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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 Internationd Maritime Organization
concerning the functions of the Committee,

NOTING the revison of chapter 11-2 of the Internationd Convention for the Safety of
Lifeat 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 11-2
of the Convention to make the provisons of the Internationa Code for Fire Safety Systems (FSS
Code) mandatory under the Convention,

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

1 ADOPTS the Internationad Code for Fire Safety Systems (FSS Code), the text of which is
st 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-Generd to transmit certified copies of this resolution and the
text of the FSS Code contained in the Annex to al Contracting Governments to the Convention;

4, FURTHER REQUESTS the Secretary-Generd to transmit copies of this resolution and
the Annex to al 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 11-2 of the Internationa 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 Internationd Convention for the Safety of Life a Sea, 1974, as amended. Any future
amendment to the Code must be adopted and brought into force in accordance with the procedure
lad down in Article V111 of the Convention.
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CHAPTER 1- GENERAL
1 Application

1.1 This code is applicable to fire safety systems as referred to in chapter 11-2 of the
International Convention for the Safety of Life at Sea, 1974, as amended.

1.2  Unless expresdy provided otherwise, this Code is gpplicable for the fire safety systems of
ships the keds of which are lad or which are & a dmilar stage of congdruction on or after
1 duly 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 Internationd 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 Internationd Convention for the Safety of Life a Sea, 1974, as
amended.

2.4  For the purpose of his Code, definitions provided in chapter 11-2 of the Convention aso
aoply.

3 Use of equivalents and moder n technology

In order to dlow modern technology and development of fire safety systems, the Administrations
may approve fire safety sysems 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 Adminidraion, ether by

itsdf 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 chepter detaills the gpecifications for internationd shore connections as required by
chapter I1-2 of the Convention.

2 Engineering specifications
21  Sandard dimensions

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

Description Dimension

Outsde diameter 178 mm

Insde diameter 64 mm

Bolt circle diameter 132 mm

Sotsin flange 4 holes 19 mm in diameter spaced equidigtantly on a bolt circle of the
above diameter, dotted 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 M aterials and accessories

International shore connections shdl be of sed or other equivdent materid and shdl be
designed for 1.0 N/mm? services. The flange shdl have a flat face on one side and, on the other
dde, it shdl be permanently atached to a coupling that will fit the ship's hydrant and hose. The
connection shal be kept aboard the ship together with a gasket of any materid suitable
for 1.0 N/mn?? 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 personne protection as required by chapter 11-2 of the
Convention.

2 Engineering specifications
2.1  Fire-fighter'soutfit
A fire-fighter's outfit shall consist of a set of persona equipment and a breathing apparatus.

2.1.1 Personal equipment
Persond equipment shdl consst of the following:

1 protective clothing of material to protect the skin from the hegt radiating from the
fire and from bumns and scdding by seam. The outer surface shdl be
water-resstant;

2 boots of rubber or other eectricaly non-conducting materid;

3 rigid helmet providing effective protection againgt impact;
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4 dectric sefety lamp (hand lantern) of an goproved type with a minimum burning
period of 3 h. Electric safety lamps on tankers and those intended to be used in
hazardous areas shdl be of an exploson-proof type; and

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

Bregthing gpparatus shdl be a sdf-contained compressed ar-operated breathing apparatus for
which the volume of ar contained in the cylinders shal be a least 1,200 |, or other self-contained
breething apparatus which shdl be cgpable of functioning for a least 30 min. All ar cylinders
for breathing apparatus shall be interchangeable.

2.1.3 Lifdine

For each breathing apparatus a fireproof lifeline of at least 30 m in length shal be provided. The
lifdine shall successfully pass an agpproval test by daticd load of 35 kN for 5 min without
falure. The lifdine shdl be capable of being attached by means of a snap-hook to the harness of
the apparatus or to a separate bt in order to prevent the breathing apparatus becoming detached
when the lifdineis operated.

2.2  Emergency escape breathing devices (EEBD)

2.2.1 General

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

2.2.1.2 EEBDs shdl not be used for fighting fires, entering oxygen deficient voids or tanks, or
worn by fire-fighters. In these events, a sdf-contained breathing gpparatus, which is specificaly
suited for such gpplications, shal be used.

2.2.2 Déefinitions

2.2.2.1 Face piece means a face covering that is designed to form a complete sed 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 amosphere means any amosphere tha is immediaidy dangerous to life or
hedth.

2.2.3 Particulars

2.2.3.1 The EEBD shdl have asarvice duration of at least 10 min.
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2.2.3.2 The EEBD ghdl include a hood or full face piece, as gppropriate, to protect the eyes,
nose and mouth during escape. Hoods and face pieces shdl be congructed of flame resstant
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 gtored, shdl be suitably protected from the environment.
2.2.3.5 Brief indructions or diagrams dearly illusrating their use shdl be clearly printed on the
EEBD. The donning procedures shdl be quick and easy to dlow for Stuations where there is
little time to seek safety from a hazardous atmosphere.
2.24 Markings
Maintenance requirements, manufecturer’s trademark and serid  number, shef life  with
accompanying manufacture date and name of gpproving authority shdl be printed on each
EEBD. All EEBD training units shdl be clearly marked.

CHAPTER 4 - FIRE EXTINGUISHERS
1 Application

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

1.2  Typeapproval

All fire extinguishers shdl be of approved types and designs based on the guideines developed
by the Organization.*

2 Engineering specifications

2.1  Fireextinguisher

2.1.1 Quantity of medium

2.1.1.1 Each powder or carbon dioxide extinguisher shdl have a capacity of a least 5kg and
eech foam extinguisher shdl have a capecity of a least 9 |. The mass of dl portable fire
extinguishers shdl not exceed 23 kg and they shdl have a fire-extinguishing cagpability a leest
equivaent to that of a9 fluid extinguisher.

2.1.1.2 The Adminigration shdl determine the equivaents of fire extinguishers,

2.1.2 Recharging

Only refills gpproved for the fire extinguisher in question shdl be used for recharging.

* Refer to the Guidelines for marine portable fire extinguishers adopted by the Organization by
resolution A.602(15).
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2.2  Portablefoam applicators

A portable foam gpplicator unit shal congst 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 foamrmeking liquid and one spare tank of foam making liquid. The nozzle shdl be
cgpable of producing effective foam suiteble for extinguishing an ail fire, a the rate of a
least 1.5 m*/min.

CHAPTER 5 - FIXED GASFIRE-EXTINGUISHING SYSTEMS
1 Application

This chepter details the specifications for fixed gas fire-extinguishing sysems as required by
chapter [1-2 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
gace, 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 darting air receivers, converted to free air volume, shal be added to the
gross volume of the machinery space when cdculaing the necessxry quantity of the fire-
extinguishing medium.  Alternaively, a discharge pipe from the safety vaves may be fitted and
led directly to the open air.

2113 Means shdl be provided for the crew to safdy check the quantity of the fire-
extinguishing medium in the containers.

2.1.1.4 Containers for the dorage of fire-extinguishing medium and associated pressure
components shall be desgned to pressure codes of practice to the saidfaction of the
Adminigration having regard to ther locations and maximum ambient temperatures expected in
sarvice.

2.1.2 Installation requirements

2.1.2.1 The piping for the didribution of fire-extinguishing medium shdl be aranged 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
dorage of fire-extinguishing medium, other than steam, shdl be located outsde the protected
gpaces in accordance with regulation 11-2/10.4.3 of the Convention.

2.1.2.3 Spare parts for the syslem shdl be stored on board and be to the satisfaction of the
Adminigration.
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2.1.3 System control requirements

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

2.1.3.2 Means shdl be provided for autometicdly giving audible waning of the rdesse of
fireeextinguishing medium into any ro-ro spaces and other spaces in which personned normally
work or to which they have access. The pre-discharge dam shdl be automaicdly activated
(eg., by opening of the release cabinet door). The dam shdl 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 smal spaces (such as compressor rooms, paint lockers, etc.) with
only alocd release need not be provided with such an darm.

2.1.3.3 The means of control of any fixed gas fire-extinguishing sysem dhdl be reedily
accessble, smple to operate and shdl be grouped together in as few locations as possble at
positions not likely to be cut off by a fire in a protected space. At each location there shal be
clear ingtructions relating to the operation of the system having regard to the safety of personndl.

2.1.34 Automatic reesse of fire-exinguihing medium shal not be permitted, except as
permitted by the Adminigtration.

2.2  Carbon dioxide systems
2.2.1 Quantity of fire extinguishing medium

2.2.1.1 For cago spaces the quantity of carbon dioxide avalable shdl, unless otherwise
provided, be sufficient to give a minimum volume of free gas equd 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 shdl be sufficient to give a
minimum volume of free gas equd to the larger of the following volumes, ether:

1 40% of the gross volume of the largest machinery space so protected, the volume to
exclude that part of the casng above the leve a which the horizonta area of the
cadng is 40% or less of the horizontad 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.
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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 where two or more machinery
gpaces, which are not entirely separate, are considered as forming one space.

2.2.1.4 For the purpose of this paragraph the volume of free carbon dioxide shal be caculated
a 0.56 nt/kg.

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

2.2.2 Controls
Carbon dioxide systemns shal comply with the following requirements:

A two separate controls shdl be provided for releesng carbon dioxide into a
protected space and to ensure the activation of the darm. One control shal be
used for opening the vave of the piping which conveys the gas into the protected
gpace and a second control shall be used to discharge the gas from its storage
containers; and

2 the two controls shdl be located insde a rdease box clearly identified for the
particular space. If the box containing the controls is to be locked, a key to the
box shdl be in a bresk-glass-type enclosure conspicuoudy located adjacent to the
box.

2.3  Requirements of steam systems

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

2.4  Systemsusing gaseous products of fuel combustion
241 Genera

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 sysem shdl comply with the requirements
in paragraph 2.4.2.

2.4.2 Requirements of the systems
2.4.2.1 Gaseous products

Gas shdl be a gaseous product of fud combustion in which the oxygen content, the carbon
monoxide content, the corrosve dements and any solid combustible eements in a gaseous
product shall have been reduced to a permissible minimum.
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2.4.2.2 Capacity of fire-extinguishing systems

24.2.2.1 Where such gas is used as the fire-extinguishing medium in a fixed fire-extinguishing
sysdem for the protection of machinery spaces it shdl afford protection equivdent to that
provided by afixed 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 shdl be available to
supply hourly a volume of free gas a least equd to 25 % of the gross volume of the largest pace
protected in thisway for a period of 72 h.

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

Fixed gas fire-extinguishing systems equivdent to those specified in paragraphs 2.2 to 24 shdl
be approved by the Administration based on the guidelines developed by the Organization.*

CHAPTER 6 - FIXED FOAM FIRE-EXTINGUISHING SYSTEMS
1 Application

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

2 Engineering specifications
21  Genera

Fixed foam fireextinguishing sydems shdl be cgpable of generating foam uiteble for
extinguishing ail 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-expanson foam fire-extinguishing sysems shdl be
gpproved by the Adminigtration based on the guideline developed by the Organization.* *

2.2.1.2 Any required fixed high-expanson foam system in machinery spaces shdl be capable of
rgpidly discharging through fixed discharge outlets a quantity of foam sufficent to fill the
greatest space to be protected a a rate of a leest 1 m in depth per minute. The quantity of
foam-forming liquid avalable shdl be sufficient to produce a volume of foam equd to five times
the volume of the largest space to be protected. The expanson raio of the foam shdl not
exceed 1,000 to 1.

* Refer to the Revised guidelines for the approval of equivalent fixed gas fire-extinguishing systems, as
referred toin SOLAS 74, for machinery spaces and cargo pump rooms (M SC/Circ.848).
** Refer to the Guidelines for performance and testing criteria and surveys of high expansion foam

concentrates for fire-extinguishing systems (M SC/Circ.670).
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2.2.1.3 The Adminigration may permit aternative arangements and discharge rates provided
that it is satisfied that equivaent protection is achieved.

2.2.2 Ingallation requirements

2.2.2.1 Supply ducts for ddivering foam, ar intakes to the foam generator and the number of
foam-producing units shdl in the opinion of the Adminidration be such as will provide effective
foam production and digtribution.

2.2.2.2 The arangement of the foam generator deivery ducting shdl 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 inddled to dlow a least 450 mm of
separation between the generators and the protected space. The foam delivery ducts shall be
congructed of sted having a thickness of not less than 5 mm. In addition, stainless sted dampers
(sngle or multi-bladed) with a thickness of not less than 3 mm shdl be inddled at the openings
in the boundary bulkheads or decks between the foam generators and the protected space. The
dampers shdl be automaticaly operaed (dectricaly, pneumaticaly or hydraulicaly) 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 ligud and means of
controlling the system shal be readily accessble and smple to operate and shdl be grouped n as
few locations as possible at positions not likely to be cut off by afire in the protected space.

2.3  Fixed lowexpansion foam fire-extinguishing systems
2.3.1 Quantity and foam concentrates

2.3.1.1 The foam concentrates of low-expangon foam fire-extinguishing sysems shdl be
gpproved by the Administration based on the guidelines developed by the Organization.*

2.3.1.2 The system shdl be cgpable of discharging through fixed discharge outlets in not more
than 5 min a quantity of foam aufficient to cover to a depth of 150 mm the largest sngle area
over which ail fud isliable to soread. The expangon ratio of the foam shall not exceed 12 to 1.

2.3.2 Ingallation requirements

2.3.2.1 Means shdl be provided for the effective didribution 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 didribution of the foam shdl be proven acceptable to the Adminidration
through caculation or by testing.

2.3.2.2 The means of control of any such sysems shdl be readily accessble and smple to
operate and shdl be grouped together in as few locations as possble a postions not likely to be
cut off by afirein the protected space.

* Refer to the Guidelines for performance and testing criteria and surveys of low expansion foam
concentrates for fire-extinguishing systems (MSC/Circ.582 and Corr.1).
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CHAPTER 7 - FIXED PRESSURE WATER-SPRAYING AND WATER-MIST FIRE-
EXTINGUISHING SYSTEMS

1 Application

This chapter detalls the gspecifications for fixed pressure water-gpraying and  water-migt
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 Nozzlesand pumps

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

2.1.1.2 The number and arangement of the nozzles shdl be to the satifaction of the
Adminigration and shdl be such as to ensure an effective average didribution of water of at
least 5 I/nP/min in the spaces to be protected. Where increased application rates are considered
necessary, these shdl be to the satisfaction of the Administration.

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

2.1.1.4 The pump shdl be capable of smultaneoudy supplying a the necessary pressure dl
sections of the system in any one compartment to be protected.

2.1.1.5 The pump may be driven by an independent internd combustion mechinery, but, if it is
dependent upon power being supplied from the emergency generator fitted in compliance with
the provisons of regulation 11-1/42 or regulaion 11-1/43 of the Convention, as appropriate, that
generator shdl be so aranged as to sart automaticaly in case of man power falure so that
power for the pump required by paragraph 2.1.1.4 is immediatdly availadble. The independent
internd  combugtion meachinery for driving the pump shdl be so gdtuated that a fire in the
protected space or spaces will not affect the air supply to the machinery.

2.1.2 Ingallation requirements

2.1.2.1 Nozzles shdl be fitted above bilges, tank tops and other areas over which ail fud is ligble
to spread and aso above other specific fire hazards in the machinery spaces.

2.1.2.2 The sysem may be divided into sections, the didribution vaves of which shdl be
operated from easly accessible postions outside the spaces © be protected so as not to be readily
cut off by afirein the protected space.
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2.1.2.3 The pump and its controls shal be ingtalled outside the space or spaces to be protected.
It shal 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 shdl be kept charged a 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-mig fire-extinguishing systems

Water-mig  fire-extinguishing sysems for machinery spaces and cargo pump-rooms shdl be
gpproved 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 detalls the specifications for automatic sprinkler, fire detection and fire darm
systems as required by chapter 11-2 of the SOLAS Convention.

2 Engineering specifications
21 Genera
2.1.1 Typeof sprinkler systems

The automatic sprinkler systems shdl be of the wet pipe type, but smal exposed sections may be
of the dry pipe type where in the opinion of the Adminidration this is a necessary precaution.
Saunas shdl be fitted with a dry pipe sysem, with sprinkler heads having an operating
temperature up to 140°C.

2.1.2 Sprinkler systems equivalent to those specified in paragraphs2.2to 2.4

Automatic sprinkler systems equivdent to those specified in paragraphs 2.2 to 24 shdl be
approved by the Administration based on the guidelines developed by the Organization.* *

* Refer to the Alternative arrangements for halon fire-extinguishing systems in machinery spaces and
pump-rooms (MSC/Circ.668) and the Revised test method for equivalent water-based fire-extinguishing
systems for machinery spaces of category A and cargo pump -rooms (MSC/Circ.728).

** Refer to the Revised Guidelines for approval of sprinkler systems equivalent to that referred to in SOLAS
regulation 11-2/12 as adopted by the Organization by resolution A.800(19).
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2.2 Sourcesof 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
dam and detection sysem. Where the sources of power for the pump are eectrica, these shall
be a main generator and an emergency source of power. One supply for the pump shdl be taken
from the man switchboard, and one from the emergency switchboard by separate feeders
reserved soldy for that purpose. The feeders shdl be so arranged as to avoid gdleys, machinery
gpaces and other enclosed spaces of high fire risk except in s0 far as it is necessary to reach the
appropriate switchboards, and shal be run to an automatic changeover switch Stuated near the
sprinkler pump.  This switch shdl permit the supply of power from the main switchboard so long
as a supply is avalable therefrom, and be so designed that upon failure of that supply it will
automdticaly change over to the supply from the emergency switchboard. The switches on the
main switchboard and the emergency switchboard shdl be clearly labeled and normaly kept
closed. No other switch shall be permitted in the feeders concerned. One of the sources of power
supply for the darm and detection system shdl be an emergency source.  Where one of the
sources of power for the pump is an interna combugtion engine it shdl, in addition to complying
with the provisons of paragraph 2.4.3, be so dtuated that a fire in any protected space will not
affect thear supply to the machinery.

2.2.2 Cargoships

There shal not be less than two sources of power supply for the sea water pump and automatic
dam and detection sysem. If the pump is dectricdly driven it shal be connected to the main
source of eectrica power, which shdl be capable of being supplied by a least two generators.

The feeders shdl be so arranged as to avoid gdleys, machinery spaces and other enclosed spaces
of high fire risk except in s0 far as it is necessary to reach the appropriate switchboards. One of
the sources of power supply for the darm and detection system shal be an emergency source.
Where one of the sources of power for the pump is an internd combustion engine it shdl, in
addition to complying with the provisons of paragraph 24.3, be o Stuated that a fire in any
protected space will not affect the air supply to the machinery.

2.3  Component requirements
231 Sprinklers

2.3.1.1 The gprinklers shdl be resstant to corroson by marine amosphere.  In accommodation
and sarvice spaces the sprinklers shal 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 shal be provided for dl types and ratings ingtaled on
the ship asfollows.

Tota number of heads Required number of spares
<300 6
300 to 1000 12

>1000 24



Page 16

The number of spare sprinkler heads of any type need not exceed the tota number of heads
ingtdled of that type.

2.3.2 Pressuretanks

2.3.2.1 A pressure tank having a volume equa to a least twice that of the charge of water
gpecified in this paragrgph shdl be provided. The tank shdl contain a standing charge of fresh
water, equivdent to the amount of water which would be discharged in one minute by the pump
referred to in paragreph 2332, and the arangements shdl provide for mantaning an ar
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 sysem. Suitable means of replenishing the air under pressure and of replenishing te fresh
water charge in the tank shdl be provided. A glass gauge shdl be provided to indicate the
correct level of the water in the tank.

2.3.2.2 Means shdl be provided to prevent the passage of seawater into the tank.
2.3.3 Sprinkler pumps

2.3.3.1 An independent power pump shdl be provided soldy for the purpose of continuing
automdticdly the discharge of water from the sprinklers.  The pump shdl 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 shdl be cgpable of mantaining the necessary pressure
a the levd of the highest sprinkler to ensure a continuous output of water sufficient for the
smultaneous coverage of a minimum aea of 280 nt a the application rate specified in
paragraph 25.23. The hydraulic capability of the sysem shal be confirmed by the review of
hydraulic cdculations, followed by a test of the sysdem, if deemed necessary by the
Adminidration.

2.3.3.3 The pump shdl have fitted on the ddivery sSde a tes valve with a short open-ended
discharge pipe. The effective area through the vave and pipe shdl be adequate to permit the
rdlease of the required pump output while mantaining the pressure in the sysem specified in
paragraph2.3.2.1.

2.4  Ingallation requirements
24.1 General

Any pats of the sysem which may be subjected to freezing temperatures in service shdl be
suitably protected against freezing.

2.4.2 Piping arrangements
2.4.2.1 Sprinklers shdl be grouped into separate sections, each of which shdl contain not more

than 200 sorinklers. In passenger ships any section of sprinklers shall not serve more than two
decks and shdl not be dtuated in more than one man vetica zone.  However, the
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Adminigtration may permit such a section of sprinklers to serve more than two decks or be
dgtuated in more than one man verticd zone, if it is satidied that the protection of the ship
againg fire will not thereby be reduced.

2.4.2.2 Each section of sprinklers shal be capable of being isolated by one stop vave only. The
gsop vave in each section shal be readily accessble in a location outsde of the associated
section or in cabinets within darway eclosures. The vave's location shdl be cealy and
permanently indicated. Means shdl be provided to prevent the operation of the stop vaves by
any unauthorized person.

2423 A tet vave dhdl be provided for teding the automatic alarm for each section of
sorinklers by a discharge of water equivaent to the operation of one sprinkler. The test vave for
each section shall be Situated near the stop valve for that section.

2.4.24 The sprinkler sysem shdl have a connection from the ship's fire main by way of a
lockable screw-down non-return vave a the connection which will prevent a backflow from the
sprinkler system to the fire main.

2.4.2.5 A gauge indicaing the pressure in the sysem shdl be provided a each section stop vave
and at a centrd gation.

2.4.2.6 The s inlet to the pump shal wherever possble be in the space containing the pump
and shdl be 0 arranged that when the ship is afloat it will not be necessary to shut off the supply
of seawater to the pump for any purpose other than the inspection or repair of the pump.

2.4.3 Location of systems

The gprinkler pump and tank shdl be dtuated in a podtion reasonably remote from any
machinery space of category A and shdl not be Stuated in any space required to be protected by
the sprinkler system.

25  System control requirements
2.5.1 Ready availability

2.5.1.1 Any required automatic sprinkler, fire detection and fire darm system shdl be cgpable of
immediate operation a dl times and no action by the crew shdl be necessry to st it in
operation.

2.5.1.2 The automatic sprinkler system shal be kept charged a the necessary pressure and shal
have provison for acontinuous supply of water as required in this chapter.

2.5.2 Alarm and indication

2.5.2.1 Each section of surinklers shdl indude means for giving a visud and audible darm
sgnd automatically at one or more indicating units whenever any sprinkler comes into operation.

Such darm sysems shdl be such as to indicate if any fault occurs in the sysem. Such units shdl
indicate in which section served by the system a fire has occurred and shall be centralised on the
navigating bridge or in the continuoudy manned centra control sation and, in addition, visble
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and audible dams from the unit shal dso be placed in a podtion other than on the
aforementioned spaces to ensure that the indication of fireisimmediately received by the crew.

2.5.2.2 Switches shdl be provided a& one of the indicaiing podtions refered to in
paragraph 2.5.2.1 which will enable the darm and the indicators for each section of sorinklers to
be tested.

2.5.2.3 Sprinklers shal be placed in an overhead postion and spaced in a suitable pattern to
maintain an average application rate of not less than 5 1/mf/min over the nomina area covered by
the sprinklers.  However, the Administration may permit the use of sprinklers providing such an
dternative amount of water suitably digtributed as has been shown to the satisfaction of the
Adminigration to be not less effective.

2524 A lig or plan shdl be displayed a each indicating unit showing the spaces covered and
the location of the zone in respect of each section. Suitable ingructions for testing and
maintenance shal be available.

253 Teging

Means shdl 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 detals the specifications for fixed fire detection and fire darm systems as required
by chapter 11-2 of the Convention.

2 Engineering specifications
21  General requirements

211 Any required fixed fire detection and fire dam sysem with maenudly operaed cal
points shall be capable of immediate operation at dl times.

2.1.2 The fixed fire detection and fire dam sysem shal not be used for any other purpose,
except that closing of fire doors and smilar functions may be permitted at the control panel.

213 The sygsem and equipment shdl be suitably desgned to withsand supply voltage
vaiaion and trandents, ambient temperature changes, vibration, humidity, shock, impact and
corrosion normally encountered in ships.

2.1.4 Zoneaddressidentification capability

Fixed fire detection and fire dam sysems with a zone address identification capability shdl be
S0 arranged that:
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A 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;

2 dl arangements are made to enable the initid configuration of the sysem to be
restored in the event of failure (e.g. dectricd, eectronic, informatics, etc.);

3 the firg initiated fire darm will not prevent any other detector from initiating
further firedarms, and

4 no loop will pass through a space twice. When this is not practicd (eg. for large
public spaces), the part of the loop which by necessty passes through the space
for a second time shdl be inddled a the maximum possble disance from the
other parts of the loop.

2.2 Sourcesof power supply

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

2.3  Component requirements
2.3.1 Detectors

2.3.1.1 Detectors shdl 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 conddered by the Adminigration provided that they are no less sendtive than such
detectors. Flame detectors shal only be used in addition to smoke or heat detectors.

2.3.1.2 Smoke detectors required in dl darways, corridors and escape routes within
accommodation spaces shdl 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 ingdled in other spaces shdl operate within sengtivity limits to the satisfaction of
the Administration having regard to the avoidance of detector insengtivity or oversengtivity.

2.3.1.3 Heat detectors shal 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 shal operate within
temperature limits to the satidfaction of the Administration having regard to the avoidance of
detector insengtivity or oversengtivity.

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

2.3.1.5 All detectors shdl be of a type such that they can be tested for correct operation and
restored to norma survelllance without the renewa of any component.
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24  Ingallation requirements

24.1 Sections
2.4.1.1 Detectors and manualy operated call points shdl be grouped into sections.

24.1.2 A section of fire detectors which covers a control dation, a service space or an
accommodation space shdl not include a machinery space of category A. For fixed fire detection
and fire dam sysems with remotey and individualy identifidble fire detectors, a loop covering
sections of fire detectors in accommodation, service spaces and control gation shdl not include
sections of fire detectors in machinery spaces of category A.

2.4.1.3 Where the fixed fire detection and fire darm system does not include means of remotely
identifying each detector individudly, no section covering more than one deck within
accommodation spaces, service spaces and control stations shal normaly be permitted except a
section which covers an enclosed dairway. In order to avoid dday in identifying the source of
fire, the number of enclosed spaces included in each section shdl be limited as determined by the
Adminigration. In no case shadl more than 50 enclosed spaces be permitted in any section. If the
system is fitted with remotely and individudly identifiable fire detectors, the sections may cover
severa decks and serve any number of enclosed spaces.

2.4.1.4 In passenger ships, if there is no fixed fire detection and fire darm system cgpable of
remotdy and individudly identifying each detector, a section of detectors shdl not serve spaces
on both sdes of the ship nor on more than one deck and neither shdl it be Stuated 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
gpaces on different decks (e.g. fan rooms, galeys, 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 individualy identifidble fire detectors, a section may serve spaces on both sdes
of the ship and on severa decks but shal not be Stuated in more than one main vertica zore.

2.4.2 Podtioning of detectors

24.2.1 Detectors shdl be located for optimum peformance. Podgtions near beams and
ventilation ducts or other positions where patterns of air flow could adversdy affect performance
and postions where impact or physca damage is likdy shdl be avoided. Detectors which are
located on the overhead shdl be a minimum digance of 0.5 m away from bulkheads, except in
corridors, lockers and stairways.

2.4.2.2 The maximum spacing of detectors shdl 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
Hest 37 nt 9m 45m

Smoke 74 n? 11m 55m
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The Adminigration may require or permit different spacing to that specified in the above table if
based upon test data which demongtrate the characteristics of the detectors.

2.4.3 Arrangement of eectric wiring

2.4.3.1 Electricd wiring which forms pat of the system shdl be so arranged as to avoid galeys,
meachinery spaces of category A, and other enclosed spaces of high fire risk except where it is
necessary to provide for fire detection or fire darm in such spaces or to connect to the

appropriate power supply.

2.4.3.2 A loop of fire detection systems with a zone address identification cagpability shal not be
damaged at more than one point by afire.

25  System control requirements
2.5.1 Visual and audiblefire signals*

2.5.1.1 The activation of any detector or manualy operated cal point shdl initiste a visud and
audible fire sgnd a the control pand and indicaing units. If the sgnds have not received
dtention within 2 min an audible dam shdl be automaticdly sounded throughout the crew
accommodation and service spaces, control stations and machinery spaces of category A. This
adarm sounder system need not be an integra part of the detection system.

2.5.1.2 The control pand shdl be located on the navigating bridge or in the continuoudy
manned central control station.

2.5.1.3 Indicding units shdl, as a minimum, denote the section in which a detector has been
activated or manudly operated cal point has been operated. At least one unit shal be so located
that it is easlly accessble to responsble members of the crew a dl times. One indicating unit
ghdl be located on the navigating bridge if the control pand is located in the man fire control
dtation.

2.5.1.4 Clear informatiion shdl be displayed on or adjacent to each indicating unit about the
gpaces covered and the location of the sections.

2.5.1.5 Power supplies and dectric circuits necessary for the operation of the system shdl be
monitored for loss of power or fault conditions as agppropriate. Occurrence of a fault condition
dhdl initiste a visud and audible fault sgnd a the control pand which shdl be diginct from a
firesgnd.

252 Testing

Suitable ingtructions and component spares for testing and maintenance shal be provided.

* Refer to the Code on Alarms and Indicators as adopted by the Organization by resolution A.830(19).

AMSC\73\21a2.D0OC
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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
21  General requirements

2.1.1 Wherever in the text of this chapter the word "sysem” gppears, it shdl mean "sample
extraction smoke detection system”.

2.1.2 Any required sysem gshdl be cgpable of continuous operation a al times except that
systems operating on a sequentia scanning principle may be accepted, provided that the interva
between scanning the same postion twice gives an overdl response time to the satisfaction of the
Adminigration.

2.1.3 The sysem shdl be designed, congructed and ingdled so as to prevent the leskage of
any toxic or flammable substances or fire-extinguishing media into any accommodation and
service space, control station or machinery space.

214 The sysem and equipment shdl be suitably desgned to withsand supply voltage
vaiaions and trandents, ambient temperature changes, vibration, humidity, shock, impact and
corroson normaly encountered in ships and to avoid the posshbility of ignition of a flanmable
gasar mixture.

2.1.5 The sysem shdl be of a type that can be tested for correct operation and restored to
norma survelllance without the renewa of any component.

2.1.6 An dternaive power supply for the dectricad equipment used in the operation of the
system shdll be provided.

2.2  Component requirements

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

2.2.2 Duplicate sample extraction fans shdl be provided. The fans shdl be of sufficient
capacity to operate under norma ventilation conditions in the protected area and shdl give an
overdl response time to the satisfaction of the Adminigtration.

2.2.3 The control pand shdl permit observation of smoke in the individud sampling pipe.
2.2.4 Means shdl be provided to monitor the arflow through the sampling pipes so desgned as

to ensure that as far as practicable equa quantities are extracted from each interconnected
accumulator.

AMSC\73\21a2.D0OC
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2.2.5 Sampling pipes shdl be a minimum of 12 mm interna diameter except when used in
conjunction with fixed gas fire-extinguishing sysems when the minimum sze of pipe shdl be
aufficient to permit the fire-extinguishing gas to be discharged within the appropriete time.

2.2.6 Sampling pipes shdl be provided with an arangement for periodicaly puging with
compressed air.

2.3  Ingallation requirements
2.3.1 Smokeaccumulators

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

2.3.1.2 Smoke accumulators shall be located for optimum performance and shal be spaced so
that no pat of the overheed deck area is more than 12 m measured horizontaly from an
accumulator.  Where sysems ae used in gpaces which may be mechanicdly ventilated, the
podtion of the smoke accumulators shal be conddered having regard to the effects of
ventilation.

2.3.1.3 Smoke accumulators shal be postioned where impact or physica damage is unlikely to
occur.

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

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

2.3.2 Sampling pipes

2.3.2.1 The sampling pipe arrangements shal be such that the location d the fire can be readily
identified.

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

24  System control requirements
2.4.1 Visual and audiblefiresignals

2.4.1.1 The control pand shall be located on the navigating bridge or in the continuoudy
manned centra control station.

2.4.1.2 Clear information shdl be displayed on or adjacent to the control pane designating the
Spaces covered.
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MSC 73/21/Add.2
ANNEX 6

Page 24

2.4.1.3 The detection of smoke or other products of combudion shdl initiste a visud and
audible dgnad a the control pand and the navigating bridge or continuoudy manned centrd
control gtation.

2.4.1.4 Power supplies necessary for the operation of the system shal be monitored for loss of
power. Any loss of power shdl initiate a visud and audible sgna at the control pand and the
navigating bridge which shdl be digtinct from asignd indicating smoke detection.

24.2 Tesging

Suitable ingructions and component spares shdl be provided for the testing and maintenance of
the system.

CHAPTER 11- LOW-LOCATION LIGHTING SYSTEMS
1 Application

This chapter detalls the gpecifications for low-location lighting sysems as required by
chapter 11-2 of the Convention.

2 Engineering specifications
21  General requirements
Any required low-location lighting systlems shdl be gpproved by the Adminigration based on the
guidelines developed by the Organization,* or to an international standard acceptable to the
Organization.**

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. Seeregulation 11-2/10.2.2.3.1.1 of the Convention for requirements for such ships.
2 Engineering specifications
21  Genera

The emergency fire pump shadl be of afixed independently driven power-operated pump.

* Refer to the Guidelines for the evaluation, testing and application of low-location lighting on passenger
ships as adopted by the Organization by resolution A.752(18).

** Refer to the Recommendations by the International Organization for Standardization, in particular,
publication SO 15370:2001 on Low-l ocation lighting on passenger ships.
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2.2  Component requirements
2.2.1 Emergency fire pumps
2.2.1.1 Capacity of the pump

The capacity of the pump shdl not be less than 40% of the totd 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
follow:

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

2 for cargo ships less than 2,000 gross tonnage 15 mt/h.

2.2.1.2 Pressureat hydrants

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

2.2.1.3 Suction heads

The tota suction head and the net pogtive suction head of the pump shdl be determined
having due regard to the requirements of the Convention and this chapter on the pump capacity
and on the hydrant pressure under dl conditions of lig, trim, roll and pitch likdy to be
encountered in service. The bdlast condition of a ship on entering or leaving a dry dock need not
be considered a service condition.

2.2.2 Diesd enginesand fuel tank
2.2.2.1 Starting of diesel engine

Any diesdl driven power source for the pump shall be capable of being readily started in its cold
condition down to the temperature of GC by hand (manud) cranking. If this is impracticable, or
if lower temperature are likely to be encountered, consideration is to be given to the provison
and maintenance of heating arrangement, acceptable to the Adminidtration so that ready darting
will be assured. If hand (manud) darting is impracticable, the Administration may permit other
means of darting. These means shdl be such as to enable the diesd driven power source to be
darted at least Sx times within aperiod of 30 min and at least twice within the first 10 min.

2.2.2.2 Fud tank capacity
Any savice fud tank shdl contain sufficient fued to enable the pump to run on full load for &

least three hours and sufficient reserves of fud shdl be avalable outsde the machinery space of
category A to enable the pump to be run on full load for an additiona 15 h.

AMSC\73\21a2.D0OC



MSC 73/21/Add.2
ANNEX 6

Page 26

CHAPTER 13- ARRANGEMENT OF MEANS OF ESCAPE
1 Application

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

21  Width of sairways
2.1.1 Bascrequirementsfor stairway width

Sarways shdl not be less than 900 mm in clear width. The minimum clear width of Starways
shdl be increased by 10 mm for every one person provided for in excess of 90 persons. The tota
number of persons to be evacuated by such stairways shal 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
darways shdl 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

21.2.1.1 This cdculaion method determines the minimum garway width a each deck levd,
taking into account the consecutive stairways leading into the stairway under consideretion.

2.1.21.2 It is the intention that the caculation method shal consder evacuation from enclosed
gpoaces within eech main verticd zone individudly and take into account al of the persons usng
the stairway enclosures in each zone, even if they enter that stairway from another vertica zone.

21213 For eech man veticd zone the caculation shdl be completed for the night time
(casel) and day time (case 2) and the largest dimension from ether case used for determining
the stairway width for each deck under consideration.

2.1.2.1.4 The cdculation of stairway widths shal 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 gpace shdl be defined by dther of the following two vaues
the number of seats or smilar arrangements, or the number obtained by assigning 2 nf of gross
deck surface areato each person.

2.1.2.2 Calculation method for minimum value
2.1.2.2.1 Basic formulae
In conddering the design of sairway widths for each individud case which dlow for the timey

flow of persons evacuating to the muster dations from adjacent decks above and below, the
following calculation methods shall be used (see figures 1 and 2):

AMSC\73\21a2.D0OC
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when joining two decks: W=(N1+N2) 10mm;
when joining three decks: W=(N1+N2+0.5N3) 10mm;
when joining four decks: W=(N1+N2+0.5N3+0.25N4) 10mm;

when joining five decks or more decks, the width of the stairways shdl 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 cdculated vadue of W may be reduced where available landing area S is provided in
sarways at the deck level defined by subtracting P from Z, such that:

P =S3.0 persongn? ; and Pmax = 0.25Z
where:

Z = thetota number of persons expected to be evacuated on the deck being
considered,

P = thenumber of persons taking temporary refuge on the sairway landing,
which may be subtracted from Z to amaximum vaue of P =0.25Z
(to be rounded down to the nearest whole numbe) ;

S = thesurfacearea(n?) of the landing, minus the surface area necessary
for the opening of doors and minus the surface area necessary
for accessng the flow on gtairs (see figure 1);

N = thetotal number of persons expected to use the stairway from
each consecutive deck under consideration; N1 isfor the deck with
the largest number of persons using that stairway; N2 is taken for
the deck with the next highest number of personsdirectly entering
the stairway flow such that, when szing the stairway width as each
deck level, N1 > N2 > N3 > N4 (seefigure 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
LANDING CALCULATION FOR‘ STAIRWAY WIDTH REDUCTION
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FIGIAE 2
MINIHUM STAIRWAY WIDTH (W} CALCULATION EX&MPLE
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Z (pers) = number of persons expected to evacuate through the Stairway
N (pers) = number of persons directly entering the stairway flow from a given deck
W(rrm) = (Nl + Ny + 0.5x N3 +0.25 X N4) X 10 = cdculated width of starway
D (mm) = width of exit doors
N1>N>>N3>N4 where;
N1 (pers) = the deck with the largest number of persons N entering directly the
stairway
N2 (pers) = the deck with the next largest number of persons N entering directly the
Stairway, etc.

Note 1: The doorsto the assembly station should have aggregate width of 10,255 mm.
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2.1.2.2.2 Digribution of persons

2.1.2.22.1 The dimenson of the means of escgpe shdl be cadculated on the bass of the totd
number of persons expected to escape by the stairway and through doorways, corridors and
landings (see figure 3). Cdculations shal 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
shdl not be less than the largest dimension determined for each case:

Casel: Passengers in cabins with maximum berthing cgpacity fully occupied; members
of the crew in cabins occupied to 2/3 of maximum berthing capecity; and
service gpaces occupied by 1/3 of the crew.

Case2: 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 capeacity; service
spaces occupied by 1/3 of the crew; and crew accommodation occupied by 1/3
of the crew.
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2.1.2.2.2.2 The maximum number of persons contained in a vertica zone, including persons
entering dairways from another main verticad zone, shall not be assumed to be higher than the
maximum number of persons authorized to be carried on board for the caculation of Sarway
width only.

2.1.3 Prohibition of decreasein width in the direction to the assembly station*

The dairway shdl not decrease in width in the direction of evacudion to the assembly dation,
except in the case of severd assembly Sations in one main vertical zone the sarway width shdl
not decrease in the direction of the evacuation to the most distant assembly station.

2.2  Detailsof stairways
2.2.1 Handralils

Sarways shdl be fitted with handralls on each dde. The maximum dear width between
handrails shal be 1,800 mm.

2.2.2 Alignment of sairways
All stairways sized for more than 90 persons shdl be aigned fore and &ft.
2.2.3 Vertical riseand inclination

Sarways shdl not exceed 35 m in verticad rise without the provison of a landing and shdl not
have an angle of inclination greeter than 45°.

2.24 Landings

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

2.3  Doorwaysand corridors

2.3.1 Doorways and corridors and intermediate landings included in means of escape shal be
szed in the same manner as Sairways.

2.3.2 The aggregate width of dtairway exit doors to the assembly dation shal not be less than
the aggregate width of stairways serving this deck.

2.4 Evacuation routesto the embarkation deck

2.4.1 Assembly station

It shdl be recognized that the evacuation routes to the embarkation deck may include an
assembly dation.  In this case condderation shdl be given to the fire-protection requirements and
gzing of corridors and doors from the dairway enclosure to the assembly dation and from the

* Refer to the Indication of the “assembly stations” in passenger ships (MSC/Circ.777).
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asembly dation to the embarkation deck, noting that evacuation of persons from assembly
gtations to embarkation positions will be carried out in small control groups.

2.4.2 Routesfrom the assembly station to the survival craft embarkation position
Where the passengers and crew are hed at an assembly gation which is not at the surviva craft
embarkation pogtion, the dimenson of darway width and doors from the assembly dation to
this pogtion shdl not 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 gpaces under normd conditions.
25  Meansof escape plans
2.5.1 Means of escape plans shdl be provided indicating the following:

A the number of the crew and passengersin dl normaly occupied spaces,

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

3 assembly gations and surviva craft embarkation postions,
4 primary and secondary means of escape; and
5 width of stairways, doors, corridors and landing areas.

252 Means of escape plans shdl be accompanied by detailed cdculation for determining the
width of escape stairways, doors, corridors and landing aress.

3 Cargo ships

Stairways and corridors used as means of escgpe shal be not less than 700 mm in dear width and
shal have a handrail on one sde. Stairways and corridors with a clear width of 1,800 mm and
over shal have handrails on both sdes. “Clear width” is congdered the distance between the
handrail and the bulkhead on the other sde or between the handrails  The angle of inclingtion of
gsairways should be, in generd, 45°, but not greater than 50° and in machinery spaces and small
spaces not more than 60°. Doorways which give access to a stairway shdl be of the same sze as
the stairway.

CHAPTER 14 - FIXED DECK FOAM SYSTEMS
1 Application

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

2.1.1 The arangements for providing foam shal be capable of ddivering foam to the entire
cargo tanks deck areaas well asinto any cargo tank the deck of which has been ruptured.

2.1.2 Thedeck foam system shdl be capable of smple and rapid operation.

2.1.3 Operation of a deck foan sysem a its required output shal permit the smultaneous use
of the minimum required number of jets of weter a the required pressure from the fire main.

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

A 0.6 I/min per square metre of cargo tanks deck area, where cargo tanks deck area
means the maximum breedth of the ship multiplied by the totd longitudind extent
of the cargo tank spaces,

2 6 I/min per square metre of the horizonta sectiond area of the single tank having
the largest such areg; or

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

2.2.1.2 Sufficient foam concentrate shdl be supplied to ensure a& leet 20 min of foam
generation in tankers fitted with an inert gas inddlaion or 30 min of foam generation in tankers
not fitted with an inert gas inddlaion when usng solution rates stipulated in paragraph 2.2.1, as
gopropriate, whichever is the grestest. The foam expangon rdtio (i.e, the raio of the volume of
foam produced to the volume of the mixture of water and foam-making concentrate supplied)
shal not generdly exceed 12 to 1. Where systems essentidly produce low expanson foam, but
an expangon raio dightly in excess of 12 to 1, the quantity of foam solution available shdl be
cdculated as for 12 tol expanson ratio sysems* When medium expanson ratio foant**
(between 50 to 1 and 150 to 1 expangion ratio) is employed, the gpplication rate of the foam and
the capacity of amonitor ingdlation shdl be to the stisfaction of the Administration.

* Refer to the Guidelines for the performance and testing criteria, and surveys of low-expansion foam
concentrates for fixed fire-extinguishing systems (M SC/Circ.582 and Corr.1).

** Refer to the Guidelines for the performance and testing criteria, and surveys of medium expansion foam
concentrates for fixed fire-extinguishing systems (MSC/Circ.798).
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2.2.2 Monitorsand foam applicators

2.2.2.1 Foam from the fixed foam sysem shdl 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 shdl be delivered from each monitor. On tankers of less than 4,000 tonnes deadweight
the Adminigration may not require indalation of monitors but only gpplicators. However, in
such a case the capacity of each gpplicator 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 shal be at least 31/min of foam solution per square metre of
deck area protected by that monitor, such area being entirely forward of the monitor. Such
capacity shal be not lessthan 1,250 |/min.

2.2.2.3 The capacity of any agpplicator shdl be not less than 400 |/min and the gpplicator throw
in ill ar conditions shal be not less than 15 m.

2.3  Ingallation requirements
2.3.1 Main control station

The main control dation for the system shdl be suitably located outside the cargo area, adjacent
to the accommodation spaces and readily accessble 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 shdl be such asto comply with paragraph 2.1.1.

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

2.3.2.3 A monitor and hose connection for a foam gpplicator shal be dtuated both port and
sarboard 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 gpplicator shal be
stuated both port and starboard at the front of the poop or accommodation spaces facing the
cargo tanks deck.

2.3.3 Applicators

2331  The number of foam gpplicators provided shal be not less than four. The number and
digpostion of foam main outlets shal be such that foam from at leest two applicators can be
directed on to any part of the cargo tanks deck area.

2332 Applicaors shdl be provided to ensure flexibility of action during fire-fighting
operations and to cover areas screened from the monitors.

2.3.4 |solation valves

Vaves shdl be provided in the foam main, and in the fire main when this is an integrd part of
the deck foam system, immediately forward of any monitor postion to isolate damaged sections
of those mains.
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CHAPTER 15- INERT GASSYSTEMS
1 Application

This chapter detals the specifications for inert gas systems as required by chapter 11-2 of the
Convention.

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

2.1.2 The inet gas sysem referred to in chapter 11-2 of the Convention shal be designed,
condructed and tested to the satifaction of the Adminigration. It shal be so desgned* and
operated as to render and maintain the atmosphere of the cargo tanks non-flanmeble at dl times,
except when such tanks are required to be gas-free. In the event that the inert gas system is
unable to meet the operationa requirement set out above and it has been assessed that it is
impracticable to effect a repar, then cargo discharge, debdlasting and necessary tank cleaning
ghdl only be resumed when the "emergency conditions’ specified in the Guiddines on inet ges
systems are complied with.**

2.1.3 Required functions
The system shdl be capable of:

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

2 maintaining the amosphere in any pat of any cargo tank with an oxygen content
not exceeding 8% by volume and a a posgtive pressure a dl times in port and a
sea except when it is necessary for such atank to be gas-free;

3 eiminating the need for ar to enter a tank during norma operations except when
it is necessary for such atank to be gas-freg; and

4 purgng empty cargo tanks of a hydrocarbon gas, so that subsequent gas-fresing
operations will a no time create a flammable amosphere within the tank.

* Refer to the Revised standards for the design, testing and locating of devices to prevent the passage of
flame into cargo tanks in tankers (MSC/Circ.677) and the Revised factors to be taking into consideration
when designing cargo tank venting and gas-freeing arrangements (M SC/Circ.450/Rev.1).

** Refer to the Clarification of inert gas system requirements under the Convention (M SC/Circ.485) and to the
Revised guidelines for inert gas systems (M SC/Circ.353), as amended by M SC/Circ.387.
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2.2  Component requirements
2.2.1 Supply of inert gas

2.2.1.1 The inet gas supply may be treated flue gas from man or auxiliay boilers.  The
Adminigration may accept systems using flue gases from one or more separate gas generaors or
other sources or any combination thereof, provided that an equivdent sandard of safety is
achieved. Such systems shall, as far as practicable, comply with the requirements of this chapter.
Sysems using stored carbon dioxide shal not be permitted unless the Adminidration is satisfied
that the risk of ignition from generation of static ectricity by the system itsdf is minimized.

2.2.1.2 The sysem shdl be cgpable of delivering inert gas to the cargo tanks a a rate of at
least 125% of the maximum rate of discharge capacity of the ship expressed as avolume.

2.2.1.3 The sysem shdl be capable of deivering inert gas with an oxygen content of not more
than 5 % by volume in the inert gas supply main to the cargo tanks a any required rate of flow.

2.2.1.4 Two fud oil pumps shdl be fitted to the inert gas generator. The Adminidtratiion may
permit only one fuel oil pump on condition that sufficient spares for the fud oil pump and its
prime mover are carried on board to enable any falure of the fud 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 shdl 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 arangements shdl be such that an adequate supply of water will dways be
available without interfering with any essentia services on the ship. Provison shdl dso be made
for an dternative supply of cooling water.

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

2.2.2.3 The scrubber shdl be located aft of al 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 shal be fitted and be capable of deivering to the cargo tanks a
least the volume of gas required by paragraphs 2.2.1.2 and 221.3. For sysems with gas
generators the Adminigration may permit only one blower if that sysem 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 falure of the blower and its prime mover to be rectified by the ship's crew.

2.2.3.2 The inet gas sysdem shdl be s0 designed that the maximum pressure which it can exert
on any cago tank will not exceed the test pressure of any cargo tank. Suitable shutoff
arangements shal be provided on the suction and discharge connections of each blower.
Arrangements shal be provided to endble the functioning of the inert gas plant to be dabilized
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before commencing cargo discharge. If the blowers are to be used for gas-freeing, their ar inlets
shdl be provided with blanking arrangements.

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

224 Water seals

2.24.1 The water sed referred to in paragraph 2.3.1.4.1 shal be capable of being supplied by
two separate pumps, each of which shdl be capable of mantaning an adequate supply at dl
times

2.2.4.2 The arangement of the sed and its associated fittings shdl be such that it will prevent
backflow of hydrocarbon vapours and will ensure the proper functioning of the sed under
operating conditions.

2.2.4.3 Provison shdl be made to ensure that the water sed is protected againgt freezing, in
such away thet the integrity of sedl isnot impaired by overheating.

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

2.24.5 The deck water sed and loop arrangements shdl be capable of preventing return of
hydrocarbon vapours at a pressure equal to the test pressure of the cargo tanks.

2246 In respect of paragraph 24.3.1.7, the Adminidration shdl be saisfied as to the
maintenance of an adequate reserve of water a dl times and the integrity of the arrangements to
permit the automatic formation of the water seal when the gas flow ceases. The audible and
visud darm on the low levd of water in the water sed shdl operate when the inert gas is not
being supplied.

2.3  Ingallation requirements

2.3.1 Safety measuresin the system

2.3.1.1 Fluegasisolating valves

Flue gas isolating vaves shdl be fitted in the inert gas supply mains between the boiler uptakes
and the flue gas scrubber. These vaves shdl be provided with indicators to show whether they
are open or shut, and precautions shal be taken to maintain them gas-tight and keep the seetings
clear of soot. Arrangements shal 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 Specid condderation shal be given to the design and location of scrubber and blowers
with relevant piping and fittings in order to prevent flue gas leskages into enclosed spaces.
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2.3.1.22 To pemit ssfe mantenance, an additiond water sead or other effective means of
preventing flue gas leskage shdl be fitted between the flue gas isolaing valves and scrubber or
incorporated in the gas entry to the scrubber.

2.3.1.3 Gasregulation valves

2.3.1.3.1 A gas regulaing vave shdl be fitted in the inert gas supply main.  This vave shdl be
automaticaly controlled to close as required in paragraphs 2.3.1.5. It shdl aso be capable of
automaticaly regulating the flow of inet gas to the cargo tanks unless means are provided to
automeatically 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 shdl be located at the forward bulkhead of
the forward most gas-safe space* through which the inert gas supply main passes,

2.3.1.4 Non-return devices of flue gas

2.3.1.4.1 At least two non-return devices, one of which shal be a water sedl, sl be fitted in the
inert gas supply main, in order to prevent the return of hydrocarbon vepour to the machinery
Space uptakes or to any gas-safe spaces under dl norma conditions of trim, list and motion of the
ship. They shdl be located between the atomatic vave 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 sndl be located in the cargo area on
deck.

2.3.1.4.3 The second device shdl be a non-return vave or equivdent capable of preventing the
return of vapours or liquids and fitted forward of the deck water sed required in paragraph
23141 1t shal be provided with postive means of closure. As an dternative to pogtive
means of closure, an additiond vave having such means of closure may be provided forward of
the non-return valve to isolate the deck water sedl from the inert gas main to the cargo tanks.

2.3.1.4.4 As an additiond safeguard againgt the possble leskage of hydrocarbon liquids or
vgpours back from the deck man, means shdl be provided to permit this section of the line
between the valve having postive 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 verted in a safe manner when the firgt of these vaves
isclosed.

2.3.1.5 Automatic shutdown

2.3.1.5.1 Automdic shutdown of the inert gas blowers and gas regulating vave shdl 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 Automdic shutdown of the gas regulating vave shdl be aranged in respect of
paragraph 2.4.3.1.4.

* A gas-safe space is a space in which the entry of hydrocarbon gases would produce hazards with regard to
flammability or toxicity.
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2.3.1.6 Oxygenrich gas

In respect of paragraph 2.4.3.1.5, when the oxygen content of the inert gas exceeds 8% by
volume, immediate action shdl be taken to improve the gas qudity. Unless the qudity of the gas
improves, al cargo tank operations shal be suspended so as to avoid ar being drawn into the
tanks and the isolation vave referred to in paragraph 2.3.1.4.3 shal be closed.

2.3.2 Inertgaslines

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

2.3.2.2 The inet gas supply main shdl be fitted with branch piping leading to each cargo tank.
Branch piping for inert gas shdl be fitted with ather sop valves or equivdent means of control
for isolating each tank. Where dop vaves ae fitted, they shdl be provided with locking
arangements, which shdl be under the control of a responsble ship's officer. The control
system operated shdl provide unambiguous information of the operationd status of such vaves.

2.3.2.3 In combination cariers, the arangement to isolate the dop tanks containing ol or ail
resdues from other tanks shdl condst of blank flanges which will reman in pogtion a dl times
when cargoes other than oil are being carried except as provided for in the relevant section of the
Guidelines on inert gas systems.*

2.3.24 Means shdl be provided to protect cargo tanks againgt the effect of overpressure or
vacuum caused by thermd variations when the cargo tanks are isolated from the inert gas mains.

2.3.2.5 Piping sysems shal be s0 designed as to prevent the accumulation of cargo or water in
the pipelines under al norma conditions.

2.3.2.6 Arrangements shdl be provided to enable the inert gas main to be connected to an
extend supply of inet gas The arangements shdl condst of a 250 mm nomind pipe Sze
bolted flange, isolated from the inert gas main by a vave and located forward of the non-return
vave referred to in paragraph 23.14.3. The desgn of the flange should conform to the
appropriate class in the standards adopted for the desgn 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,
arangements shal be made to ensure an effective isolation having regard to the large pressure
difference which may exis between the sysems. This shdl condst of two shutoff vaves with an
arangement to vent the space between the vaves in a safe manner or an arrangement condsting
of a spool-piece with associated blanks.

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

* Refer to the Revised guidelines for inert-gas systems (M SC/Circ.353), as amended by MSC/Circ.387.
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2.4  Operation and control requirements
2.4.1 Indication devices

Means shdl be provided for continuoudy 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 Indrumentation shdl be fitted for continuoudy indicating and permanently recording,
when inert gasis being supplied:

A the pressure of the inet 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
sde of the gas blowers.

2.4.2.2 The devices referred to in paragraph 2.4.2.1 shdl be placed in the cargo control room
where provided. But where no cargo control room is provided, they shdl be placed in a postion
eadly accessible to the officer in charge of cargo operations.
2.4.2.3 Inaddition, meters shdl be fitted:
A in the navigating bridge to indicate a dl times the pressure referred to in
paragraph 2.4.2.1.1 and the pressure in the dop tanks of combination carriers,
whenever those tanks are isolated from the inert gas supply main; and

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 ingruments for measuring oxygen and flammable vapour concentration shdl be
provided. In addition, suiteble arrangement shal 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 Suiteble means shdl be provided for the zero and span cdibration of both fixed and
portable gas concentration measurement instruments, referred to in paragraphs 2.4.2.

2.4.3 Audibleand visual alarms

2.4.3.1 For inet gas systems of both the flue, gas type and the inert gas generator type, audible
and visud darms shdl 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 leved in the flue gas scrubber asreferred to in paragraph 2.2.2.1;

3 high gas temperature as referred to in paragraph 2.4.1;
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4 falure of theinert gas blowers referred to in paragraph 2.2.3;
5 oxygen content in excess of 8% by volume asreferred to in paragraph 2.4.2.1.2;

.6 falure of the power supply to the automatic control sysem for the gas regulating
valve and to the indicating devices asreferred to in paragraphs 2.3.1.3 and 2.4.2.1;

T low water level in the water seal asreferred 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 darm arrangement shal be such as to ensure that the pressure in dop tanks in
combination carriers can be monitored at dl 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, additiond audible and visud adarms
shdl be provided to indicate:

1 insufficient fud oil supply;

2 failure of the power supply to the generator; and

3 failure of the power supply to the autometic cortrol system for the generator.
2.4.3.3 The adarms required in paragraphs 2.4.3.1.5, 24.3.1.6 and 2.4.3.1.8 shdl be fitted in the
machinery space and cargo control room, where provided, but in each case in such a postion that

they are immediady received by responsible members of the crew.

2.4.3.4 An audible darm system independent of that required in paragraph 2.4.3.1.8 or automatic
shutdown of cargo pumps shdl be provided to operate on predetermined limits of low pressure in
the inert gas main being reached.

2.4.4 Ingruction manuals
Detailed ingruction manuads shal be provided on board, covering the operations, safety and

maintenance requirements and occupationa hedth hazards relevant to the inet gas sysem and

its gpplication to the cargo tank system.* The manuds shdl include guidance on procedures to
be followed in the event of afault or falure of theinert gas system.

*k*

* Refer to the Revised guidelines for inert gas systems (M SC/Circ.353), as amended by MSC/Circ.387.
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