OR APPROVAL

Annex 2 of this Code specifies the groups of products, which (if any) are considered to comply
with the specific fire safety regulations of the Convention and which may be installed without testing
and/or approval.

7 USE OF EQUIVALENTS AND MODERN TECHNOLOGY

7.1 To allow modern technology and development of products, the Administration may approve
products to be installed on board ships based on tests and verifications not specifically mentioned in this
Code but considered by the Administration to be equivalent with the applicable fire safety requirements
of the Convention.

7.2  The Administration shall inform the Organization of approvals referenced to in paragraph 7.1 in
accordance with regulation I/5 of the Convention and follow the documentation procedures as outlined
below:

1 in the case of new and unconventional products, a written analysis as to why the existing
test method(s) cannot be used to test this specific product;

2 a wriften analysis showing how the proposed alternative test procedure will prove
performance as required by the Convention; and

3 a written analysis comparing the proposed alternative test procedure to the required
procedure in the Code.



8 PERIOD OF GRACE FOR OTHER TEST PROCEDURES
8.1 The newest test procedures adopted by the Organization are considered being the most suitable

for demonstrating that the products concemed comply with the applicable fire safety requirements of the
Convention.

8.2  Notwithstanding what is said elsewhere in this Code, the Administration may use established test
procedures and acceptance criteria, other than those in annex 1 to this Code, when approving products
to comply with the fire safety requirements of the Convention to allow a practicable period of grace for
the testing laboratories to obtain testing equipment, for the industry to re-test their products and for the
Administrations 10 provide the necessary new certification. For such other test procedures and acceptance
criteria the test expiry dates and the approval expiry dales are given in annex 3 to this Code.

9 LIST OF REFERENCES

The following IMO Assembly resolutions and ISO standards are referred to in parts 1 to 9 of
annex 1 to the Code:

E ¢ resolution A.471(XII) - "Recommendation on test method for determining the resistance
1o flame of vertically supported texfiles and films";

2 resolution A.563(14) - "Amendments to the Recommendation on test method for
determining the resistance to flame of vertically supported textiles and films
(resolution A 471(XIL))";

3 resolution A.652(16) - "Recommendation on fire test procedures for upholstered
fumiture"”;

4 resolution A.653(16) - "Recommendation on improved fire test procedures for surface
flammability of bulkhead, ceiling and deck finish materials";

5 resolution A.687(17) - "Fire test procedures for ignitability of primary deck coverings";
6 resolution A.688(17) - "Fire test procedures for ignitability of bedding components";
i resolution A.753(18) - "Guidelines for the application of plastic pipes on ships";

8 resolution A.754(18) - "Recommendation on fire resistance tests for "A", "B" and "F"
class divisions";

9 ISO 1182:1990 - "Fire test - Building materials - Non-combustibility test";
.10 IS0 1716:1973 - "Building materials - Determination of calorific potential"; and

11 IS0 5659:1994 - "Plastics - Smoke generation, Part 2 Determination of optical density
by a single chamber test".



ANNEX 1

FIRE TEST PROCEDURES

Preamble

1 This annex contains the fire test procedures which shall be used for verifying that the products
comply with the applicable requirements. For other test procedures provisions in paragraph 8.2 of, and
annex 3 to, the Code shall apply.

2 Reference 1o the test procedures of this annex shall be made (e.g., in the test report and in the type
approval certificate) by referring to the applicable part number or numbers as follows:

Example: ‘Where a primary deck covering has been tested in accordance with parts 2 and 6
of annex 1, the reference shall be "IMO FTPC Parts 2 and 6".

3 Some products or their components are required to be tested in accordance with more than one
test procedure. For this purpose, references to other parts are given in some parts of this annex. Such
references are here for information only, and the applicable guidance shall be sought in the relevant
requirements of the Convention.

4 For products which may be installed without testing and/or approval, annex 2 to the Cede is
referred.



PART 1 - NON-COMBUSTIBILITY TEST
1 Application

1.1 Where a material is required 1o be non-combustible, it shall be determined in accordance with this
part.

1.2 If a material passes the test as specified in section 2, it shall be considered as "non-combustible”
even if it consists of a mixture of inorganic and organic substances.

2 Fire test procedure

2.1 The non-combustibility shall be verified in accordance with the test procedure in the standard
1SO 1182:1990 except that instead of Annex A "Criteria for evaluation" of this standard all the following
criteria shall be satisfied:

A the average fumace thermocouple temperature rise as calculated in 8.1.2 of ISO 1182
does not exceed 30°C;

2 the average surface thermocouple temperature rise as calculated in 8.1.2 of ISO 1182 does
not exceed 30°C;

3 the mean duration of sustained flaming as calculated in 8.2.2 of ISO 1182 does not
exceed 10 s; and

4 the average mass loss as calculated in 8.3 of ISO 1182 does not exceed 50%.
2.2 The test report shall include the following information:

1 name of testing body;

Z name of manufacturer of the material;

3 date of supply of the materials and of tests;

4 name or identification of the material;

5 description of the material;

6 density of the material;

F description of the specimens;

8 test method;

.9 test results including all observations;

10 designation of the material according to the test criteria specified in paragraph 2.1 above.



-10-

PART 2 - SMOKE AND TOXICITY TEST
1 Application

‘Where a material is required not to be capable of producing excessive quantities of smoke and
1oxic products or not to give rise to toxic hazards at elevated temperatures, the material shall comply with
this part.

2 Fire test procedure
2.1 General

Smoke generation tests shall be conducted in accordance with standard ISO 5659:1994, Part 2 and
additional test procedures as described in this part of the Code. To carry out the tests in accordance with
this standard, moedifications of the arrangements and procedures to the ISO standard shall be made, if
necessary.
22 Test specimen

Preparation of test specimen shall be in accordance with the practice outlined in resolutions
A.653(16), A.687(17) and A.753(18). In the case of cables, only specimens of those with maximum
insulation thickness need be tested,

23 Test conditions

Irradiance to the specimen during the test shall be kept constant. Three specimens shall be tested
under each of the following conditions:

1 irradiance of 25 kW/m? in the presence of pilot flame;
2 irradiance of 25 kW/m? in the absence of pilot flame; and
A irradiance of 50 kW/m? in the absence of pilot flame,

24 Duration of tests

The test shall be carried out for at least 10 min, If the minimum light transmittance value has not
been reached during the 10-minute exposure, the test shall be continued for a further 10-minute period.
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2:5 Test results
2.5.1 Specific optical density of smoke (Ds) as defined below shall be recorded during the test period
at least every 5 s:

where:

Ds = (VAA*L))*log;q(1,/D)

V = total volume of the chamber (m*)
A = exposed area of the specimen (m?)
= optical length (m) of smoke measurement
I, = light intensity before the 1est
I = light intensity during the test (after absorbtion by the smoke).

2.5.2 'When making toxicity measurements, the sampling of fumes shall be made during the testing of
the second or the third specimen at each test condition, from the geometrical centre of the chamber within
3 min of the time when the maximum specific optical density of smoke is reached. The concentration of
each toxic gas shall be determined as ppm in the chamber volume.

2.6

261

2.6.2

Classification criteria

Smoke

An average (Dm) of the maximum of Ds of three tests at each test condition shall be calculated.

1 for materials used as surface of bulkheads, linings or ceilings, the Dm shall not
exceed 200 in any test condition;

2 for materials used as primary deck covering, the Dm shall not exceed 400 in any test
condition;

3 for materials used as floor covering, the Dm shall not exceed 500 in any test condition;
and

4 for plastic pipes and electric cables, the Dm shall not exceed 400 in any test condition.

Toxicity

The gas concentration measured at each test condition shall not exceed the following limits:

CO 1450 ppm HBr 600 ppm
HC1 600 ppm ‘HCN 140 ppm
HF 600 ppm 80, 120 ppm

NO, 350 ppm
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27 Test report
A test report shall contain the following information:
1 type of the material, i.e. surface finish, floor covering, primary deck covering, pipes, eic;
2 trade name of the material;
3 description of the material;
A4 construction of the specimen;
5 name and address of the manufacturer of the material;
.6 Dm at each heating and ignition condition;
) concentrations of toxic gases in ppm, if applicable;
8 judgement according to paragraph 2.6;
.9 name and address of the testing laboratory; and
.10 date of testing
3 Additional requirements

31 Part 5 of this annex is also applicable 1o paints, floor coverings, varnishes and other finishes used
on exposed interior surfaces.

3.2  Part 6 of this annex is also applicable to the primary deck coverings.
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PART 3 - TESTFOR "A", "B" AND "F" CLASS DIVISIONS
1 Application

‘Where products (such as decks, bulkheads, doors, ceilings, linings, windows, fire dampers, pipe
penetrations and cable transits) are required to be "A" or "B" or "F" class divisions, they shall comply with
this part.

2 Fire test procedure

2.1 The products shall be tested and evaluated in accordance with the fire test procedure specified in
resolution A.754(18). This contains test procedures also for windows, fire dampers and pipe and duct
penetrations in its appendices.

2.2 Specimen sizes

2.2.1 For the purpose of this Code, the first sentence of paragraphs 2.1.1, 2.4.1 and 2.7.1 of the annex
to resolution A 754(18) is replaced by the following:

"The minimum overall dimensions of test specimen, including the perimeter details at the top,
bottom and vertical edges, are 2,440 mm width and 2,500 mm height, except that the minimum
overall dimensions of 2,440 mm in height and 4.65 m? in the exposed surface of the test specimen
may be used in testing up to 31 December 1998. The approval expiry date is 31 December 2003
for approvals based on tests with such smaller {est specimen."

2.2.2  For the purpose of this Code, the first sentence of paragraphs 2.2.1, 2.5.1 and 2.8.1 of the annex
to resolution A.754(18) is replaced by the following:

"The minimum overall dimensions of test specimen, including the perimeter details at all the
edges, are 2,440 mm width and 3,040 mm length, except that the minimum overall dimensions
of 2,440 mm in length and 4.65 m® in the exposed surface of the test specimen may be used in
testing up to 31 December 1998. The approval expiry date is 31 December 2003 for approvals
based on tests with such smaller test specimen."

2.2.3 The specimen sizes shall be given in the test reports

23 Where thermal radiation through windows is required to be limited, the window assembly may
be tested and evaluated in accordance with appendix 1 of this part.

2.4 ‘Where ceilings or linings are required to be continuous "B" class ceilings or linings they may be
tested and evaluated in accordance with appendix 2 of this part.

3 Additional requirements
3.1 The integrity of class "B" constructions shall be achieved with non-combustible materials.

Adhesives used in the construction of the specimen are not required to be non-combustible; however, for
the purpose of this Code, they shall have low flame-spread characteristics.
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32 Materials placed at "B" class panel joints for avoiding vibration or noise transmission shall be of
low flame spread characteristics and fire tested with "B" class divisions along which they are used.
However, such materials shall be non-combustible if they are necessary to support the non-combustible
"B" class structure or to achieve the required integrity.

33 Doors and shutters, which are fitted above the bulkhead deck and which are required to meet both
fire protection and watertight requirements, shall comply with the fire protection requirements as required
in the Convention, for the divisions where they are installed. The watertight doors fitted below the
bulkhead deck are not required to be insulated.

4 Other references

4.1 The non-combustibility of materials used in "A" and "B" class divisions shall be verified in
accordance with pari 1.

4.2  Where combustible veneers are allowed to be provided in "A" and "B" class divisions, the low
flame spread characteristics of such veneers, if required, shall be verified in accordance with part 5.
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APPENDIX 1

THERMAL RADIATION TEST SUPPLEMENT TO FIRE RESISTANCE TESTS
FOR WINDOWS IN "A", "B" AND "F" CLASS DIVISIONS

1 Scope

1.1 This appendix specifies a procedure for measuring heat flux through windows as a basis for
characterizing their ability to limit the heat radiation in order to prevent the spread of fire and to enable
escape rouies to pass near the windows,

1.2 This procedure is an optional requirement and may be requested by some Administrations for
windows in specific areas of a ship.

2 Test procedure

2.1 The window should be tested in accordance with resolution A.754(18) using the additional
instrumentation as described below.,

22 The term "window" includes windows, side scuttles and any other glazed opening provided for
light transmission or vision purposes in a fire resistant division. The term "fire resistant division" includes
bulkheads and doors.

3 Additional instrumentation

3.1 Additional instrumentation consists of a restricted-view total-heat fluxmeter calibrated with the
restricted view to indicate incident heat flux. The fluxmeter should be water-cooled and capable of
measuring heat flux 0 to 60 kW/m? The fluxmeter should be calibrated at least once a year against a
standard device.

32 The fluxmeter should be placed perpendicular to the centre of the window being tested, and in a
position such that the centre of the fluxmeter's view coincides with the centre of the window (see the
figure). The fluxmeter should be located at a distance greater than 0.5 m from the window, such that the
view of the fluxmeter just includes part of the frame. However, the fluxmeter should not be located more
than 2.5 m from the window. The dimension of the boundary and window frame seen by the fluxmeter,
which remains outside the window should not exceed 10% of the total width seen by the fluxmeter on
the surface of the sample. It should be calculated on the basis of restricted view angle of the fluxmeter
and its distance to the sample surface.
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33  For windows whose greater dimension is less than 1.57 times the smaller dimension, only cne
fluxmeter is needed.

34 For oblong windows whose greater dimension is more than 1.57 times the smaller dimension,
additional fluxmeters should be provided. The distance of the fluxmeters from the window should be
adjusted such that the fluxmeters' view covers at least 50% of the window. However, the fluxmeters
should not be located less than 0.5 m nor more than 2.5 m from the window.

Figure
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4 Classification criteria

4.1 The peak heat flux (E,;) should be measured for the first 15 min of the test, for the first 30 min
of the test, and for the entire duration of the test (i.e. 60 min for class "A" and 30 min for class "B"
boundaries).

42 The peak heat fluxes (E,;) measured in accordance with paragraph 4.1 should be compared against
the reference value (E,) from the table.

43 If (E,) is less than (E), the window is acceptable for installation in a boundary of the
corresponding fire resistant classification.

Table 1 - Criteria for heat flux

Fire resistant division Time period from Heat flux
classification beginning of test to E. (kW/m?)
A-0 60 minutes 56.5
A-15 15 minutes 2.34

60 minutes 8.0
A-30 30 minutes 2.34

60 minutes 6.4
A-60 60 minutes 2,34
B-0 30 minutes 36.9
B-15 15 minutes 2.34

30 minutes 43
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APPENDIX 2

CONTINUOUS "B" CLASS DIVISIONS

1 Scope

1.1 This appendix specifies the procedure for testing linings and ceilings for verifying that they are
"continuous ‘B' class linings" and "continuous 'B' class ceilings" and for evaluating full constructions to
be "continuous 'B' class constructions",

12 This procedure is an optional requirement and may be requested by some Administrations for
continuous "B" class divisions.

2 Test procedure and evaluation

2.1 The linings, ceilings and constructions should be evaluated in accordance with resolution
A.75418) using the arrangements described below.

22  The ceilings should be tested in accordance with paragraph 2.8 of the annex to resolution
A.754(18) except that the ceiling should be mounted on the horizontal furnace so that at least 150 mm
high "B" class bulkheads are mounted on the furnace and the ceiling is fixed to these partial bulkheads
by using the joining method as is intended to be used in practice. Such ceilings and the joining methods
should be evaluated as required for ceilings in accordance with resolution A.754(18) and accordingly they
should be classified as "continuous 'B' (B-0 or B-15, as applicable) class ceilings".

23 A lining which has been evaluated in accordance with resolution A.754(18) to be a "B" (B-0 or
B-15, as applicable on basis of the lining test) class lining may be considered forming "continuous 'B' (B-0
or B-15, as applicable) class lining" in conjunction with a "continuous 'B' (B-0 or B-15, as applicable)
class ceiling" and with the joining method used in the test (see paragraph 2.2 above) without further
testing the lining.

2.4 An enclosed construction installed on an "A" class deck and formed by "continuous 'B' (B-0 or
B-15, as applicable) class linings" and "continuous 'B' (B-0 or B-15, as applicable) class ceiling" should
be considered forming "continuous 'B' class construction”.
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PART 4 - TEST FOR FIRE DOOR CONTROL SYSTEMS

1 Application

Where a control system of fire doors is required to be able to operate in case of fire, the system
shall comply with this part.

2 Fire test procedure

The fire door control sysiems shall be tested and evaluated in accordance with the test procedure
presented in the appendix to this part.

3 Additional requirements

Part 1 of this annex is also applicable to insulation materials used in connection with a fire door
control system.
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APPENDIX

FIRE TEST PROCEDURE FOR FIRE DOOR CONTROL SYSTEMS

1 General

1.1 Fire door control systems which are intended to be used for fire doors capable of operating in case
of fire shall be tested in accordance with the fire test procedure described in this appendix independent
of its power supply (pneumatical, hydraulic or electrical).

1.2 The fire tests shall be a prototype test and be carried out with the complete control system in a
fumnace dimensioned according to resolution A.754(18).

1.3 The construction to be tested shall be, as far as practicable, representative of that to be used on
board ships, including the materials and method of assembly.

1.4 The functions of the control system including its closing mechanism shall be tested, i.e. normal
functions of and, if required, emergency function, including switchover functions, if this is a basis of the
manufacturer’s design. The required kind of installation and functions shall be evident from a detailed
function description.

2 Nature of prototype control systems

2.1 The installation of the prototype control system shall fully comply with the manufacturer’s
installation manual.

22 The prototype control system shall include a typical door arrangement connected to the closing
mechanism. For the purpose of the test a door model shall be used. In case of sliding doors, the model
door shall run in original door tracks with original supporting and guide rollers. The model door shall
have the weight of the largest door to be actuated by this control system.

23 In case of pneumatic or hydraulic systems, the actuator (cylinder) shall have the maximum length
allowed by the furnace.

3 Materials for prototype control systems
3.1 Specifications

Prior to the test, drawings and the list of materials of the test arrangement shall be submitted to the
laboratory by the applicant.

32 Control measurements
3.21 The testing laboratory shall take reference specimens of all those materials whose characteristics

are important to the performance of the proiotype control system (excluding steel and equivalent
material),
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3.22  If necessary, non-combustibility tests of insulation material in accordance with part 1 shall be
conducted. Adhesives used in the construction of the specimen are not required to be non-combustible,
however, they shall have low flame-spread characteristics.

3.2.3 The density of each insulation material shall be determined. The density of mineral wool or any
similar compressible material shall be related to the nominal thickness.

3.2.4 The thickness of each insulation material and combination of materials shall be measured by using
a suitable gauge or calipers.

4 Conditioning of the prototype control systems
4.1 Conditioning of the prototype control system (except insulation) is not necessary.
4.2 If insulation material is used in the construction, the prototype control system shall not be tested
until the insulation has reached an air dry condition. This condition is designed as an equilibrium
(constant weight) with an ambient atmosphere of 50% relative humidity at 23°C.

Accelerated conditioning is permissible provided the method does not alter the properties of
component materials. High temperature conditioning shall be below temperatures critical for the
maierials.

5 Mounting of the prototype control systems

5.1 The prototype fire door control system and the insulation, if used for protection of the system or
parts of it, shall be mounted at the bulkhead plate as shown in figure 1.

5.2  The structural core shall be mounted at the fumace in accordance with the principles for 'A’ class
divisions in paragraph 5 of resolution A.754(18).

53 The door model shall be arranged within the fumace. The structural core to which the system and
the door model are fitted shall have no door opening. However, small openings for the release mechanism
of the control systems are allowed.
6 Examination of the prototype control systems
6.1 Conformity

The laboratory shall verify the conformity of the prototype control system with the drawings and
method of assembly provided by the applicant (see section 2), and any area of discrepancy shall be
resolved prior to commencement of the test.

6.2 Operation of the prototype control system

Immediately prior to the lest, the laboratory shall check the operability of the system by opening
the door model by a distance of at least 300 mm. The door model shall then be closed.
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7 Instrumentation

The fumnace and the instrumentation of the furnace shall be in accordance with section 7 of the
annex to resolution A.754(18).

8 Method of test
8.1 Commencement of test

Not more than 5 min before the commencement of the test, the initial temperatures recorded by
all thermocouples shall be checked to ensure consistency and the datum values shall be noted. Similar
datum values shall be obtained for deformation, and initial condition of the prototype control system shall
be noted.

At the time of the test, the initial average internal temperature shall be 20 +10°C and shall be
within 5°C of the initial ambient temperature.

82 Furnace control

The furnace control shall be in accordance with paragraph 8.3 of the annex to resolution
A.754(18)

8.3 Temperatures, duration of testing and actions during test

8.3.1 The average furnace temperature shall be increased and stabilized at 200 £50°C within 5 min and
kept at the level of 200°+50°C up to the end of the first 60 min. Then the average furnace temperature
shall be increased according to the standard time-temperature curve beginning with the level of 200°C
up to 945°C.

8.3.2 The opening and closing function of the door control mechanism shall be activated every 5 min
from the beginning of the test for the duration of 60 min.

8.3.3 The automatic switchover shall isolate the door control system from the power supply at the
average furnace temperature of 300°C and shall be able to keep the door closed at least up to 945°C.

8.4 Measurements and observations on the prototype control system

In case of pneumatic or hydraulic systems, the input pressure which shall be identical with the
approved system pressure shall be recorded. Due 10 a high input pressure, necessary safety precautions
shall be taken when the test is carried out.
9 Classification criteria

9.1 During the first 60 min of the test, a prototype fire door control system shall not fail.

9.2  During the period from the end of the first 60 min until the end of the test, the door shall remain
closed.
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10 Test report

The test report shall include all important information relevant to the prototype control system and
the fire test, including the following specific items:

1

2

10

the name of the testing laboratory and the test date;
the name of the applicant for the test;

the name of the manufacturer of the prototype control system and of the products and
components used in the construction, together with identification marks and trade names;

the constructional details of the prototype control system, including description and
drawings and principal details of components. All the details requested in section 2 shall
be given. The description and the drawings which are included in the test report shall, as
far as practicable, be based on information derived from a survey of the prototype control
system. When full and detailed drawings are not included in the report, then the
applicant’s drawing(s) of the prototype control system shall be authenticated by the
laboratory and at least one copy of the authenticated drawing(s) shall be retained by the
laboratory; in this case reference to the applicant’s drawing(s) shall be given in the report
together with a statement indicating the method of endorsing the drawings;

all the properties of materials used that have a bearing on the fire performance of the
prototype control sysiem together with measurements of thickness and density of the
insulation material(s);

a statement that the test has been conducted in accordance with the requirements of this
Appendix and if any deviations have been made to the prescribed procedures (including
any special requirements of the Administration), a clear statement of the deviations;

the name of the representative of the Administration present at the test. When the test is
not witnessed by a representative of the Administration, a note to this effect shall be
made in the report in the following form:

“The ..... (name of the Administration) ... was notified of the intention 10 conduct
the test detailed in this report and did not consider it necessary to send a
representative to witness it.”;

information concerning the location of the pressure gauges or other devices together with
tabulated data obtained during the test;

observations of significant behaviour of the prototype control system during test and
photographs, if any; and

a statement that the prototype fire door control system has passed the test and complies
with the classification criteria,
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Figure 1 - Structural core for fitting the prototype fire door control system,
R

D = door model, = supporting roller,
DCU = door control unit, PS = piping system,
DT = doortrack, PG = pressure gauge,
WF = weld fastening, PP = opressure pipe,
GT = guidetrack, E = energy,

CYL = = fumace wall.

door cylinder, FW
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PART 5 - TEST FOR SURFACE FLAMMABILITY
1 Application

Where a product is required to have a surface with low flame-spread characteristics, the product
shall comply with this part.

2 Fire test procedure

21 The surface materials shall be tested and evaluated in accordance with the test procedure specified
in resolution A.653(16). For the purpose of this part, the total heat release value (Q,) for floor coverings
given in section 10 of the Annex 1o resolution A.653(16) is replaced by <2.0 MJ. The test may be
terminated after 40 min.

22 During fire tests for bulkhead, ceiling and deck finish materials and primary deck coverings (see
part 6 of this annex for primary deck coverings), there are those specimens which exhibit various
phenomena which cause difficulties in classification of the materials. Appendix to this part provides
guidance on the uniform interpretation of such results,

3 Additional requirements
3.1 Surface materials for bulkheads and ceilings and similar exposed surfaces

In case there is a requirement of maximum gross calorific value (e.g. 45 MI/m?) for a product, the
method specified in standard ISO 1716: 1973 is recommended for determining the gross calorific value.

3.2 Floor coverings and primary deck coverings

3.21 A primary deck covering is the first layer of a floor construction which is applied directly on top
of the deck plating and is inclusive of any primary coat, anti-corrosive compound or adhesive which is
necessary to provide protection or adhesion to the deck plating, Other layers in the floor construction
above the deck plating are floor coverings.

3.2.2 Where a floor covering is required to be low flame-spread, all layers shall comply with part 5.
If the floor covering has a multilayer construction, the Administration may require the tests to be
conducted for each layer or for combinations of some layers of the floor coverings. Each layer separately,
or a combination of layers (i.e. the test and approval are applicable only to this combination), of the floor
covering shall comply with this part, 'When a primary deck covering is required 10 be not readily ignitable
and is placed below a floor covering, the primary deck covering shall comply with part 6. When the
primary deck covering is also the exposed surface, it shall comply with this part. Primer or similar thin
film of paint on deck plating need not comply with the above requirements of part 6.

33 Combustible ventilation ducts

3.3.1 Where combustible ventilation ducts are required to be of material which has low flame-spread
characteristics, the surface flammability test procedure and criteria for lining and ceiling finishes
according 1o resolution A.653(16) shall be applied for such ducts. In case homogeneous materials are
used for the ducts, the test shall apply to outside surface of the duct, whilst both sides of the ducts of
composite materials shall be tested.
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3.4 Insulation materials for cold service systems

Where the exposed surfaces of vapour barriers and adhesives used in conjunction with insulation,
as well as insulation of pipe fittings, for cold service systems are required to have low flame-spread
characteristics, the surface flammability test procedure and criteria for linings and ceilings according to
resolution A.653(16) shall be applied for such exposed surfaces.

3.5 Other references

Part 2 of this annex is also applicable to surface materials.



=27 =

APPENDIX

INTERPRETATION OF RESULTS

Evaluating unusual test specimen behaviour
(see paragraph 2.2 of this part)

Unusual behaviour

Flashing, no steady flame

Explosive spalling, no flashing or flame

Rapid flash over surface, later steady
flame progress

Specimen or veneer melts and drips off,
no flame

Explosive spalling, and flame on
exposed part of specimen

Specimen or veneer mells, burns, and
drips off

Pilot flame extinguished

Heat release signal after test and
re-insertion of dummy specimen
remains at a higher or lower level than
initial stabilizing level.

Very short ignition delay on carpets or
non-rigid specimens

Guidance on classification

Report furthest progress of flame and
time, and whether or not flash is on
centerline. Classify on basis of the data.

Accept material as passing test.

Report result for both flame fronts but
classify on basis of worst performance
for each of the four test parameters in
the two bumning regimes,

Report behaviour and extent of advance
on specimen,

Report explosions and classify on basis
of flame progress imespective of
whether above or below centerline.

Reject material repardless of criteria,
For floor covering, no more than
10 burning drops are acceptable.

Report occurrence, reject data and repeat
test,

Reject data and stabilize the equipment,
then repeat test.

Could be caused by pile extension above
holder surface, reducing space to pilot
flame. Repeat with shims as required by
procedure in paragraph 8.1.1 of the
Annex to resolution A.653(16).
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11

12

Specimen breaks up, and falls out of
holder

Substantial jetting combustible pyrolysis
gases from specimen, adhesive or
bonding agents

Small flame remaining along the edge of
specimen

1 T

Report behaviour, but classify on basis
of worst performance with and without
specimen restraint in paragraph 8.3.2 of
the Annex to resolution A.653(16).

Reject material,

Report behaviour and terminate the test
3 min after flaming on exposed surface
of specimen ceased.
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PART 6 - TEST FOR PRIMARY DECK COVERINGS

1 Application

1.1 ‘Where the primary deck coverings are required 1o be not readily ignitable, they shall comply with
this part.

1.2 For determining which layers on the deck shall be tested as floor coverings and which of them
shall be tested as primary deck coverings, see paragraph 3.2 of part 5.

2 Fire test procedure

2.1 The primary deck coverings shall be tested and evaluated in accordance with the fire test
procedure specified in resolution A.687(17):

22 The test shall be terminated after 40 min.
3 Additional requirements

Part 2 of this annex 1 is also applicable to primary deck coverings.
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PART 7 - TEST FOR VERTICALLY SUPPORTED TEXTILES AND FILMS

1 Application

Where draperies, curtains and other supported textile materials are required to have qualities of
resistance to the propagation of flame not inferior to those of wool of mass 0.8 kg/m? they shall comply
with this part .

2 Fire test procedure

The vertically supported textiles and films shall be tested and evaluated in accordance with the
fire test procedure specified in resolution A.471(XII) as amended by resolution A.563(14).

3 Additional requirements
The tests shall be made by using specimens of the final product (e.g. with colour treatment). In

r;ases where only the colours change, a new test is not necessary. However, in cases wiere the basis
product or the treatment procedure change, a new test is required.
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PART 8 - TEST FOR UPHOLSTERED FURNITURE

1 Application

‘Where upholstered fumiture are required to have qualities of resistance 1o the ignition and
propagation of flame, the upholstered furniture shall comply with this part.

2 Fire test procedure

The upholstered fumiture shall be tested and evaluated in accordance with the fire test procedure
specified in resolution A.652(16).

3 Additional requirements
The tests shall be made by using specimens of the final product (e.g. with colour treatment). In

cases where only the colours change, a new test is not necessary. However, in cases where the basis
product or the treatment procedure change, a new test is required.
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PART 9 - TEST FOR BEDDING COMPONENTS

1 Application

Where bedding components are required to have qualities of resistance 1o the ignition and
propagation of flame, the bedding components shall comply with this part,

2 Fire test procedure

The bedding components shall be tested and evaluated in accordance with the fire test procedure
specified in resolution A.688(17).

3 Additional requirements
The tests shall be made by using specimens of the final product (e.g. with colour treatment). In

cases where only the colours change, a new test is not necessary. However, in cases where the basis
product or the treatment procedure change, a new test is required.
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ANNEX 2

PRODUCTS WHICH MAY BE INSTALLED WITHOUT TESTING
AND/OR APPROVAL

General

In general, the products and product groups listed in this annex are considered to have the fire
safety characteristics specified below and they may be installed without testing according to and without
approval on basis of the specific fire test procedures in this Code for the specific safety characteristics of
the product.

The paragraphs below are numbered with the same part number in which the corresponding
testing requirements are specified in annex 1.

1 Non-combustible materials

In general, products made only of glass, concrete, ceramic products, natural stone, masonry units,
common metals and metal alloys are considered being non-combustible and they may be installed without
testing and approval.

2 Materials not generating excessive quantities of smoke nor toxic products in fire

21 In general, non-combustible materials are considered to comply with the requirements of part 2
of annex 1 without further testing.

22 In general, surface materials and primary deck coverings with both the total heat release (Q,) of
not more than 0.2 MJ and the peak heat release rate (q,) of not more than 1.0 kW (both values determined
in accordance with part 5 of annex 1 or in accordance with resolution A.653(16) are considered to comply
with the requirements of part 2 of annex 1 without further testing.

3 "A", "B" and "F" class divisions

3.1 The following products may be installed without testing or approval:

Classification Product description

Class A-0 bulkhead A steel bulkhead with dimensions not less than the
minimum dimensions given below:

-~ thickness of plating: 4 mm
- stiffeners 60 x 60 x 5 mm spaced at 600 mm or
structural equivalent
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Class A-0 deck A steel deck with dimensions not less than the minimum
dimensions given below:

- thickness of plating: 4 mm
- stiffeners 95 x 65 x 7 mm spaced at 600 mm or
structural equivalent.

3.2 Notwithstanding the provisions in 3.1 above, the materials which are used in "A", "B" and
"F' class divisions and which are required to have certain other specified characteristics
(e.g. non-combustibility, low flame-spread characteristics, etc.) shall comply with the appropriate parts
of annex 1 or section 8 and annex 3, of this Code.

4 Fire door control systems
(no entries)

5 Low flame-spread surfaces

5.1 Non-combustible materials are considered to comply with the requirements of part 5 of annex 1.
However, due consideration shall be given to the method of application and fixing (e.g. glue).

52 Primary deck coverings classified as not readily ignitable in accordance with part 6 of annex 1
are considered to comply with the requirements of part 5 of annex 1 for floor coverings.

6 Primary deck coverings

Non-combustible materials are considered to comply with the requirements of part 6 of annex 1.
However, due consideration shall be given to the method of application and fixing.

7 Vertically supported textiles and films
(no entries)

8 Upholstered furniture
(no entries)

9 Bedding components

(no entries)
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ANNEX 3
USE OF OTHER FIRE TEST PROCEDURES
Administrations may use test procedures other than those referred to in annex 1 as follows:

| for fire test procedures previously adopted by the Assembly, the expiry dates are given in
the table below; and

2 for other established test procedures and acceptance criteria applied by an Administration,
1he test expiry date is 31.12.1998 and the approval expiry date is 31.12,2003,

Products Test procedure Test Approval
(reference part in annex 1) expiry date expiry date
Non-combustible materials Resolution A.472(XIT) 31.12.1998 31.12.2003
(part 1)
Resolution A.270(VII) 1.7.1997 1.7.2002
Materials not generating excessive - - :
quantities of smoke nor toxic products
(part 2)
A, B and F class divisions Resolution A.517(13)* 31.12.1998 31.12.2003
(part 3)
Resolution A.163(ES.IV)* as 1.7.1997 1.7.2002
correcled by Resolution A.215(VII)
Resolution A.163(ES.IV)* 1.7.1997 1.7.2002
Fire door control systems - z 3
(part 4)
Surface materials Resolution A.564(14) 31.12.1998 31.12.2003
(part 5)
Resolution A.516(13) 31.12.1998 31.12.2003
Primary deck coverings Resolution A.214(VII) 31.12.1998 31.12.2003
(part 6)
Vertically supporied textiles Resolution A.471(X1I) 31.12.1998 31.12.2003
(part 7)
Upholstered furniture - > 2
(part 8)
Bedding components - . 8 &
(part 9)

*The maximum average temperature rise of 140°C may be used instead of 139°C in the acceptance criteria in
resolutions A.163(ES.IV) and A.517(13).
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