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REVISION HISTORY1 

For this version, there are no amendments to be included in the Revision History. 

                                                
1 With the exception of amendments and additions introduced by Rule Change Notices (RCN), as well as 
of misprints and omissions. 
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1 GENERAL 

1.1 SCOPE OF APPLICATION 

1.1.1 The requirements of this Part of the Rules for the Classification and Construction 
of Pleasure Craft1  apply to craft referred to in 1.1, Part I "Classification" within the scope 
of requirements set forth in the relevant sections of this Part.  

                                                
1 Hereinafter referred to as "these Rules". 
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1.2 DEFINITIONS AND EXPLANATIONS 

1.2.1 Definitions and explanations referred to general terminology are given in 1.2.1 of 
Part VI "Fire Protection", 1.2.1 of Part VII "Machinery Installations" and 1.2.2 of Part XVI 
"Structure and Strength of Fiber-Reinforced Plastic Ships" of the Rules for the Classification and 
Construction of sea-Going Ships1. 

For the purpose of this Part, the following definitions and explanations additionally apply.  
A u t o m a t i c  w a t e r - b a s e d  f i r e  e x t i n g u i s h i n g  s y s t e m  is fire extinguishing 

system, in which water or aqueous solutions (except for foam) are used as fire extinguishing 
medium automatically activated when the controlled fire factor(s) exceed(s) the specified 
threshold values in the protected area. 

Automatic water-based fire extinguishing systems are divided by: 
actuation algorithm — into sprinkler, drenching, sprinkler and drenching systems; 
design — into unit and modular systems; 
fire extinguishing method — into total flooding and local application systems; 
dispersed droplet flow structure (by arithmetic mean diameter of droplets, ø) — into water 

spraying (ø is more than 150 µ), finely disintegrated water-spraying (ø is more than 50 µ, but 
less than 150 µ) and water mist (ø = 50 µ and less). 

P e t r o l  is hydrocarbon fuel, or blends thereof, which is liquid at atmospheric pressure and 
is used in spark-ignition engines. In this context, kerosene is not regarded as petrol.  

E x i t  is any door, hatch or any other aperture which leads to open air either directly or via 
other sections of the craft.  

D i e s e l  f u e l  is hydrocarbon fuel, or blends thereof, which is liquid at atmospheric 
pressure and used in compression ignition engines углеводородное топливо или его смеси, 
жидкое при атмосферном давлении, используемое в двигателях с воспламенением от 
сжатия.  

A c c e s s i b l e  is capable of being reached for inspection, including use of appropriate tools 
without the removal of permanent craft structure or any item of equipment.  

R e a d i l y  a c c e s s i b l e  is capable of being reached quickly with opening of closing 
appliances without the use of any tools.  

S t a n d a r d  f i r e  t e s t  is a test, in which specimens of the shipboard fire divisions are 
exposed in a test furnace to temperatures corresponding approximately to the standard 
time-temperature curve in accordance with the test method specified in the FTP Code. 

M a c h i n e r y  a r e a s  are compartment or space of exposed type or enclosed by a casing, 
which contains an internal combustion engine.  

L o w  f l a m e  s p r e a d  is that the surface thus described will adequately restrict the spread 
of flame, this being determined in accordance with the provisions of Part 5 of the International 
Code for Application of Fire Test Procedures2, 2010, as adopted by IMO resolution MSC.307(88), 
as amended.  

N o n - c o m b u s t i b l e  m a t e r i a l  is a material which neither burns nor gives off highly 
flammable vapors in sufficient quantity for self-ignition when heated to approximately 750 °C 
what is defined in accordance with the FTP Code. Any other material shall be regarded as 
combustible. 

F i r e  e x t i n g u i s h i n g  m e d i u m  is a medium having physical and chemical properties 
allowing to provide conditions for combustion termination. 

H a z a r d o u s  a r e a  is location where an increased risk of fire actually exists due to: 
presence of open flames or radiated heat devices (stove, heater, permanently installed 

lamps, etc. in galley spaces); 
presence of heat and/or the possibility of electric sparks or over-current near highly 

flammable liquids/vapors (e.g. in machinery space). 
G a l l e y  s p a c e  is open or enclosed space to accommodate cooking stoves.  

                                                
1  Hereinafter referred to as "the RS Rules/C". 
2  Hereinafter referred to as "the FTP Code". 
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E s c a p e  r o u t e  is the short-cut from any manned location within the enclosed craft's 
space to the nearest exit to the exposed deck.  

F i r e  e x t i n g u i s h i n g  s y s t e m  is a system structurally fixed to the craft's hull, 
automatically and/or manually activated from outside of the protected space and intended for 
supply of a fire extinguishing medium to the protected spaces. 

F i r e - f i g h t i n g  o u t f i t  is portable fire-fighting equipment. Among these are fire hoses 
with connected fittings, fire hose nozzles, portable fire extinguishers, fire blankets, fog 
applicators, fire buckets, etc. 

F u e l  s p a c e  is a specially allocated space on board, containing permanently installed 
fuel tank or designated for the storage of portable fuel tanks.  

F u e l  a r e a  is an exposed or enclosed area where fuel pipelines, fittings, fuel tanks or an 
area intended for the storage of portable fuel tank or engine with fuel tank.  

R o o m - s e a l e d  a p p l i a n c e  is a unit for enclosed space operation having a 
combustion system in which incoming combustion air and outgoing combustion products pass 
through sealed duct work connected to the enclosed combustion chamber and terminating 
outside the craft. 

O p e n - f l a m e  d e v i c e  is any appliance where, by virtue of its design, direct bodily 
contact with an exposed open flame is possible.  
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1.3 SCOPE OF TECHNICAL SUPERVISION 

1.3.1 General provisions for the procedures of classification, supervision during craft 
construction, manufacture of materials and products, classification surveys, as well as 
the requirements for the technical documentation to be submitted to the Register for review and 
approval are set out in Part I "Classification". 

1.3.2 Subject to the Register supervision are: 
.1 structural fire protection; 
.2 materials the requirements for which, as regards fire hazardous properties thereof, 

are set by this Part; 
.3 fire extinguishing systems; 
.4 fire-fighting outfit, within the scope of requirements specified by this Part.  
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1.4 TECHNICAL DOCUMENTATION 

1.4.1 Technical documentation on fire protection of a craft shall be submitted to 
the Register for review prior to commencement of the craft construction, within the scope given 
in Part I "Classification".
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2 STRUCTURAL FIRE PROTECTION 

2.1 GENERAL 

2.1.1 In working out measures to prevent origination and spread of fire, particular 
attention shall be given to the following zones and spaces on board the craft: 

machinery spaces, places with high air temperature and areas around the engines; 
fuel spaces, places where fuel filling holes are fitted and unprotected fuel pipelines; 
areas around the open-flame devices; 
galleys and liquefied gas systems; 
areas above the heated parts of machinery in order to avoid laying of electric cables under them; 
structural fire protection zones with structures adjacent thereto; 
main and spare exits from the spaces of the craft.  
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2.2 REQUIREMENTS FOR LAYOUT 

2.2.1 Compartments containing petrol engines or petrol tanks shall be separated from 
adjacent compartments. 

This condition is met if the structure fulfils the following requirements: 
.1 the boundaries are continuously sealed; 
.2 penetrations for cables, piping, etc. are closed by suitable seals; 
.3 doors, hatches and similar openings for passage or access are secured in the closed position; 
.4 the effectiveness of the boundary joints or sealings is demonstrated either by 

documentation or by test. 
2.2.2 Petrol tanks shall be arranged in compliance with the requirements set out 

in 4.10.2, Part V "Machinery Installations. Machinery. Systems and Piping". 
2.2.3 Passages through compartments shall not be obstructed. Minimum width 

of the passages shall not be less than 500 mm.  
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2.3 REQUIREMENTS FOR MATERIALS AND DESIGN OF FIRE PROTECTION 

2.3.1 The structural fire protection requirements apply to craft of design categories A, 
A1, A2, B and C. 

2.3.2 The hulls of the craft of design categories A, A1, A2, B and C, including their 
superstructures and deckhouses, may be manufactured of wood, fiber-reinforced plastic (FRP), 
aluminium or titanium alloys, steel or combination of the specified materials. 

Where aluminium alloys and/or combustible materials are used for this purpose, 
the equivalence of the structural fire protection shall be ensured by an unconditional fulfillment 
of the requirements of 2.3.3, 2.3.6 and 2.3.12. 

2.3.3 On the craft of design categories A, A1 and A2, which hulls are manufactured 
of FRP, the boundary divisions (decks and bulkheads) of machinery spaces of category A and 
galleys shall ensure the fire integrity equal to "A-30" class by means of non-combustible 
insulation. Subject to fire test, these divisions shall prevent the transmission of fire and smoke 
therethrough during 30 min. 

On the craft of design categories B and C, which hulls are manufactured of FRP, 
the boundary divisions of machinery spaces of category A where the engine(s) with the total 
power output not less than 375 kW is(are) installed and of the galleys shall prevent 
the transmission of fire and smoke therethrough during 15 min that shall be proved by the fire 
test procedure specified in Appendix. Noise insulation, where required, shall be also 
non-combustible. 

On the craft of design categories A, A1, A2, B and C, which hulls are manufactured of wood 
(timber-based materials), the boundary divisions of machinery spaces of category A and galleys 
shall ensure the fire integrity equal to that of the appropriate divisions manufactured of FRP by 
means of non-combustible insulation. 

2.3.4 The storerooms for flammable liquids shall be separated from other spaces on 
the ship by gastight bulkheads, shall be not adjacent to accommodation spaces and control 
stations, shall have an area less than 4 m2 and a volume less than 10 m3. The storeroom 
divisions shall be subject to fire test procedure specified in Appendix. The storerooms may be 
used for outboard motors of running boats, personal watercraft, etc. The storerooms shall have 
an access from the open deck. All electrical equipment in the storerooms shall be safe-type 
according to 2.7, Part VII "Electrical Equipment". 

2.3.5 At junctions of the metal core of the A-class division, except for A-0 class 
divisions, with metal decks, sides and hull framing, as well as at penetrations of pipes, cables 
and ventilation ducts through the metal core of the A-class division, in order to reduce heat 
transfer, provision shall be made for insulating the nearby structures with non-combustible 
materials on one or both sides from the A-class division over a length not less than 500 mm. 
The above-indicated length of insulation may be reduced if the standard fire tests will prove 
the possibility of smaller insulation length. 

2.3.6 When installing the insulation of hull structures as required in 2.3.3 and 2.6.1, 
the following shall be provided. 

For aluminium alloy structures, the insulation shall be such that the temperature 
of the structural core does not rise more than 200 °C above the ambient temperature at any time 
during the applicable fire exposure. The duration of the standard fire test of A-class structures 
may be reduced to 30 min. 

For the FRP structures, the insulation shall be such that at any time during the applicable 
fire exposure at the standard fire test the temperature on both fire side and non-fire side remains 
below the heat deflection temperature (HDT) determined in accordance with the requirements 
of ISO 75-1:2020 "Plastics — Determination of temperature of deflection under load — 
Part 1: General test method". 
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Divisions of machinery spaces of category A shall be made of FRP with the use of a resin 
with HDT not less than 80 °C. In hazardous spaces it is recommended to use FRP with 
final (outer) layer of thickness not less than 1,5 mm with the use of self-extinguishing resin, 
which composition includes inhibitors, e.g. antimony oxide, alumina hydrate, etc. 

The insulation of wooden structures, including plywood structures, shall be such that 
the absolute temperature on the fire side remains below 200 °C and the average temperature 
on the non-fire side shall not exceed 140 °C, at that the temperature at any individual point, 
including any connection, shall not exceed 180 °C for 1 h of the appropriate fire test exposure. 

In all above-mentioned cases, the insulation shall be applied on the side that is exposed to 
the greatest fire risk, e.g. inside the engine room, a division between two such spaces shall, 
however, be insulated on both sides unless it is a steel division. 

For the above purposes the following insulation of the FRP divisions is considered 
adequate: 

two layers of rockwool with the overall thickness 60 mm and density not less than 100 kg/m3 
to provide structural fire protection time of 30 min (herewith it shall be confirmed that HDT of the 
resin used in FRP is higher than the maximum temperature observed during testing of the 
specimen of composite construction, insulated as indicated above, to provide fire integrity of the 
division required in 2.3.3. Alternatively, the temperature of deflection under load of the 
composite structure may be taken as a criterion instead of the temperature of deflection under 
load of the resin); 

protection of outer surface of the insulation shall be in accordance with 2.3.11.  
2.3.7 If an A-class division divides two adjacent spaces one of which is entirely empty 

of combustible medium or this division is the external surface of the hull, superstructures or 
deckhouses, such a division may be a A-0 class division, provided it is continuous. 

2.3.8 Continuous B-class ceilings and linings with the relevant decks and bulkheads 
shall fully or partially comply with the requirements for insulation and fire integrity of divisions. 

2.3.9 All B-class bulkheads, if installed, shall extend from deck to deck and to external plating 
or to other boundary surfaces. However, if continuous B-class ceilings and/or linings are installed on 
both sides of the bulkhead, the bulkheads may terminate in such continuous ceiling or lining. 

2.3.10 Insulation materials shall be non-combustible, except for use in cargo spaces, 
baggage storerooms and refrigerated storerooms of service spaces. 

Vapour barriers and adhesives used in conjunction with anti-condensation insulation 
of cooling water piping of the conditioning systems and cooling systems, as well as insulation 
of piping valves, fittings and joints may be combustible but they shall be kept to the minimum, 
as far as practicable, while their exposed surfaces shall be low flame-spread. 

Insulating materials shall not contain asbestos. 
2.3.11 In the spaces where oily products may be present the insulation surface shall be 

impermeable to oil vapours, which may be provided by coating insulation with galvanized steel 
sheets, reinforced aluminium foil, aluminium foil laminated fiberglass cloth or by other means. 

2.3.12 Appropriate measures shall be taken to ensure that the components of columns, 
stanchions and other structural members made of the materials mentioned in 2.3.6 which are 
required to support lifeboat and liferaft stowage, as well as launching and embarkation areas, 
comply with the temperature rise limitation requirement: 

structural core of the A-class divisions — during 1 h; 
structural members required to support the B-class divisions — during 30 min. 
The use of combustible materials for manufacture of grounds, bulkhead linings, furniture, 

etc. in the hull, superstructures and deckhouses shall be limited. 
2.3.13 The amount of combustible materials used for construction of interior bulkheads, 

grounds, linings, finishes, furniture and other equipment of control stations, accommodation and 
domestic service spaces (except for saunas and spaces mentioned in 2.3.10), where the use of 
such materials is not prohibited by this Part, shall not be in excess of 45 kg per 1 m² of the deck 
area of each space. 

Depending on the type and purpose of the craft, the Register may revise the above limiting 
amount of such materials. 
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2.3.14 Stairways and vertical ladders located in the engine room shall be securely fixed 
and manufactured of steel or another material equal to steel in fire integrity, including steps. 

2.3.15 Materials of lining and ceiling, deck coverings (including carpets, wall linings, 
sound and heat insulation materials), soft furnishings (including upholstery, bedding 
components and suspended textiles) in accommodation and service spaces adjacent to cooking 
and heating appliances shall, as far as practicable, have low flame-spread characteristics and 
not give rise to excessive smoke and toxic vapours at elevated temperatures in accordance with 
the FTP Code. 

2.3.16 Paints, varnishes and other finishes used on exposed surfaces inside spaces 
shall not generate excessive quantity of smoke and toxic vapors, this being determined in 
accordance with the FTP Code.  
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2.4 PROTECTION OF COOKING AND HEATING APPLIANCES 

2.4.1 Materials near cooking or heating appliances. 
2.4.1.1 Materials and finishes used in the vicinity of open-flame cooking and heating 

devices within the ranges defined in Fig. 2.4.1.1 shall comply with the following requirements, 
taking into account the movement of the burner up to 30° for monohull and sailing craft and 15° 
for multihull and motor craft, where gimbaled stoves are fitted: 

.1 free-hanging curtains or other fabrics shall not be fitted in Zone 1 and Zone 2; 

.2 exposed materials located near open-flame devices in Zone 1 and Zone 2 shall be of 
glass, ceramics, metal, or other materials with similar fireproof characteristics;  

.3 materials specified in 2.4.1.1.2 shall be thermally insulated from the supporting 
substrate to prevent combustion of the substrate, if the surface temperature exceeds 80 °C. 

The thermal insulation may be achieved by an air gap or the use of suitable material. 

 
 

Fig. 2.4.1.1  
Areas of special material requirements 

 

2.4.2 General safety provisions. 
2.4.2.1 Where flues are installed, they shall be shielded to avoid overheating or damage 

to adjacent material or to the structure of the craft. 
2.4.2.2 For cooking and heating units using fuel which is liquid at atmospheric pressure, 

the following shall apply: 
.1 stoves and heating units shall be securely fastened; 
.2 open-flame burners shall be fitted with drip-pan; 
.3 where open-flame-type water heaters are installed, adequate ventilation and flue 

protection shall be provided; 
.4 appliances using petrol shall not be installed; 
.5 fuel tanks which are not an integral part of the cooking or heating appliance, as well 

as fuel supplying pipes shall comply with the requirements of 4.10.2, Part V "Machinery 
Installations. Machinery. Systems and Piping"; 

.6 fuel tanks which are not an integral part of the cooking or heating appliance shall be 
installed outside Zone 2, Fig. 2.4.1.1; 
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.7 a readily accessible shut-off valve shall be installed on the fuel tank. If this is outside 
the galley, a second valve shall be fitted in the fuel line in the galley space, outside Zone 2, 
Fig. 2.4.1.1, in an easily accessible position. This requirement may not apply where the tank is 
located lower than the cooker/heater and there is no possibility of back siphoning. Any valve 
installed on a tank which is located inside a machinery space shall be remote controlled from a 
position outside the machinery space; 

.8 filler openings for tanks shall be visibly identified to indicate the type of fuel to be used 
in the system.  
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2.5 PROTECTION OF MACHINERY SPACES AND FUEL TANKS 

2.5.1 The machinery and fuel spaces shall be properly ventilated to prevent 
the build-up of explosive gases. 

2.5.2 Material used for the insulation of machinery spaces shall: 
.1 be non-combustible and shall present a surface which does not absorb oily products 

and their vapors; 
.2 have an oxygen index (OI) of at least 21 in accordance with ISO 4589-3:1996 at 

an ambient temperature of 60 °C. 
2.5.3  Electrical equipment installed in spaces containing: 
petrol engines and/or petrol tanks; 
petrol lines and/or their fittings; 
liquefied gas cylinders and/or gas lines; 
portable petrol tanks and/or outboard engines with integral petrol tank shall be designed so 

as to prevent ignition of the surrounding combustible gases. 
2.5.4 Installation of the fuel systems and the installed fuel tanks shall comply with 

the requirements of Part V "Machinery Installations. Machinery. Systems and Piping". 
2.5.5  Fuel tanks. 
Fuel tanks, pipelines and their fittings shall be separated or protected from any high 

temperature source. All the tanks shall be provided with a ventilation system. 
The petrol shall be stored in independent tanks which are: 
.1 isolated from the machinery space and other sources of ignition; 
.2 separated from the accommodation spaces. 
Diesel fuel may be stored in tanks integral with the hull. 
2.5.6 Fuel with a flash point below 55 °C (petrol and diesel fuel). 
2.5.6.1 Arrangement of fuel tanks, their materials and equipment shall comply with 

the requirements of 4.10.2.2, Part V "Machinery Installations. Machinery. Systems and Piping". 
2.5.6.2 Enclosed compartment in which fuel tanks ate located shall be provided with 

carbon dioxide smothering system or aerosol fire extinguishing system.  
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2.6 SAUNAS 

2.6.1 On the craft of design categories A, A1 and A2 the sauna shall be insulated 
against other spaces by A-30 class divisions, except those inside of the perimeter. On craft of 
design categories B and C such divisions may be of B-15 type. 

The sauna shall meet the requirements in 2.1.5.1.2 — 2.1.5.1.6, Part VI "Fire Protection" of 
the RS Rules/C. 
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3 FIRE-EXTINGUISHING EQUIPMENT AND OUTFIT 

3.1 GENERAL 

3.1.1 Provisions shall be made for the craft to be equipped with fire-fighting equipment, 
according to the craft size and installed engines, and to the presence of open-flame heating 
devices.  
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3.2 CLASSIFICATION OF FIRES ACCORDING TO ISO 3941:1977 

3.2.1 Class A: fires involving solid materials, usually of organic nature, in which 
combustion normally takes place with the formation of glowing embers. 

Class B: fires involving liquids or liquefiable solids. 
Class C: fires involving gases. 
Class D: fires involving metals.  
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3.3 ARRANGEMENT OF EQUIPMENT 

3.3.1 The craft spaces shall be equipped with either: 
portable fire extinguishers in accordance with the requirements of Section 4; or 
fixed fire extinguishing systems in accordance with the requirements of Section 5 plus 

portable fire extinguishers in accordance with the requirements of Section 4.  
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3.4 EQUIPMENT OF GALLEY SPACE 

3.4.1 The galley shall be provided by one or more portable fire extinguishers and a fire 
blanket in accordance with the requirements of Section 4, or by a watermist system.  
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3.5 EQUIPMENT OF MACHINERY SPACE 

3.5.1 Protection of machinery space and fuel tanks. 
The protection of machinery space and fuel tanks shall be achieved according to 

the requirements of Table 3.5.1. 
3.5.2 Extinguishing medium and capacity. 
The fire extinguisher shall be suitable for extinguishing a machinery room fire. 
The extinguishing capacity of the portable extinguisher shall be sufficient for the volume of 

the engine room. 
A discharge opening shall be provided so that the extinguishing medium can be discharged 

into the machinery space without opening the primary entrance or access hatch. 

T a b l e  3.5.1 
Protection of machinery spaces and fuel tanks 

Type 
Type of craft and position of 

engine 
Type and rating of engine Protection achieved by 

C
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h
o

u
t 
m

a
c
h
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e
ry

 

s
p
a
c
e

 

Open craft with inboard 
engine(s) or part thereof 
above cockpit sole and 
nearly vertical casing 

Petrol engine of less than 
120 kW rating 

Fixed fire-fighting system complying 
with the requirements of Section 5 or 
portable fire extinguisher sized and 
suited to flood the machinery space 
through a fire port in the engine easing 

Diesel engine 

Open craft with transom-mounted petrol outboard 
motor(s) and portable fuel tank stowage in the open 
atmosphere 

According to provisions given in 4.3.7. 
No special requirements for a single 
outboard engine < 25 kW 

Open craft with transom-mounted petrol outboard 
motor(s), and more than one portable fuel tank per 
engine, stowed in open atmosphere 

Fixed fire-fighting system to protect 
fuel space complying with the 
requirements of Section 5, or portable 
fire extinguisher sized and suited to 
flood the fuel space or to cover totally 
the tank space A

ll 
c
ra

ft
 

Petrol tanks are installed in enclosed space 

C
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a
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Engine below cockpit level 
or inside craft 

Petrol engine 
Fixed fire-fighting system complying 
with the requirements of Section 5 

Diesel engine engines of 
less than or equal to 

120 kW combined rating 

Fixed fire-fighting system complying 
with the requirements of Section 5, or 
portable fire extinguisher of a type and 
size suitable to flood the machinery 
space through a fire port in the engine 
casing 

Diesel engine/engines of 
more than 120 kW 
combined rating 

Fixed fire-fighting system complying 
with the requirements of Section 5 

 
3.5.3 Fire port. 
The fire port shall be: 
identified; 
sized to accept the discharge nozzle of the appropriate fire extinguisher; 
open or openable to provide ready access for discharge of the medium into the machinery 

space; 
located so that the required size of extinguisher can be operated in a position that will allow 

complete discharge of the extinguishing medium.  
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3.6 OTHER ENCLOSED SPACES 

3.6.1 Other enclosed spaces shall be adapted to supply of extinguishing medium, 
except where they are designed for the storage of fuel or other flammable goods when they 
shall be protected as specified in 3.5.1 for spaces containing main and auxiliary engines with 
a total combined capacity of less than or equal to 120 kW.  
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3.7 OPEN DECK 

3.7.1 The protection of the open deck area on craft of 15 m and less in length as well 
as on all craft without power plant may be achieved by fire buckets. 

3.7.2 The protection of the open deck area on craft of more than 15 m in length shall 
be achieved by a water hose system complying with the requirements of Section 6 and by fire 
buckets. 

3.7.3 The type, number and stowage of buckets mentioned in 3.7.1 and 3.7.2 shall be 
taken according to 9.1.1.4.
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4 PORTABLE FIRE EXTINGUISHERS 

4.1 APPLICATION 

4.1.1 This Section specifies the requirements for type, size, number, location and 
storage of portable fire extinguishers on board. This Section is not intended to regulate 
the technical requirements for the extinguishers themselves, which are subject to national 
regulations.  
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4.2 GENERAL 

4.2.1 Any portable fire extinguisher shall be readily accessible and available for use. 
4.2.2 If the portable fire extinguisher is located where it is exposed to splashed or 

sprayed water, the extinguisher nozzle and triggering device shall be shielded, unless 
the extinguisher is certified or listed for marine service. 

4.2.3 The extinguisher may be stowed in a special locker or other protected or enclosed 
space. The locker or the opening part of the enclosed-space door shall carry the appropriate 
symbol indicating that the locker contains a fire extinguisher. 

4.2.4 Portable carbon dioxide extinguishers may only be located in a space where 
energized electrical equipment is located (e.g. electric motor space, battery space, switchboard).  
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4.3 TYPE, CAPACITY AND NUMBER OF PORTABLE FIRE EXTINGUISHERS 

4.3.1 The craft shall be protected by portable fire extinguishers of type approved by 
the Register in the manner described in 4.3.2 to 4.3.8. 

4.3.2 The number of portable fire extinguishers shall be determined according to 
the requirements of 4.3.6 to 4.3.8. 

4.3.3 The craft shall carry Class A and B-rated portable fire extinguishers rated not less 
than 5A/34B. 

4.3.4 An individual carbon dioxide extinguisher shall have a minimum capacity 
of 2,0 kg. In each hazardous area (space) there shall be only one carbon dioxide extinguisher. 

4.3.5 Where carbon dioxide extinguishers are installed, except for open areas, a notice 
warning of precautions to be taken in using the extinguisher shall be affixed in the immediate 
vicinity of such an extinguisher or to the extinguisher itself in accordance with 7.4. 

4.3.6 Craft fitted with open-flame device shall carry either: 
.1  one or more portable fire extinguisher(s) with a minimum combined capacity 

of 8A/68B; or 
.2  one fire blanket of a size sufficient to protect the galley cooker and a portable fire 

extinguisher with a minimum capacity of 5A/34B. 
4.3.7 Craft with an outboard motor of more than 25 kW shall carry one or more portable 

fire extinguisher(s) with a minimum combined capacity 8A/68B. 
4.3.8 The craft shall be provided with portable fire extinguishers with regard to 

the requirements for the location thereof: 
.1 one portable extinguisher with a minimum capacity of 5A/34B shall be located 

within 1 m from the main helm position for craft with length less than 10,0 m; 
.2 one portable extinguisher with a minimum capacity of 5A/34B shall be located 

within 2 m from the main helm position for craft with length of 10,0 m and more; 
.3 one portable extinguisher with minimum capacity of 8A/68B shall be located 

within 2 m from any open-flame device and so situated that it is accessible in the event of fire. 
For the galley cookers, two extinguishers or one extinguisher and fire blanket according to 4.3.6 
so located that they are accessible in the event of fire; 

.4 one portable extinguisher with minimum capacity of 4A/34B or 8A/68B depending on 
the power output of installed internal combustion engines, with regard to 4.3.7, shall be located 
outside the machinery space but not more than 2,0 m from the fire port mentioned in 3.5.3; 

.5 one portable extinguisher with minimum capacity of 4A/34B shall be located 
within 5 m from any manned location for craft with length less than 10,0 m; 

.6 one portable extinguisher with minimum capacity of 4A/34B shall be located within 
(𝐿𝐻 / 3) m from any manned location, measured in the horizontal projection, for craft with length 
of 10,0 m and more; 

.7 one portable extinguisher with minimum capacity of 5A/34B shall be located within 
each 20,0 m2 of the protected space area for craft with length of 10,0 m and more. If a protected 
section (area or group of cab ins not separated into areas) of the craft is protected by 
an automatic system, only one portable fire extinguisher with minimum capacity of 5A/34B shall 
be carried in that section. 

4.3.9 For protection of machinery spaces on the craft with power output of main 
engines more than 375 kW, one portable carbon dioxide or dry powder fire extinguisher of at 
least 5 kg is recommended to be provided. 

4.3.10 On the craft of a maximum length of 24 m built in compliance with 
Directive 2013/53/EU of the European Parliament and of the Council of 20 November 2013 that 
shall be verified by the appropriate declaration of conformity, number and type of portable fire 
extinguishers may be accepted in compliance with EN ISO 9094-1:2003.
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5 FIRE EXTINGUISHING SYSTEMS 
 

This Section specifies requirements for fire extinguishing systems, manually or 
automatically put into operation, capable of extinguishing Class A and B fires. 

5.1 GENERAL 

5.1.1 Manual systems. 
A fixed fire extinguishing system put into operation manually shall be activated from 

the wheel house. If that position is more than 5 m away from the space to be protected, a means 
of additional local activation shall be provided near that space. 

5.1.2  Automatic systems. 
A fixed system that is automatically activated shall comply with the requirements of 5.2. 
5.1.3  Manual/automatic combined systems. 
The arrangement of a combined manual/automatic system shall be such that the operator can 

manually override the automatic mode. The system shall comply with the requirements of 5.2. 
5.1.4  Gas fire extinguishing systems. 
The equipment of a fixed gas fire extinguishing system shall be located in a separate 

enclosed space and in such a manner that no parts of the system are situated and pass through 
crew's quarters. 

Enclosed space in which such system is located, may have open, closeable and sealed 
openings for the following purposes: 

penetration of cables and pipelines; 
access for maintenance of the system equipment.  
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5.2 INSTALLATION 

5.2.1 General. 
The components of a fixed system shall be securely fastened to the craft hull to withstand 

motions, shocks and vibrations during normal running conditions specified by the craft design. 
5.2.2 Manual release control systems. 
The release control shall be visible or its location clearly labeled and the protected space 

identified. 
The release device shall be readily accessible and operable. 
5.2.3 Pipes of fire extinguishing systems. 
5.2.3.1 The pipelines and fittings of the fire extinguishing systems and their fastening 

parts shall be manufactured of steel, copper, copper-nickel alloys as well as of bimetals, one 
of the layers in which comprises the mentioned material. 

5.2.3.2 If non-metal materials are used for manufacture of any system components 
mentioned in 5.2.3.1, their fire integrity shall not be inferior to that of steel. 

5.2.3.3 Brazing used for joining the pipes in the system shall have the melting 
temperature of the solder of not less than 600 °C. 

5.2.3.4 The number and location of discharge nozzles shall ensure effective 
extinguishing of fires within the protected space. 

5.2.4 Discharge and control. 
A visual indication of the discharge of extinguishing medium shall be provided. 
5.2.4.1 A warning audible alarm shall sound prior to the extinguishing medium being 

released. 
5.2.4.2 If more than one fire extinguishing system is installed in a hazardous space, than 

each system shall be capable of individually protecting the space, unless they are 
simultaneously discharged.  
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5.3 CARBON DIOXIDE SMOTHERING SYSTEM 

5.3.1 The carbon dioxide smothering system shall meet the requirements in 3.8, Part VI 
"Fire Protection" of the RS Rules/C. 
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5.4 AEROSOL FIRE EXTINGUISHING SYSTEM 

5.4.1 The aerosol fire extinguishing system shall meet the requirements of 3.11, Part VI 
"Fire Protection" of the RS Rules/C. 
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5.5 WATER FIRE MAIN SYSTEM 

5.5.1 General. 
5.5.1.1 On self-propelled craft with the main engines of output 120 kW and over, and 

non-self-propelled craft with the fixed power source of output 120 kW and over shall be provided 
with a water fire main system ensuring at least the delivery of two water jets from different 
hydrants through hoses of standard length to any area of the craft which is generally accessible 
to crew and complying with the following requirements: 

.1 on such craft of not more than 15 m in length, the water fire main system shall be 
served by one independently driven fire pump of a capacity not less than 15 m3/h. Such a pump, 
along with its piping and sea connection shall be located in machinery space; 

.2 on such craft over 15 m in length, the water fire main system shall be served by 
two independently driven fire pumps, one of which may be driven from the main engine. 
The second pump (additional fire pump) may be a fixed hand-operated pump, provided it is in 
compliance with the requirements of 5.5.1.2 and 5.5.1.9 or small-sized portable motor pump 
with capacity not less than 7,2 m3/h fitted with a suction hose that does not collapse because of 
the low pressure on the suction side. Herewith, the capacity of independently driven main fire 
pump shall be not less than 15 m3/h. 

5.5.1.2 On all craft where two fire pumps are installed, these pumps shall be installed in 
two different spaces (compartments) together with their own sources of power and sea 
connections. 

Where the hand-operated fixed fire pump is fitted as the additional fire pump, this pump and 
its connected pipelines shall be located outside the machinery space and its capacity shall be 
not less than 1 m3/h at 45 strokes/min. 

5.5.1.3 Craft over 15 m in length, other than those given in 5.5.1.1, shall be equipped 
with the water fire main system served by at least one independently driven fire pump of capacity 
not less than 15 m3/h. 

Craft of not more than 15 m in length, other than those given in 5.5.1.1, may be equipped 
with the water fire main system served by small-sized portable motor pump complying with 
the requirements of 5.5.1.1.2 or hand-operated fixed pump complying with the requirements of 
5.5.1.2. 

5.5.1.4 The water main system may not be installed on craft of not more than 15 m in 
length having not more than 18 persons on board, including the crew. 

5.5.1.5 For berth-connected craft permanently moored to shore, as an alternative means 
of fire extinguishing, water to the water fire main system may be delivered by the shore-based 
system with a capacity and head not less than the design values for the fire pumps. In this case, 
systems shall be connected with due regard for the craft displacements. 

5.5.1.6 The capacity of the independently driven fire pump shall be sufficient to ensure 
simultaneous operation of two fire nozzles with the largest nozzle size adopted for the craft 
concerned at a pressure at the farthest hydrant being 0,2 MPa. 

5.5.1.7  If other fire extinguishing systems using water supplied by fire pumps are 
installed on board the craft (pressure water-spraying system, drenching system, etc.), 
the capacity of the pump of the water fire main system shall be sufficient for delivery of water to 
any part of the craft and for parallel operation of one of the above systems that requires 
the largest quantity of water. 

5.5.1.8 Where a power-driven pump is used, the fire main shall be fitted with at least one 
fire hydrant which shall be placed on the deck, and with one fire hydrant fitted on the discharge 
line in the vicinity of the fire pump (between the pump and shut-off valve). 

5.5.1.9  If the manual pumps and power pumps are connected to a common fire main, 
they shall be provided with a non-return shut-off valve fitted on discharge side. 
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5.5.2 Requirements for fire pumps. 
5.5.2.1 Fire pumps shall have an independent mechanical drive. 
The Register may allow use of main-engine-driven pumps, provided that the propulsion 

plant is designed to provide the fire pump operation when the craft is not under way and 
disconnection of the pump when the ship is under way. 

On agreement with the Register, a V-belt drive from the main engine to the pump may be 
used, provided that transmission of torque is ensured even when one of the belts is broken. 

5.5.2.2 The fire pump may be used for other purposes (e.g. flushing out of decks, hawse 
pipes, etc.). 

The fire pump may be used for other services (bilge pumping, emergency drainage of motor 
compartment), provided that the simultaneous operation of them is ensured and 
the requirements of these Rules for the services are met. 

For fire fighting purpose, along with special fire pumps, sanitary, bilge and other pumps may 
be used, the capacity and head of which shall be not less than the design values for fire pumps. 

5.5.2.3 Pumps and pipes intended for fire fighting purposes may neither be used for 
pumping of petroleum products, oil or other flammable liquids nor as ballast pumps for tanks 
used for alternate carriage of fuel oil and ballast water. 

5.5.2.4 Pumps that are likely to develop in the fire line a pressure exceeding 
the permissible value shall be provided with bypass valves to discharge water from the delivery 
to the suction pipe. 

The fire pump shall be fitted with a pressure gauge installed on the delivery pipe ahead of 
the bypass valves. 

The bypass valves shall be set to operate at a pressure exceeding the working pressure in 
the fire line by no more than 10 %. 

5.5.2.5 The fixed fire pump and its sea valve shall be located below the light-draught waterline. 
On agreement with the Register, the pump may be installed above the waterline, provided 

efficient self-priming means are available. 
5.5.3 Piping. 
5.5.3.1 The diameters of the water fire main and water service pipes shall be such that 

the water velocity at any pipe sections is not more than 5 m/s. 
5.5.3.2 Where heating of the craft's spaces is provided, the water fire main sections 

passing through unheated spaces and spaces located on open deck shall be provided with 
shut-off fittings for their isolation from the pipes running through heated spaces as well as with 
water drainage arrangements. 

5.5.3.3 Each fire pump shall be fitted with shut-off valves on suction and discharge pipes. 
The use of slide valves on suction pipes is allowed. 

Non-return shut-off valves shall be provided on discharge pipes of centrifugal pumps.  
5.5.3.4 Pipes of the water fire main system shall be steel seamless pipes.  
Copper, copper-and-nickel or bimetallic pipes (one of the layers being steel or copper) may 

be used as equivalent to steel pipes.  
Carbon steel pipes shall have anti-corrosive coating both inside and outside.  
The plastic piping may be used in compliance with the requirements given in Table 3.3.1.2, 

Part VIII ʺSystems and Piping" of the RS Rules/C. 
5.5.3.5 Fittings shall be of steel, bronze, copper or, on agreement with the Register, 

of other materials. 
5.5.4 Fire hydrants. 
5.5.4.1 Each fire hydrant shall be fitted with shut-off valve and a standard quick-acting 

coupling. Hydrants fitted on open decks shall also have quick-acting plugs.  
5.5.4.2 Fire hydrants shall be so arranged on board the craft as to ensure delivery of at 

least one water jet to any part of the craft through standard fire hoses not more than 10 m long.  
5.5.4.3 Fire hydrants shall be placed: 
on open decks — in way of exits; 
inside the spaces — in corridors and lobbies, engine and boiler rooms. 
Fire hydrants shall be placed at a distance of not more than 1,35 m from decks or floorings. 
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5.5.4.4 All fire hydrants shall be painted red and numbered. 
5.5.5 Fire hoses and nozzles. 
5.5.5.1 Fire hoses approved by the competent bodies shall be used on board craft. 
5.5.5.2 Fire hoses shall meet the following requirements: 
.1 they shall have a length equal, approximately, to 2/3 of the craft length, but not more 

than 15 m; 
.2 they shall be made of approved materials resistant to wear and destruction by 

microorganisms (rotting); 
.3 the diameters of the hoses and couplings shall be compatible with the diameters 

of standard fire nozzles coupled thereto, as well as with the diameters of the craft's fire hydrants. 
5.5.5.3 The number of the fire hoses shall be equal to that of fire hydrants installed on 

board. 
5.5.5.4 Each fire hose in assembly with a fire nozzle shall be stowed on reels or in 

baskets in the immediate vicinity of the fire hydrant for which it is intended. On open decks, fire 
hoses shall be kept in properly marked ventilated lockers. 

5.5.5.5 Fire nozzles shall be of dual-purpose type capable of producing both a solid jet 
and a sprayed jet. 

5.5.5.6 The standard nozzle size shall be equal to at least 6 mm. 
5.5.6 Tests for strength and tightness. 
The water fire main system shall be tested for strength in a workshop and for tightness after 

installation on board in compliance with the requirements of Table 5.5.6. 

T a b l e  5.5.6 

Pipes and fittings 
Test hydraulic pressure, in MPa 

In workshop On board craft 

Pipes from sea valves to pumps — 0,2 

Pipes from pumps to fire hydrants 1,5 𝑝¹ In action in assembly with the 
system Fittings 1,5 𝑝 but not less than 0,2 MPa 

 
N o t e . 𝑝 = working pressure in the system.  
 
¹  In case the test is intended to be conducted with that pressure after installation on board, the test in 
workshop may be omitted. 
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6 OPERATION 

6.1 The fixed system shall be capable of operating at environmental temperatures 
corresponding to the operating conditions specified by the design. 

6.2 Operating instructions shall be provided for each system. If the extinguishing 
medium is an asphyxiant, these shall include directions on the necessity and how to ventilate 
the space prior to entering for damage assessment and subsequent restarting of the engine, as 
well as on how to help people who accidentally sustained asphyxiation in fire extinguishing. 
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7 DISPLAYED INFORMATION 

7.1 Where a space which is regarded as been sealed from adjacent spaces is 
protected by a fixed system, the following information shall be displayed near the release device:  

 
CAUTION 

 
BEFORE DISCHARGING SHUT DOWN 

ENGINES AND BLOWERS 

 

ВНИМАНИЕ 
 

ПЕРЕД ПУСКОМ ВЫКЛЮЧИТЕ ДВИГАТЕЛИ И 
КОМПРЕССОРЫ 

Background: Yellow. 
 
7.2 Where a space, which is protected by a fixed system, cannot be regarded as 

being sealed from adjacent spaces, the following information shall be displayed near the release 
device: 

 
CAUTION 

 
BEFORE DISCHARGING SHUT DOWN ENGINES 

AND BLOWERS  
 

LEAVE ACCOMMODATION 

 ВНИМАНИЕ 
 

ПЕРЕД ПУСКОМ ВЫКЛЮЧИТЕ ДВИГАТЕЛИ И 
КОМПРЕССОРЫ 

 
ПОКИНУТЬ ПОМЕЩЕНИЕ 

Background: Yellow. 
 
7.3 The following information shall be displayed at any entrance to the protected 

space, if the extinguishing medium is an asphyxiant: 
 

WARNING 
 

ENGINE COMPARTMENT HAS FIXED 
EXTINGUISH NG SYSTEM TO AVOID 

ASPHYXIATION 
 

LEAVE THE AREA BEFORE DISCHARGE 
 

AFTER DISCHARGE VENTILATE BEFORE 
ENTERING 

 ОСТОРОЖНО 
 

МАШИННОЕ ПОМЕЩЕНИЕ ОБОРУДОВАНО 
СТАЦИОНАРНОЙ СИСТЕМОЙ ГАЗОВОГО 

ПОЖАРОТУШЕНИЯ 
 

ПЕРЕД ВЫПУСКОМ ПОКИНУТЬ ПОМЕЩЕНИЕ 
 

ПО ЗАВЕРШЕНИИ ВЫПУСКА ПЕРЕД ВХОДОМ 
ПРОВЕНТИЛИРОВАТЬ 

Background: Yellow or orange. 
 
7.4 The following information shall be displayed near or on any CO2 portable fire 

extinguisher: 
 

WARNING  
 

THIS EXTINGUISHER USES CO2 AS AN 
EXTINGUISHING MEDIUM IT SHALL BE USED 

ONLY TO EIGI IT ELECTRIC OR GALLEY FIRES  
 

TO AVOID ASPHYXIATION  
AFTER DISCHARGE LEAVE THE AREA 

IMMEDIATELY AND VENTILATE BEFORE 
ENTERING 

 ОСТОРОЖНО 
 

ОГНЕТУШИТЕЛЬ СОДЕРЖИТ ТУШАЩЕЕ 
ВЕЩЕСТВО СО2 

 

ДОПУСКАЕТСЯ ПРИМЕНЯТЬ ТОЛЬКО ДЛЯ 
ТУШЕНИЯ ЭЛЕКТРООБОРУДОВАНИЯ ИЛИ 

ПОЖАРА В КАМБУЗЕ 
 

ИЗБЕГАЙТЕ ОТРАВЛЕНИЯ ГАЗОМ  
ПРИ ВЫПУСКЕ НЕМЕДЛЕННО ПОКИНЬТЕ 

ПОМЕЩЕНИЕ И ПРОВЕНТИЛИРУЙТЕ ПЕРЕД 
ВХОДОМ 

Background: Yellow or orange. 
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8 TESTS OF OPEN-FLAME DEVICES  

8.1  Tests are conducted immediately on board at the standard location specified for 
the device.  

For conducting the test, each of the open-flame burners shall be covered by a metal plate 
of diameter 200 mm and a thickness of 3 mm ± 0,2 mm. The flames shall burn simultaneously 
in all burners for 10 min, the controls being set to a maximum. At the end of the burning period, 
the surface temperature of any material around the open-flame device shall be measured in 
order to verify compliance with the requirements of 2.4.
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9 OWNER'S MANUAL 

9.1 FIRE EXTINGUISHING SYSTEMS, FIRE-FIGHTING EQUIPMENT AND OUTFIT 

9.1.1 Information on fire protection to be included in the Owner's Manual1 shall be 
sufficiently detailed and contain operating instructions, diagrams, photos to give a complete 
overview of fire extinguishing systems, fire-fighting equipment and outfit, as well as their location 
and the location of escape routes. 

At least the following information on fire-fighting outfit shall be included in the Manual. 
9.1.1.1 Portable fire extinguishers. 
The Manual shall contain information on each portable fire extinguisher, its extinguishing capacity 

and location. Where a portable carbon dioxide (CO2) fire extinguisher is provided, except undecked 
ships, the information shall be indicated on danger of suffocation as well as on necessity to 
immediately leave the space after using the carbon dioxide fire extinguisher and ventilating the space 
prior to re-entering (refer also to 5.1.9.10, Part VI "Fire Protection" of the RS Rules/C). 

An example of an entry in the Manual: 
The craft is equipped with portable fire extinguishers of the following types and extinguishing 

capacities, in the following number and in the following locations: 
No. 1: type, extinguishing capacity ...............................................................................  
location  ........................................................................................................................  
No. 2: type, extinguishing capacity  ..............................................................................  
location  ........................................................................................................................  
No. n: type, extinguishing capacity ...............................................................................  
location  ........................................................................................................................  
9.1.1.2 Fire blanket. 
A fire blanket shall be placed in the following location: (Description of position).  
9.1.1.3 Fire bucket. 
The craft shall be provided by at least one fire bucket of a capacity not less than 10,0 l for 

every 6,0 m of the craft length or part thereof. The fire buckets shall be provided with a hemp 
lanyard attached and stowed in a readily accessible position. The buckets shall be painted red 
and bear inscription "FIRE".  

9.1.1.4 Periodical maintenance of fire extinguishing systems, fire-fighting equipment and 
outfit shall be carried out in accordance with 3.4, Part I "General" of the Rules for Technical 
Supervision of Ships in Service2.  

  
  

                                                
1  Hereinafter referred to as "the Manual". An analogue of the Manual on ships of 500 gross tonnage and upwards 
is the Fire Safety Operational Booklet combined with the Fire Training Manual. 
2  Hereinafter referred to as "the Rules TSSS". 
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9.2 BOOKLET OR FIRE CONTROL PLAN 

9.2.1 Craft with a hull length up to 15 m, shall have a Booklet, in lieu of the Manual, on 
maintenance and performance of all fire-fighting equipment and fire extinguishing systems which 
shall be installed on board craft in an accessible position, complete with related parts and in 
good order. 

9.2.2 On craft with a hull length of 15 m and over, the Manual shall include the Booklet 
or the Fire Control Plan clearly indicating for the operator and crew at least the following for each 
deck: 

.1 location of control stations; 

.2 location of fire-resisting and fire-retarding divisions; 

.3 spaces protected by the fixed fire detection and fire alarm system; 

.4 spaces protected by fixed fire extinguishing systems with indication of the location of 
their controls; 

.5 doors or hatches for access into craft's spaces; 

.6 location of fire extinguishers, fire hydrants and fire hoses with nozzles as well as 
fire-fighting equipment and other fire-fighting means; 

.7 information on ventilation system, including that on identification numbers of the main 
fans, location of controls of fans and fire dampers, as well as on the spaces covered.  

9.2.3 As far as practicable, symbols used in the Booklet or Fire Control Plan shall 
comply with IMO resolution A.952(23) "Graphical Symbols for Shipboard Fire Control Plans", 
as well as Table 3 of IMO resolution A.1116(30) for items, which signs are not indicated 
in IMO resolution А.952(23).  
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9.3 LOCATION MARKINGS OF FIRE-FIGHTING EQUIPMENT AND OUTFIT  

9.3.1 Location of fire-fighting equipment and outfit listed in the Booklet or Fire Control Plan 
shall be marked by FES safety signs in compliance with Table 1 of IMO resolution А.1116(30).  
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APPENDIX 
 
 

FIRE TEST FOR FIBER-REINFORCED PLASTIC (FRP) 
 
1 Heat source 
The heat source for the fire test shall be provided by a butane or propane fuelled Bunsen 

burner with a nominal 9,5 mm inside diameter tube adjusted to give a pre-mixed air/gas flame 
of 38,1 mm length. The minimum temperature measured in the centre of the flame with 
a calibrated thermocouple pyrometer shall be 843,3 °C. 

2 Specimen 
The specimen shall be 500 x 500 mm. The edges of the specimen shall be housed in a steel 

frame sufficiently to prevent them igniting during the test. The specimen shall be cured for at 
least 7 days at ambient temperature (15 — 30 °С) or 1 day at ambient temperature (15 — 30 °С) 
and 16 h at 40 °C before testing. The lay-up of the panel shall be representative of the structure 
being considered. 

3 Test procedure 
The specimen shall be oriented vertically in a draft free location. The flame shall impinge 

on the centre of the specimen with the flame normal to its surface. The surface of the specimen 
affected by the fire risk shall be exposed to the flame at a set distance of 19,1 mm from the end 
of the burner tube. The flame shall not burn through the specimen within 15 min. 
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