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CONSTRUCTION - STRUCTURE, SUBDIVISION AND STABILITY, MACHINERY AND ELECTRICAL
INSTALLATIONS according to INTERNATIONAL CONVENTION FOR THE SAFETY LIFE AT SEA,

1974 as amended

Requirements
CHAPTER II-1
CONSTRUCTION - STRUCTURE, SUBDIVISION
AND STABILITY,MACHINERY AND ELECTRICAL
INSTALLATIONS
PART A
GENERAL
Regulation 1
Application*
1.1 Unless expressly provided otherwise,
this chapter shall apply to ships the keels of
which are laid or which are at a similar stage
of construction on or after 1 January 2009.
1.1.1 Unless expressly provided otherwise,
parts B, B-1, B-2 and B-4 of this chapter shall
only apply to ships:
.1 for which the building contract is placed
on or after 1 January 2020; or
.2 in the absence of a building contract, the
keel of which is laid or which are at a similar
stage of construction on or after 1 July

2020; or
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.3 the delivery of which is on or after 1
January 2024.

1.1.2 Unless expressly provided otherwise,
for ships not subject to the provisions of
sub-paragraph 1.1.1 but

constructed on or after 1 January 2009, the
Administration shall:

.1 ensure that the requirements for parts B,
B-1, B-2 and B-4 which are applicable under
chapter II-1 of the International Convention
for the Safety of Life at Sea, 1974, as
amended by resolutions MSC.216(82)
,MSC.269(85) and MSC.325(90) are complied
with; and

.2 ensure that the requirements of
regulations 8-1.3 and 19-1 are complied
with.

1.2 For the purpose of this chapter, the
term a similar stage of construction means
the stage at which:

.1 construction identifiable with a specific
ship begins; and

.2 assembly of that ship has commenced
comprising at least 50 tonnes or one per
cent of the estimated mass of all structural
material, whichever is less.

1.3 For the purpose of this chapter:

.1 the expression ships constructed means
ships the keels of which are laid or which

are at a similar stage of construction;
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.2 the expression all ships means ships
constructed before, on or after 1 January
2009;

.3 a cargo ship, whenever built, which is
converted to a passenger ship shall be
treated as a passenger ship constructed on
the date on which such a conversion
commences with.

2 Unless expressly provided otherwise, for
ships constructed before 1 January 2009,
the Administration shall) :Replaced by
Res.MSC.436)99((

.1 ensure that the requirements which are
applicable under chapter Il 1 of the
International Convention for the Safety of
Life at Sea, 1974, as amended by
resolutions MSC.1)XLV (, MSC.6)48(,
MSC.11)55(, MSC.12)56(,MSC.13)57(,
MSC.19)58(, MSC.26)60(, MSC.27)61(,
Resolution 1 of the 1995 SOLAS Conference,
MSC.47)66(, MSC.57)67(, MSC.65)68(,
MSC.69)69(, MSC.99)73(, MSC.134)76(,
MSC.151)78 (and MSC.170)79 (are complied
with; and

.2 ensure that the requirements of
regulations 8-1.3 and 19-1 are complied
with.

3 AUl ships which undergo repairs,
alterations, modifications and outfitting

related thereto shall continue to comply
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with at least the requirements previously
applicable to these ships .Such ships, if
constructed before the date on which any
relevant amendments enter into force,
shall, as a rule, comply with the
requirements for ships constructed on or
after that date to at least the same extent
as they did before undergoing such repairs,
alterations, modifications or outfitting .
Repairs, alterations and modifications of a
major character and outfitting related
thereto shall meet the requirements for
ships constructed on or after the date on
which any relevant amendments enter into
force, in so far as the Administration deems
reasonable and practicable.

4 The Administration of a State may, if it
considers that the sheltered nature and
conditions of the voyage are such as to
render the application of any specific
requirements of this chapter unreasonable
or unnecessary, exempt from those
requirements individual ships or classes of
ships entitled to fly the flag of that State
which, in the course of their voyage, do not
proceed more than 20 miles from the
nearest land.

5 In the case of passenger ships which are
employed in special trades for the carriage

of large numbers of special trade
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passengers, such as the pilgrim trade, the
Administration of the State whose flag such
ships are entitled to fly, if satisfied that it is
impracticable to enforce compliance with
the requirements of this chapter, may
exempt such ships from those
requirements, provided that they comply
fully with the provisions of:

.1 the rules annexed to the Special Trade
Passenger Ships Agreement, 1971; and

.2 the rules annexed to the Protocol on
Space Requirements for Special Trade
Passenger Ships, 1973.

Regulation 2

For the purpose of this chapter, unless

expressly provided otherwise:

1 Subdivision length )Ls (of the ship is the
greatest projected moulded length of that
part of the ship at or below deck or decks
limiting the vertical extent of flooding with
the ship at the deepest subdivision
draught .

2 Amidships is at the middle of the
length)(L)

3 Aft terminal is the aft limit of the
subdivision length.

4 Forward terminal is the forward limit of

the subdivision length.
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5 Length (L) is the length as defined in the
International Convention on Load Lines in
force.

6 Freeboard deck is the deck as defined in
the International Convention on Load Lines
in force.

7 Forward perpendicular is the forward
perpendicular as defined in the
International Convention on Load Lines in
force.

8 Breadth (B) is the greatest moulded
breadth of the ship at or below the deepest
subdivision draught.

9 Draught (d) is the vertical distance from
the keel line at:

.1 amidships, for ships subject to the
provisions of regulation 1I-1/1.1.1.1; and

.2 the mid-point of the subdivision length
(Ls), for ships not subject to the provisions
of regulation 11-1/1.1.1.1 but constructed on
or after 1 January 2009;

to the waterline in question.

10 Deepest subdivision draught (ds) is the
summer load line draught of the ship

11 Light service draught (dl) is the service
draught corresponding to the lightest
anticipated loading and associated tankage,
including, however, such ballast as may be
necessary for stability and/or immersion.

Passenger ships should include the full

5 A1Ue17 (L) Aernnuenimuiinmualbilueydyan
JenINUsEmMATIMELUINUTIYNDINaTAULY

o

6 aninIvesa AemaiinuAtstu i lueudyan

3

seninUsemadImsLuIUTNNiiNadsAuly

7 WEUAIRINAIUNLN ABLAUAIRINAIUNTNPNUN TN
Lluaydya15eninalssneinfiewuiiIussnig

navaruly

8 Aunine (B) Wumuniaiilufiuinfigavesse

a 0= A e a6 !
3] 38EJzﬂumaﬂ‘I/ILLUQiz’J’NVlaﬂEijJamﬂ’M

al

9 Draft (d) A® S¥8ENIUUIAIRINEUNTEONY

U

1 Aanasadmiuisenegnelavsfuwiatadsdu II-
1/ 1111 uae

2 ANINANYBIAIUL1INUUITEIN (Ls) dmTuisen

Tuegneldvsruwiatatedmu -1 / 1.1.1.1 whifaIu

Y

(%
(%

AILFAIUN 1 UNTIAY A.7.2009;

DIFALAUILUIEANITAUN

1%
a o =2 1

10 s¥ezAuthdnutsssnsiidniian (ds) e svoziu
thanfluutussnogouresde

11 spovAuindnldsuanmun(d) WussezAuinan
THauilaenadestunsussyniiaaliiuniigauas ns
Tdvownarluds srudssuanfionasududmdunis
V3961 uaY / WIoMIiuL BelauansmsTINsIuIL

a A v 2 o &
F’TL!I@EJa’]iLLaSQﬂLia‘V]‘UiTVJﬂiﬂLWNWUULia



complement of passengers and crew on
board.

12 Partial subdivision draught ( dp) is the
lisht service draught plus 60% of the
difference between the light service draught
and the deepest subdivision draught.

13 Trim is the difference between the
draught forward and the draught aft, where
the draughts are measured at the forward
and aft:

.1 perpendiculars respectively, as defined in
the International Convention on Load Lines
in force, for ships subject to the provisions
of regulation 1-1/1.1.1.1; and

.2 terminals respectively, for ships not
subject to the provisions of regulation II-
1/1.1.1.1 but constructed on or after 1
January 2009; disregarding any rake of keel.
14 Permeability (L) of a space is the
proportion of the immersed volume of that
space which can be occupied by water.

15 Machinery spaces are spaces between
the watertight boundaries of a space
containing the main and auxiliary propulsion
machinery, including boilers, generators and
electric motors primarily intended for
propulsion. In the case of unusual
arrangements, the Administration may

define the limits of the machinery spaces.
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16 Weathertight means that in any sea
conditions water will not penetrate into the
ship.

17 Watertight means having scantlings and
arrangements capable of preventing the
passage of water in any direction under the
head of water likely to occur in intact and
damaged conditions. In the damaged
condition, the head of water is to be
considered in the worst situation at
equilibrium, including intermediate stages of
flooding.

18 Design pressure means the hydrostatic
pressure for which each structure or
appliance assumed watertight in

the intact and damage stability calculations
is designed to withstand.

19 Bulkhead deck in a passenger ship
means the uppermost deck :

.1 to which the main bulkheads and the
ship's shell are carried watertight, for ships
subject to the provisions of regulation -
1/1.1.1.1; and

.2 at any point in the subdivision length (Ls)
to which the main bulkheads and the ship's
shell are carried watertight and the
lowermost deck from which passenger and
crew evacuation will not be impeded by
water in any stage of flooding for damage

cases defined in regulation 8 and in part B-2
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of this chapter, for ships not subject to the
provisions of regulation II-1/1.1.1.1 but

constructed on or after 1 January 20009.

The bulkhead deck may be a stepped deck.

In a cargo ship not subject to the provisions
of regulation 1I-1/1.1.1.1 but constructed on
or after 1 January 2009, the freeboard deck
may be taken as the bulkhead deck.

20 Deadweight is the difference in tonnes
between the displacement of a ship in
water of a specific gravity of 1.025 at the
draught corresponding to the assigned
summer freeboard and the lightweight of
the ship.

21 Lightweight is the displacement of a ship
in tonnes without cargo, fuel, lubricating oll,
ballast water, fresh water and feedwater in
tanks, consumable stores, and passengers
and crew and their effects.

22 Oil tanker is the oil tanker defined in
regulation 1 of Annex | of the Protocol of
1978 relating to the International
Convention for the Prevention of Pollution
from Ships, 1973.

23 Ro-ro passenger ship means a passenger
ship with ro-ro spaces or special category
spaces as defined in regulation 1I-2/3.

24 Bulk carrier means a bulk carrier as

defined in regulation XII/1.1.

aafiriueradumaiisieszau TuSeussnaudn
llegnglavaduuvstatadu II-1 / 1.1.1.1 usisieduy
AAIUN 1 4NN A.A.2009 A1RTINEURSAB1AYN

1 duanadleiu

20 Wwtinussyn Ae ANULANA1TtunefuTEnIng

F¥INTUUIVDIID NIAUDIINBNIE 1.025 Aseazny

14 '
o = 4

Wdnfiaennaediu segensruiutiggfouilasunis

AMNUALAZUNLNESBLUN

21 Ynin3aLun Ao 582199U1110 050 lUnUl AU
TaelufFdue Wawmas unsfunasiu Yiviasiu ¥1an

waztrdeuluds Jagladeldnuduildes dlagans

LazaniIalardunITY

1 1
o w A

22 Feoussynurdunsiseussyniiduninualily
YoU9AU 1 19901ANUIN | U9INTa1T A.A. 1978
magasiveydyaseninlseinaiimenislesiu

1AaNYINID A.A.1973

23 158U53NAULAATITLAEAUAIRDLADU NUNEDY
a Aa a v A - a a
130LAYANSNTLUSIUABLADU MIBUSIUUTELANTLAY
anundenuAlutededu 11-2/3

24 \3UINNAUANNNDY NUBHT LTOUTTYNAUAT

wnewundeuiAludatssu Xl / 1.1



25 Keel line is a line parallel to the slope of
the keel passing amidships through:

.1 the top of the keel at centreline or line
of intersection of the inside of shell plating
with the keel if a bar keel extends below
that line, on a ship with a metal shell; or

.2 in wood and composite ships, the
distance is measured from the lower edge
of the keel rabbet. When the form at the
lower part of the midship section is of a
hollow character, or where thick garboards
are fitted, the distance is measured from
the point where the line of the flat of the
bottom continued inward intersects the
centreline amidships.

26 2008 IS Code means the International
Code on Intact Stability, 2008, consisting of
an introduction, part A (the provisions of
which shall be treated as mandatory) and
part B (the provisions of which shall be
treated as recommendatory), as adopted by
resolution MSC.267(85), provided that

.1 amendments to the introduction and part
A of the Code are adopted, brought into
force and take effect in accordance with the
provisions of article VIl of the present
Convention concerning the amendment
procedures applicable to the Annex other

than chapter | thereof; and
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.2 amendments to part B of the Code are
adopted by the Maritime Safety Committee
in accordance with its Rules of Procedure.
27 Goal-based Ship Construction Standards
for Bulk Carriers and QOil Tankers means the
International Goal-Based Ship Construction
Standards for Bulk Carriers and Qil Tankers,
adopted by the Maritime Safety Committee
by resolution MSC.287(87) , as may be
amended by the Organization, provided that
such amendments are adopted, brought
into force and take effect in accordance
with the provisions of article VIII of the
present Convention concerning the
amendment procedures applicable to the
annex other than chapter | thereof.

28 IGF Code means the International Code
of safety for ships using gases or other low-
flashpoint fuels as adopted by the Maritime
Safety Committee of the Organization by
resolution MSC.391(95), as may be amended
by the Organization, provided that such
amendments are adopted, brought into
force and take effect in accordance with the
provisions of article VIII of the present
Convention concerning the amendment
procedures applicable to the annex other

than chapter I.
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29 Low-flashpoint fuel means gaseous or
liquid fuel having a flashpoint lower than
otherwise permitted under regulation II-
2/4.2.1.1.

Regulation 3

Definitions relating to parts C, D and E

For the purpose of parts C, D and E, unless
expressly provided otherwise:

1 Steering gear control system is the
equipment by which orders are transmitted
from the navigating bridge to the steering
gear power units. Steering gear control
systems comprise transmitters, receivers,
hydraulic control pumps and their
associated motors, motor controllers, piping
and cables.

2 Main steering gear is the machinery,
rudder actuators, steering gear, power units,
if any, and ancillary equipment and the
means of applying torque to the rudder
stock (e.g. tiller or quadrant) necessary for
effecting movement of the rudder for the
purpose of steering the ship under normal
service conditions.

3 Steering gear power unit is:

.1 in the case of electric steering gear, an
electric motor and its associated electrical

equipment;
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.2 in the case of electrohydraulic steering
gear, an electric motor and its associated
electrical equipment and connected pump;
or

.3 in the case of other hydraulic steering
gear, a driving engine and connected pump.
4 Auxiliary steering gear is the equipment
other than any part of the main steering
gear necessary to steer the ship in the event
of failure of the main steering gear but not
including the tiller, quadrant or components
serving the same purpose.

5 Normal operational and habitable
condition is a condition under which the
ship as a whole, the machinery, services,
means and aids ensuring propulsion, ability
to steer, safe navigation, fire and flooding
safety, internal and external
communications and signals, means of
escape, and emergency boat winches, as
well as the designed comfortable conditions
of habitability are in working order and
functioning normally.

6 Emergency condition is a condition under
which any services needed for normal
operational and habitable conditions are
not in working order due to failure of the
main source of electrical power

7 Main source of electrical power is a

source intended to supply electrical power
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to the main switchboard for distribution to
all services necessary for maintaining the
ship in normal operational and habitable
conditions.

8 Dead ship condition is the condition under
which the main propulsion plant, boilers
and auxiliaries are not in operation due to
the absence of power.

9 Main generating station is the space in
which the main source of electrical power is
situated.

10 Main switchboard is a switchboard which
is directly supplied by the main source of
electrical power and is intended to
distribute electrical energy to the ship’s
services.

11 Emergency switchboard is a switchboard
which in the event of failure of the main
electrical power supply system is directly
supplied by the emergency source of
electrical power or the transitional source of
emergency power and is intended to
distribute electrical energy to the
emergency services.

12 Emergency source of electrical power is
a source of electrical power, intended to
supply the emergency switchboard in the
event of a failure of the supply from the

main source of electrical power.
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13 Power actuating system is the hydraulic
equipment provided for supplying power to
turn the rudder stock, comprising a steering
gear power unit or units, together with the
associated pipes and fittings, and a rudder
actuator. The power actuating systems may
share common mechanical components (i.e.
tiller, quadrant and rudder stock) or
components serving the same purpose.

14 Maximum ahead service speed is the
greatest speed which the ship is designed to
maintain in service at sea at the deepest
sea-going draught.

15 Maximum astern speed is the speed
which it is estimated the ship can attain at
the designed maximum astern power at the
deepest sea-going draught.

16 Machinery spaces are all machinery
spaces of category A and all other spaces
containing propelling machinery, boilers, oil
fuel units, steam and internal combustion
engines, generators and major electrical
machinery, oil filling stations, refrigerating,
stabilizing, ventilation and air conditioning
machinery, and similar spaces, and trunks to
such spaces.

17 Machinery spaces of category A are those
spaces and trunks to such spaces which

contain:
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.1 internal combustion machinery used for
main propulsion;

.2 internal combustion machinery used for
purposes other than main propulsion where
such machinery has in the aggregate a total
power output of not less than 375 kW, or
.3 any oil-fired boiler or oil fuel unit.

18 Control stations are those spaces in
which the ship's radio or main navigating
equipment or the emergency source of
power is located or where the fire recording
or fire control equipment is centralized.

19 Chemical tanker is a cargo ship
constructed or adapted and used for the
carriage in bulk of any liquid product listed
in either:

.1 chapter 17 of the International Code for
the Construction and Equipment of Ships
Carrying Dangerous Chemicals in Bulk
adopted by the Maritime Safety Committee
by resolution MSC.4(48), hereinafter referred
to as “the International Bulk Chemical
Code”, as may be amended by the
Organization; or

.2 chapter VI of the Code for the
Construction and Equipment of Ships
Carrying Dangerous Chemicals in Bulk
adopted by the Assembly of the
Organization by resolution A.212(VII),

hereinafter referred to as “the Bulk
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Chemical Code”, as has been or may be
amended by the Organization,

whichever is applicable.

20 Gas carrier is a cargo ship constructed or
adapted and used for the carriage in bulk of
any liquefied gas or other products listed in
either:

.1 chapter 19 of the International Code for
the Construction and Equipment of Ships
Carrying Liquefied Gases in Bulk adopted by
the Maritime Safety Committee by
resolution MSC.5(48), hereinafter referred to
as “the International Gas Carrier Code”, as
may be amended by the Organization; or

.2 chapter XIX of the Code for the
Construction and Equipment of Ships
Carrying Liquefied Gases in Bulk adopted by
the Organization by resolution A.328(1X),
hereinafter referred to as “the Gas Carrier
Code”, as has been or may be amended by
the Organization, whichever is applicable.
PART A-1

STRUCTURE OF SHIPS

Regulation 3-1

Structural, mechanical and electrical
requirements for ships

In addition to the requirements contained
elsewhere in the present regulations, ships
shall be designed, constructed and

maintained in compliance with the
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structural, mechanical and electrical
requirements of a classification society
which is recognized by the Administration in
accordance with the provisions of regulation
XI-1/1, or with applicable national standards
of the Administration which provide an
equivalent level of safety.

1 Paragraphs 2 and 4 of this regulation shall
apply to ships of not less than 500 gross
tonnage:

.1 for which the building contract is placed
on or after 1 July 2008; or

.2 in the absence of a building contract, the
keels of which are laid or which are at a
similar stage of construction on or after 1
January 2009; or

.3 the delivery of which is on or after 1 July
2012.*

2 All dedicated seawater ballast tanks
arranged in ships and double-side skin
spaces arranged in bulk carriers of 150 m in
length and upwards shall be coated during
construction in accordance with the
Performance standard for protective
coatings for dedicated seawater ballast
tanks in all types of ships and double-side
skin spaces of bulk carriers, adopted by the
Maritime Safety Committee by resolution
MSC.215(82), as may be amended by the

Organization, provided that such
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amendments are adopted, brought into
force and take effect in accordance with the
provisions of article VIl of the present
Convention concerning the amendment
procedures applicable to the

Annex other than chapter I.

3 All dedicated seawater ballast tanks
arranged in oil tankers and bulk carriers
constructed on or after 1 July 1998, for
which paragraph 2 is not applicable, shall
comply with the requirements of regulation
l-1/3-2 adopted by resolution MSC.47(66).
4 Maintenance of the protective coating
system shall be included in the overall
ship’s maintenance scheme. The
effectiveness of the protective coating
system shall be verified during the life of a
ship by the Administration or an
organization recognized by the
Administration, based on the guidelines
developed by the Organization.*

Regulation 3-3

Safe access to tanker bows

1 For the purpose of this regulation and
regulation 3-4, tankers include oil tankers as
defined in regulation 2, chemical tankers as
defined in regulation VII/8.2 and gas carriers
as defined in regulation VII/11.2.

2 Every tanker shall be provided with the

means to enable the crew to gain safe
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access to the bow even in severe weather
conditions. Such means of access shall be
approved by the Administration based on
the guidelines developed by the
Oreganization.*

Regulation 3-4

Emergency towing arrangements and
procedures

1 Emergency towing arrangements on
tankers

1.1 Emergency towing arrangements shall
be fitted at both ends on board every
tanker of not less than 20,000 tonnes
deadweight.

1.2 For tankers constructed on or after 1
July 2002:

.1 the arrangements shall, at all times, be
capable of rapid deployment in the
absence of main power on the ship to be
towed and easy connection to the towing
ship. At least one of the emergency towing
arrangements shall be pre-rigged ready for
rapid deployment; and

.2 emergency towing arrangements at both

ends shall be of adequate strength taking

into account the size and deadweight of the

ship, and the expected forces during bad
weather conditions. The design and
construction and prototype testing of

emergency towing arrangements shall be
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approved by the Administration, based on
the Guidelines developed by the
Organization*.

1.3 For tankers constructed before 1 July
2002, the design and construction of
emergency towing arrangements shall be
approved by the Administration, based on
the Guidelines developed by the
Organization*.

2 Emergency towing procedures on ships
2.1 This paragraph applies to:

.1 all passenger ships, not later than 1
January 2010;

.2 cargo ships constructed on or after 1
January 2010; and

.3 cargo ships constructed before 1 January
2010, not later than 1 January 2012.

2.2 Ships shall be provided with a ship-
specific emergency towing procedure. Such
a procedure shall be carried aboard the ship
for use in emergency situations and shall be
based on existing arrangements and
equipment available on board the ship.

2.3 The procedure shall include:

.1 drawings of fore and aft deck showing
possible emergency towing arrangements;
.2 inventory of equipment on board that
can be used for emergency towing;

.3 means and methods of communication;

and
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.4 sample procedures to facilitate the
preparation for and conducting of
emergency towing operations

Regulation 3-5

New installation of materials containing
asbestos

1 This regulation shall apply to materials
used for the structure, machinery, electrical
installations and equipment covered by the
present Convention.

2 From 1 January 2011, for all ships, new
installation of materials which contain
asbestos shall be prohibited.

Regulation 3-6

Access to and within spaces in, and forward
of, the cargo area of oil tankers and bulk
carriers

1 Application

1.1 Except as provided for in paragraph 1.2,
this regulation applies to oil tankers of 500
gross tonnage and over and bulk carriers, as
defined in regulation IX/1, of 20,000 gross
tonnage and over, constructed on or after 1
January 2006.

1.2 Oil tankers of 500 gross tonnage and
over constructed on or after 1 October 1994
but before 1 January 2005 shall comply
with the provisions of regulation 11-1/12-2

adopted by resolution MSC.27(61)
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2 Means of access to cargo and other
spaces

2.1 Each space shall be provided with
means of access to enable, throughout the
life of a ship, overall and closeup
inspections and thickness measurements of
the ship's structures to be carried out by
the Administration, the company, as defined
in regulation X/1, and the ship's personnel
and others as necessary. Such means of
access shall comply with the requirements
of paragraph 5 and with the Technical
provisions for means of access for
inspections, adopted by the Maritime Safety
Committee by resolution MSC.133(76) , as
may be amended by the Organization,
provided that such amendments are
adopted, brought into force and take effect
in accordance with the provisions of article
VIl of the present Convention concerning
the amendment procedures applicable to
the Annex other than chapter I.

2.2 Where a permanent means of access
may be susceptible to damage during
normal cargo loading and unloading
operations or where it is impracticable to fit
permanent means of access, the
Administration may allow, in lieu thereof,
the provision of movable or portable means

of access, as specified in the Technical
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provisions, provided that the means of
attaching, rigging, suspending or supporting
the portable means of access forms a
permanent part of the ship's structure. All
portable equipment shall be capable of
being readily erected or deployed by ship's
personnel.

2.3 The construction and materials of all
means of access and their attachment to
the ship's structure shall be to the
satisfaction of the Administration. The
means of access shall be subject to survey
prior to, or in conjunction with, its use in
carrying out surveys in accordance with
regulation 1/10.

3 Safe access to cargo holds, cargo tanks,
ballast tanks and other spaces

3.1 Safe access* to cargo holds, cofferdams,
ballast tanks, cargo tanks and other spaces
in the cargo area shall be direct from the
open deck and such as to ensure their
complete inspection. Safe access to double
bottom spaces or to forward ballast tanks
may be from a pump-room, deep
cofferdam, pipe tunnel, cargo hold, double
hull space or similar compartment not
intended for the carriage of oil or hazardous
cargoes.

3.2 Tanks, and subdivisions of tanks, having

a length of 35 m or more, shall be fitted
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with at least two access hatchways and
ladders, as far apart as practicable. Tanks
less than 35 m in length shall be served by
at least one access hatchway and ladder.
When a tank is subdivided by one or more
swash bulkheads or similar obstructions
which do not allow ready means of access
to the other parts of the tank, at least two
hatchways and ladders shall be fitted.

3.3 Each cargo hold shall be provided with
at least two means of access as far apart as
practicable. In general, these accesses
should be arranged diagonally, for example
one access near the forward bulkhead on
the port side, the other one near the aft
bulkhead on the starboard side.

4 Ship structure access manual

4.1 A ship's means of access to carry out
overall and close-up inspections and
thickness measurements shall be described
in a Ship structure access manual approved
by the Administration, an updated copy of
which shall be kept on board. The Ship
structure access manual shall include the
following for each space:

.1 plans showing the means of access to the
space, with appropriate technical
specifications and dimensions;

.2 plans showing the means of access within

each space to enable an overall inspection
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to be carried out, with appropriate technical
specifications and dimensions. The plans
shall indicate from where each area in the
space can be inspected;

.3 plans showing the means of access within
the space to enable close-up inspections to
be carried out, with appropriate technical
specifications and dimensions. The plans
shall indicate the positions of critical
structural areas, whether the means of
access is permanent or portable and from
where each area can be inspected;

.4 instructions for inspecting and maintaining
the structural strength of all means of
access and means of attachment, taking
into account any corrosive atmosphere that
may be within the space;

.5 instructions for safety guidance when
rafting is used for close-up inspections and
thickness measurements;

.6 instructions for the rigging and use of any
portable means of access in a safe manner;
.7 an inventory of all portable means of
access; and

.8 records of periodical inspections and
maintenance of the ship's means of access.
4.2 For the purpose of this regulation
"critical structural areas" are locations which
have been identified from calculations to

require monitoring or from the service
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history of similar or sister ships to be
sensitive to cracking, buckling, deformation
or corrosion which would impair the
structural integrity of the ship.

5 General technical specifications

5.1 For access through horizontal openings,
hatches or manholes, the dimensions shall
be sufficient to allow a person wearing a
self-contained air-breathing apparatus and
protective equipment to ascend or descend
any ladder without obstruction and also
provide a clear opening to facilitate the
hoisting of an injured person from the
bottom of the space. The minimum clear
opening shall not be less than 600 mm x
600 mm. When access to a cargo hold is
arranged through the cargo hatch, the top
of the ladder shall be placed as close as
possible to the hatch coaming. Access hatch
coamings having a height greater than 900
mm shall also have steps on the outside in
conjunction with the ladder.

5.2 For access through vertical openings, or
manholes, in swash bulkheads, floors,
girders and web frames providing passage
through the length and breadth of the
space, the minimum opening shall be not
less than 600 mm x 800 mm at a height of

not more than 600 mm from the bottom
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shell plating unless gratings or other foot
holds are provided.

5.3 For oil tankers of less than 5,000 tonnes
deadweight, the Administration may
approve, in special circumstances, smaller
dimensions for the openings referred to in
paragraphs 5.1 and 5.2, if the ability to
traverse such openings or to remove an
injured person can be proved to the
satisfaction of the Administration.
Regulation 3-7

Construction drawings maintained on board
and ashore

1 A set of as-built construction drawings*
and other plans showing any subsequent
structural alterations shall be kept on board
a ship constructed on or after 1 January
2007.

2 An additional set of such drawings shall
be kept ashore by the Company, as defined
in regulation IX/1.2.

Regulation 3-8

Towing and mooring equipment

1 This regulation applies to ships
constructed on or after 1 January 2007, but
does not apply to emergency towing
arrangements provided in accordance with
regulation 3-4.

2 Ships shall be provided with

arrangements, equipment and fittings of
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sufficient safe working load to enable the
safe conduct of all towing and mooring
operations associated with the normal
operation of the ship.

3 Arrangements, equipment and fittings
provided in accordance with paragraph 2
shall meet the appropriate requirements of
the Administration or an organization
recognized by the Administration under
regulation 1/6.*

4 Each fitting or item of equipment
provided under this regulation shall be
clearly marked with any restrictions
associated with its safe operation, taking
into account the strength of its attachment
to the ship's structure.

Regulation 3-9

Means of embarkation on and
disembarkation from ships

1 Ships constructed on or after 1 January
2010 shall be provided with means of
embarkation on and disembarkation from
ships for use in port and in port related
operations, such as gangways and
accommodation ladders, in accordance with
paragraph 2, unless the Administration
deems that compliance with a particular
provision is unreasonable or impractical*.

2 The means of embarkation and

disembarkation required in paragraph 1 shall
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be constructed and installed based on the

guidelines developed by the Organization**.

3 For all ships the means of embarkation
and disembarkation shall be inspected and
maintained** in suitable condition for their
intended purpose, taking into account any
restrictions related to safe loading. All wires
used to support the means of embarkation
and disembarkation shall be maintained as
specified in regulation 111/20.4.

Regulation 3-10

Goal-based ship construction standards for
bulk carriers and oil tankers

1 This regulation shall apply to oil tankers
of 150 m in length and above and to bulk
carriers of 150 m in length and above,
constructed with single deck, top-side tanks
and hopper side tanks in cargo spaces,
excluding ore carriers and combination
carriers:

.1 for which the building contract is placed
on or after 1 July 2016;

.2 in the absence of a building contract, the
keels of which are laid or which are at a
similar stage of construction on or after 1
July 2017; or

.3 the delivery of which is on or after 1 July
2020.

2 Ships shall be designed and constructed

for a specified design life to be safe and
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environmentally friendly, when properly
operated and maintained under the
specified operating and environmental
conditions, in intact and specified damage
conditions, throughout their life.

2.1 Safe and environmentally friendly
means the ship shall have adequate
strength, integrity and stability to minimize
the risk of loss of the ship or pollution to
the marine environment due to structural
failure, including collapse, resulting in
flooding or loss of watertight integrity.

2.2 Environmentally friendly also includes
the ship being constructed of materials for
environmentally acceptable recycling.

2.3 Safety also includes the ship's structure,
fittings and arrangements providing for safe
access, escape, inspection and proper
maintenance and facilitating safe operation.
2.4 Specified operating and environmental
conditions are defined by the intended
operating area for the ship throughout its
life and cover the conditions, including
intermediate conditions, arising from cargo
and ballast operations in port, waterways
and at sea.

2.5 Specified design life is the nominal
period that the ship is assumed to be
exposed to operating and/or environmental

conditions and/or the corrosive
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environment and is used for selecting
appropriate ship design parameters.
However, the ship's actual service life may
be longer or shorter depending on the
actual operating conditions and
maintenance of the ship throughout its life
cycle.

3 The requirements of paragraphs 2 to 2.5
shall be achieved through satisfying
applicable structural requirements of an
organization which is recognized by the
Administration in accordance with the
provisions of regulation XI-1/1, or national
standards of the Administration, conforming
to the functional requirements of the Goal-
based Ship Construction Standards for Bulk
Carriers and Oil Tankers.

4 A Ship Construction File with specific
information on how the functional
requirements of the Goal-based Ship
Construction Standards for Bulk Carriers and
Oil Tankers have been applied in the ship
design and construction shall be provided
upon delivery of a new ship, and kept on

board the ship and/or ashore* and updated

as appropriate throughout the ship's service.

The contents of the Ship Construction File
shall, at least, conform to the guidelines

developed by the Organization.
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Regulation 3-11

Corrosion protection of cargo oil tanks of
crude oil tankers

1 Paragraph 3 shall apply to crude oil
tankers*, as defined in regulation 1 of Annex
| to the International Convention for the
Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 relating
thereto, of 5,000 tonnes deadweight and
above:

.1 for which the building contract is placed
on or after 1 January 2013; or

.2 in the absence of a building contract, the
keels of which are laid or which are at a
similar stage of construction on or after 1
July 2013; or

.3 the delivery of which is on or after 1
January 2016.

2 Paragraph 3 shall not apply to
combination carriers or chemical tankers as
defined in regulations 1 of Annexes | and II,
respectively, to the International
Convention for the Prevention of Pollution
from Ships, 1973, as modified by the
Protocol of 1978 relating thereto. For the
purpose of this regulation, chemical tankers
also include chemical tankers certified to
carry oil.

3 All cargo oil tanks of crude oil tankers

shall be:
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.1 coated during the construction of the
ship in accordance with the Performance
standard for protective coatings for cargo oil
tanks of crude oil tankers, adopted by the
Maritime Safety Committee by resolution
MSC.288(87), as may be amended by the
Organization, provided that such
amendments are adopted, brought into
force and take effect in accordance with the
provisions of article VIII of the present
Convention concerning the amendment
procedures applicable to the Annex other
than chapter I; or

.2 protected by alternative means of
corrosion protection or utilization of
corrosion resistance material to maintain
required structural integrity for 25 years in
accordance with the Performance standard
for alternative means of corrosion
protection for cargo oil tanks of crude oil
tankers, adopted by the Maritime Safety
Committee by resolution MSC.289(87) , as
may be amended by the Organization,
provided that such amendments are
adopted, brought into force and take effect
in accordance with the provisions of article
VIl of the present Convention concerning
the amendment procedures applicable to

the Annex other than chapter I.
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4 The Administration may exempt a crude
oil tanker from the requirements of
paragraph 3 to allow the use of novel
prototype alternatives to the coating system
specified in paragraph 3.1, for testing,
provided they are subject to suitable
controls, regular assessment and
acknowledgement of the need for
immediate remedial action if the system
fails or is shown to be failing. Such
exemption shall be recorded on an
exemption certificate.

5 The Administration may exempt a crude
oil tanker from the requirements of
paragraph 3 if the ship is built to be
engaged solely in the carriage of cargoes
and cargo handling operations not causing
corrosion. Such exemption and conditions
for which it is granted shall be recorded on
an exemption certificate.

Regulation 3-12

Protection against noise

1 This regulation shall apply to ships of
1,600 gross tonnage and above:

.1 for which the building contract is placed
on or after 1 July 2014; or

.2 in the absence of a building contract, the
keels of which are laid or which are at a
similar stage of construction on or after 1

January 2015; or
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.3 the delivery of which is on or after 1 July
2018,

unless the Administration deems that
compliance with a particular provision is
unreasonable or impractical.

2 On ships delivered before 1 July 2018
and:

.1 contracted for construction before 1 July
2014 and the keels of which are laid or
which are at a similar stage of construction
on or after 1 January 2009; or

.2 in the absence of a building contract, the
keels of which are laid or which are at a
similar stage of construction on or after 1
January 2009 but before 1 January 2015,
measures shall be taken to reduce
machinery noise in machinery spaces to
acceptable levels as determined by the
Administration. If this noise cannot be
sufficiently reduced the source of excessive
noise shall be suitably insulated or isolated
or a refuge from noise shall be provided if
the space is required to be manned. Ear
protectors shall be provided for personnel
required to enter such spaces, if necessary.
3 Ships shall be constructed to reduce
onboard noise and to protect personnel
from the noise in accordance with the Code
on noise levels on board ships, adopted by

the Maritime Safety Committee by
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resolution MSC.337(91), as may be amended
by the Organization, provided that such
amendments are adopted, brought into
force and take effect in accordance with the
provisions of Article VIl of the present
Convention concerning the amendment
procedures applicable to the annex other
than chapter . For the purpose of this
regulation, although the Code on noise
levels on board ships is treated as a
mandatory instrument, recommendatory
parts as specified in chapter | of the Code
shall be treated as non mandatory,
provided that amendments to such
recommendatory parts are adopted by the
Maritime Safety Committee in accordance
with its Rules of Procedure.

4 Notwithstanding the requirements of
paragraph 1, this regulation does not apply
to types of ships listed in paragraph 1.3.4 of
the Code on noise levels on board ships.
PART B

SUBDIVISION AND STABILITY

Regulation 4

General

1 Unless expressly provided otherwise, the
requirements in parts B-1 to B-4 shall apply
to passenger ships.

2 For cargo ships, the requirements in parts

B-1 to B-4 shall apply as follows:
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2.1 In part B-1:

.1 Unless expressly provided otherwise,
regulation 5 shall apply to cargo ships and
regulation 5-1 shall apply to cargo ships
other than tankers, as defined in regulation
I72(h);

.2 Regulation 6 to regulation 7-3 shall apply
to cargo ships having a length (L) of 80 m
and upwards, but may exclude those ships
subject to the following instruments and
shown to comply with the subdivision and
damage stability requirements of that
instrument:

.1 Annex | to MARPOL, except that
combination carriers (as defined in SOLAS
regulation 1-2/3.14) with type B freeboards
shall be in compliance with regulation 6 to
regulation 7-3; or

.2 the International Code for the
Construction and Equipment of Ships
Carrying Dangerous Chemicals in Bulk (IBC
Code)*; or

.3 the International Code for the
Construction and Equipment of Ships
Carrying Liquefied Gases in Bulk (IGC Code),
or

.4 the damage stability requirements of
regulation 27 of the 1966 Load Lines
Convention as applied in compliance with

resolutions A.320(IX)andA.514(13), provided
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that in the case of cargo ships to which
regulation 27(9) applies, main transverse
watertight bulkheads, to be considered
effective, are spaced according to paragraph
(12)(f) of resolution A.320(IX), except that
ships intended for the carriage of deck cargo
shall be in compliance with regulation 6 to
regulation 7-3; or

.5 the damage stability requirements of
regulation 27 of the 1988 Load Lines
Protocol, except that ships intended for the
carriage of deck cargo shall be in
compliance with regulation 6 to regulation
7-3; or

.6 the subdivision and damasge stability
standards in other instruments** developed
by the Organization.

2.2 Unless expressly provided otherwise, the
requirements in parts B-2 and B-4 shall
apply to cargo ships.

3 The Administration may, for a particular
ship or group of ships, accept alternative
methodolosgies if it is satisfied that at least
the same degree of safety as represented
by these regulations is achieved. Any
Administration which allows such alternative
methodologies shall communicate to the
Organization particulars thereof.

4 Ships shall be as efficiently subdivided as

is possible having regard to the nature of

(9) ANAUNTNUINIINUEN [ 719800IRUTLEANTAN,
A5zer19n1u259a (12) () ¥9390u@ A.320 (IX)

Al (% 1

gAIUINTONT A FINSUNITVUAIBUAIUUAIATIA DY

= v v

Wuldaudetasu 6 datetadu 7-3; wse

¥ o ¥

5 Yannuan1uaunsssalugn e vng anu

Y o o a

YaUsAu 27 Yoeisansuuidiusvn U 1988 eniiu

T3 nH A E NS UNISVUAIAUAIUUAIANIAL A

Wulumudetasu 6 DataUsdu 7-3 13

6 UINTFIUNITUUITLINMAEAIUNTIA LN 1IN
W@eie Tunsiansou q * Anmuilageeanis
2.2 Vuusazszyliiluegeduegrstnudstammunluy

1A B-2 uag B-4 agldUeAuiuisaussnndumm

3 119N158713, M ULTENTENANVR NI, BONTUITNIS
= < a 1 | v [y} (%}
madeninduinelalnegretssiuanuvasanaly
seauREInY AuAkand I lutatsAuLmaId 119n1sha
1 Moy liIzNIsMINABNAING1IR0IF0a1TAY

UATLDYAVDIDIANITUU

4 1599rAoalUsz9e8 9 UsEANS MmN ulUle

1AgAIT9D9aNWLYRINTITINUIRAILLY SEAUYaY



the service for which they are intended. The
degree of subdivision shall vary with the
subdivision length (Ls) of the ship and with
the service, in such manner that the highest
degree of subdivision corresponds with the
ships of greatest subdivision length

(Ls), primarily engaged in the carriage of
passengers.

5 Where it is proposed to fit decks, inner
skins or longitudinal bulkheads of sufficient
tightness to seriously restrict the flow of
water, the Administration shall be satisfied
that proper consideration is given to
beneficial or adverse effects of such
structures in the calculations.

PART B-1

STABILITY

Regulation 5

Intact stability*

1 Every passenger ship, regardless of size,
and every cargo ship having a length (L) of
24 m and upwards, shall be inclined upon
its completion. The lightship displacement
and the longitudinal, transverse and vertical
position of its centre of gravity shall be
determined. In addition to any other
applicable requirements of the present
regulations, ships having a length of 24 m

and upwards shall as a minimum comply

A15U95221992ANANAULUAILAIILEIIVDILELN

(Ls) vausouaznsidau ludnuvaeseaugegaves

ASUITENINUUADAAR BINUAINUYIILUITLINUS D7
a

WN¥ign

(Ls) vihuUundnlunisuudaglneans

5 Tunsdifidnsinaveriielvnedfundemuluneon
fumsgnditauuuiuiismeiiay $1i0 n1slua
Y9917 N19n159zdesfianalalaenisiansmnd
witngauInazlasunalselevinionansenuldsau

89lASIAS19AINA

a1m B-1

AUNTIN

ToUafu 5

ANUNTIFILUANINUINA

1 Selagansynailaglidedsuuintagisaussn

[ o

ﬁumnﬂmﬁﬁmmm (L) 24 wasauly seanedurh
3OLUTMAZATUYLIANLILIE1I T U119
wgudiazgnimua wonwilonndervundu « 1
Tnatsduldvesdatsdutlagtiuudiientamiuenn 24
u. %ulﬂ%éfmﬂﬁﬁamu%’aﬁmum%wﬁ"wGummﬁ A

YpsUszanavavenu IS U 2008



with the requirements of part A of the 2008
IS Code.

2 The Administration may allow the inclining
test of an individual cargo ship to be
dispensed with provided basic stability data
are available from the inclining test of a
sister ship and it is shown to the satisfaction
of the Administration that reliable stability
information for the exempted ship can be
obtained from such basic data, as required
by regulation 5-1. A ligshtweight survey shall
be carried out upon completion and the
ship shall be inclined whenever in
comparison with the data derived from the
sister ship, a deviation from the lightship
displacement exceeding 1% for ships of 160
m or more in length and 2% for ships of 50
m or less in length and as determined by
linear interpolation for intermediate lengths
or a deviation from the lightship longitudinal
centre of gravity exceeding 0.5% of L is
found.

3 The Administration may also allow the
inclining test of an individual ship or class of
ships especially designed for the carriage of
liquids or ore in bulk to be dispensed with
when reference to existing data for similar
ships clearly indicates that due to the ship’s

proportions and arrangements more than
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sufficient metacentric height will be
available in all probable loading conditions.
4 Where any alterations are made to a ship
so as to materially affect the stability
information supplied to the master,
amended stability information shall be
provided. If necessary the ship shall be re
inclined. The ship shall be re-inclined if
anticipated deviations exceed one of the
values specified in paragraph 5.

5 At periodical intervals not exceeding five
years, a lightweight survey shall be carried
out on all passenger ships to verify any
changes in lightship displacement and
longitudinal centre of gravity. The ship shall
be re-inclined whenever, in comparison with
the approved stability information, a
deviation from the lightship displacement
exceeding 2% or a deviation of the
longitudinal centre of gravity exceeding 1%
of L is found or anticipated.

6 Every ship shall have scales of draughts
marked clearly at the bow and stern. In the
case where the draught marks are not
located where they are easily readable, or
operational constraints for a particular trade
make it difficult to read the draught marks,
then the ship shall also be fitted with a
reliable draught indicating system by which
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the bow and stern draughts can be
determined.

Regulation 5-1

Stability information to be supplied to the
master

1 The master shall be supplied with such
information to the satisfaction of the
Administration as is necessary to enable him
by rapid and simple processes to obtain
accurate guidance as to the stability of the
ship under varying conditions of service. A
copy of the stability information shall be
furnished to the Administration.

2 The information should include:

.1 curves or tables of minimum operational
metacentric height (GM) and maximum
permissible trim versus draught which
assures compliance with the intact and
damage stability requirements where
applicable, alternatively corresponding
curves or tables of the maximum allowable
vertical centre of gravity (KG) and maximum
permissible trim versus draught, or with the
equivalents of either of these curves or
tables;

.2 instructions concerning the operation of
cross-flooding arrangements; and

.3 all other data and aids which might be
necessary to maintain the required intact

stability and stability after damage.
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3 The intact and damage stability
information required by regulation 5-1.2
shall be presented as consolidated data
and encompass the full operating range of
draught and trim. Applied trim values shall
coincide in all stability information intended
for use on board. Information not required
for determination of stability and trim limits
should be excluded from this information.
4 If the damage stability is calculated in
accordance with regulation 6 to regulation
7-3 and, if applicable, with regulations 8 and
9.8, a stability limit curve is to be
determined using linear interpolation
between the minimum required GM
assumed for each of the three draughts ds,
dp and dl. When additional subdivision
indices are calculated for different trims, a
single envelope curve based on the
minimum values from these calculations
shall be presented. When it is intended to
develop curves of maximum permissible KG
it shall be ensured that the resulting
maximum KG curves correspond with a
linear variation of GM.

5 As an alternative to a single envelope
curve, the calculations for additional trims
may be carried out with one common GM
for all of the trims assumed at each

subdivision draught. The lowest values of
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each partial index As, Ap and Al across
these trims shall then be used in the
summation of the attained subdivision index
A according to regulation 7.1. This will result
in one GM limit curve based on the GM
used at each draught. A trim limit diagram
showing the assumed trim range shall be
developed.

6 When curves or tables of minimum
operational metacentric height (GM) or
maximum allowable KG versus draught are
not provided, the master shall ensure that
the operating condition does not deviate
from approved loading conditions, or verify
by calculation that the stability
requirements are satisfied for this loading
condition.

Regulation 6

Required subdivision index R

1 The subdivision of a ship is considered
sufficient if the attained subdivision index A,
determined in accordance with regulation 7,
is not less than the required subdivision
index R calculated in accordance with this
regulation and if, in addition, the partial
indices As, Ap and Al are not less than 0.9R
for passenger ships and 0.5R for cargo ships.
2 For ships to which the damage stability
requirements of this part apply, the degree

of subdivision to be provided shall be
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determined by the required subdivision 1 TunsdlveaSaussnausniaiugiuinnit 100

index R, as follows: W@ (Ls):
.1 In the case of cargo ships greater than PO
Ly +152
100 m in length (Ls): l
128
R = 1-
Ly +152

2 In the case of cargo ships not less than 80 .2 lunsdivasseussnaumilanuenilitesnii 80

m in length (L) and not greater than 100 m a5 (L) waraalaiiu 100 was (Ls): "

in length (Ls): 7
s B o= 1-[l{1+=x = 1
100 1-&,
B o= 1-[I{l+—x i 1
100 1-Z,
.3 In the case of passenger ships: 3 Tunsdlveaselagans:
Persons on R Persons on R
board = board -
N < 400 R=0722 N <400 R=0722
400 =N =< _ 400<N< _
1350 R =N/7.580+ 066923 1350 R = N /7,580 + 0.66923
1350<N <  R=0.0369 x Ln (N + 89.048) + 1350<N= R=00369xLn(N+89048)+
6,000 0579 6,000 0579
R=1-{8525+ 003875 x N}/ (N + R=1-(8525+0.03875xN)/(N+
N > 6,000 L £.000) L N > 6,000 5.000)
Regulation 7 YoUIAu 7
Attained subdivision index A TasuAuinUeEINg A
1 An attained subdivision index A is 1 Auflnuegoy A laN191nn1550Y09R stk UISE39
obtained by the summation of the partial d1U As, Ap uaz Al 039U NTENAIUTILEASLAZ AU
indices As, Ap and Al, weighted as shown d1915un3u ds, dp wag dl Anvualilutedefy 2

and calculated for the draughts ds, dp and mmqm&iaiﬂﬁ:

dl defined in regulation 2 in accordance A =0.4 As +0.4 Ap +0.2 Al

with the following formula: wiarduvesdviinan1saguvesn1slaIusInaINgN
A =0.4 As +0.4 Ap +0.2 Al nsdiaudemeiifinrsaniagldgrsselui:

Each partial index is a summation of A =Zpi Si

contributions from all damage cases taken
in consideration, using the following
formula:

A =2pisi

where: a:



i represents each compartment or group of
compartments under consideration, pi
accounts for the probability that only the
compartment or group of compartments
under consideration may be flooded,
disregarding any horizontal subdivision, as
defined in regulation 7-1, si accounts for the
probability of survival after flooding the
compartment or group of compartments
under consideration, and includes the effect
of any horizontal subdivision, as defined in
regulation 7-2.

2 As a minimum, the calculation of A shall
be carried out at the level trim for the
deepest subdivision draught ds and the
partial subdivision draught dp. The
estimated service trim may be used for the
light service draught dl. If, in any anticipated
service condition within the draught range
from ds to dl, the trim variation in
comparison with

the calculated trims is greater than 0.5% of
L, one or more additional calculations of A
are to be performed for the same draughts
but including sufficient trims to ensure that,
for all intended service conditions, the
difference in trim in comparison with the
reference trim used for one calculation will

be not more than 0.5% of L. Each additional

| mnefudagdiunionguuesdruiiognielinig
fi915aun pi dmsuanudisziluenizdiuniengy
yosdnfimhdsfisnsaneragninviu Taglidildans
wiskwaneule 9 arudfidinualiludededu 7-1
n¥sminvhaduienduresdiunelinisiatsan
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AuNf Ul lutaTIRy 7-2

2 egatledignnisduanves A azdeadiiiunisd
seuvisa dmiusvezAuihAnuissensiidnilanuas
srovAudidnuueszaneuncdan dp niuldeny
TneUszanaenalddmiussesivingnun dl winly
anmldauiaianisallilea 9 lugrmiuan ds fe dl

sUBUUNIIIUS UL UAY

a a

P3ufAuIulAduTiA111NN11 0.5% U84 L 9¢AD9

o

ALRUNITAIUIN A LANLANDE1IUReNTI51801S

ANNSUTTELAUUIRNAYINY WASIUDINTUNLNYIND

Walnuladusudaulunisidaunaddal Ananun

1 a [

Tadmsunisaulunianssasaasliiy Saeay 0.5
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calculation of A shall comply with
regulation 6.1

3 When determining the positive righting
lever (GZ) of the residual stability curve in
the intermediate and final equilibrium
stages of flooding, the displacement used
should be that of the intact loading
condition. All calculations should be done
with the ship freely trimming.

4 The summation indicated by the above
formula shall be taken over the ship’s
subdivision length (Ls) for all cases of
flooding in which a single compartment or
two or more adjacent compartments are
involved. In the case of unsymmetrical
arrangements, the calculated A value
should be the mean value obtained from
calculations involving both sides.
Alternatively, it should be taken as that
corresponding to the side which evidently
gives the least favorable result.

5 Wherever wing compartments are fitted,

contribution to the summation indicated by

the formula shall be taken for all cases of
flooding in which wing compartments are
involved. Additionally, cases of
simultaneous flooding of a wing
compartment or group of compartments
and the adjacent inboard compartment or

group of compartments, but excluding
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damage of transverse extent greater than
one half of the ship breadth B, may be
added. For the purpose of this regulation,
transverse extent is measured inboard from
ship’s side, at right angle to the centerline
at the level of the deepest subdivision
draught.

6 In the flooding calculations carried out
according to the regulations, only one
breach of the hull and only one free surface
need to be assumed. The assumed vertical
extent of damage is to extend from the
baseline upwards to any watertight
horizontal subdivision above the waterline
or higher. However, if a lesser extent of
damage will give a more severe result, such
extent is to be assumed.

Regulation 7-1

Calculation of the factor pi

1 The factor pi for a compartment or group
of compartments shall be calculated in
accordance with paragraphs 1.1 and 1.2
using the following notations:

j = the aftmost damage zone number
involved in the damage starting with No.1 at
the stern;

n = the number of adjacent damage zones

involved in the damage;
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k = is the number of a particular
longitudinal bulkhead as barrier for
transverse penetration in a damage zone
counted from shell towards the centre line.
The shell has k = 0;

x1 = the distance from the aft terminal of Ls
to the aft end of the zone in question;

x2 = the distance from the aft terminal of Ls
to the forward end of the zone in question;
b = the mean transverse distance in metres
measured at right angles to the centreline
at the deepest subdivision draught between
the shell and an assumed vertical plane
extended between the longitudinal limits
used in calculating the factor pi and which
is a tangent to, or common with, all or part
of the outermost portion of the longitudinal
bulkhead under consideration. This vertical
plane shall be so orientated that the mean
transverse distance to the shell is a
maximum, but not more than twice the
least distance between the plane and the
shell. If the upper part of a longitudinal
bulkhead is below the deepest subdivision
draught the vertical plane used for
determination of b is assumed to extend
upwards to the deepest subdivision
waterline. In any case, b is not to be taken
greater than B/2.

If the damage involves a single zone only:

k = faduauvasnuaugilagansiiedesiuly
nsbanganuvnduunnnudsmeniuainidien

Selugiduaudnan wWieniSe k= 0;
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pi =p)x1j, x2j (-] x1j, x2j, bk - (Nx1j, x2j, b k-
10

If the damage involves two adjacent zones:
pi =p)x1j, x2j+1 (-] Nx1j, x2j+1, bk - (rx1j,
x2j+1, bk-1[(

-pIx1, x2j (-1 Nx1jx2j, bk - (Nx1j, x2j, bk-1[(
-pIX1j+1, x2j+1CINx1j+1, x2j+1, bk - (Nx1j+1,
x2j+1, bk-1[(

pi =p)x1j, x2j+n-1(-Ix1j, x2j+n-1, bk - (Nx1j,
x2j+n-1, bk-1[(

-px1jx2j+n-2(-Ir)x1j, x2j+n-2, bk - (r)x1j,
x2j+n-2, bk-1[(

-px1 j+1, x2j+n-1(INx1 j+1, x2j+n-1, bk - (
Ox1 j+1, x2j+n-1, b k-1[(

+p)Xj+1, x2j+n-2(-INx1j+1, x2j+n-2, bk - (r)x1
j+1, X2 j+n-2, bk-1[(

and where r(x1, x2, b0) =0

1.1 The factor p(x1, x2) is to be calculated
according to the following formulae:
Overall normalized max damage length: J
max = 10/33

Knuckle point in the distribution: Jkn = 5/33
Cumulative probability at Jkn : pk = 11/12
Maximum absolute damage length: | max =
60 m

Length where normalized distribution ends:
L*=260m

Probability density at J = 0:

1-m |
o e [

]

o

i _j_p* 2
\ “"Iw

pi =px1j, x2j (-] Nx1j, x2j, bk - (Nx1j, x2j, b k-1[(
vnaudemeiieadesiuasslouiiegfniu:

pi =p)x1j, x2j+1 (] Nx1j, x2j+1, bk - (x1j, x2j+1,
bk-1[(

-p)x1, x2j (-] Nx1jx2j, bk - (Nx1j, x2j, bk-1[(
-PIX1j+1, x2j+1(Ix1j+1, x2j+1, bk - (Nx1j+1, x2j+1,
bk-1[(

pi =p)x1j, x2j+n-1(-INx1j, x2j+n-1, bk - (rx1j, x2j+n-
1, bk-1[(

-p)x1jx2j+n-2(-1r)x1j, x2j+n-2, bk - (r)x1j, x2j+n-2,
bk-1[(

-pIx1 j+1, x2j+n-1C1INx1T j+1, x2j+n-1, bk - (Nx1 j+1,
x2j+n-1, b k-1[(

+p)Xj+1, x2j+n-2(-INx1j+1, x2j+n-2, bk - (Nx1 j+1,
x2 j+n-2, bk-1[(

wazns r(x1, x2, b0) =0

1.1 U93% p(x1, xz)ﬁwmmmﬂqmﬁmumﬁz

ANUFEeganUNAlagsIa: J gagn = 10/33

ALUAluNITUANUA: Jkn = 5/33
aruthavluagaud Jkn: pk = 11/12
ANNEIGIgAveIAILdEIEaNysal: L gegn = 60
m

ANUENLIENIINISEAEUNARUEAS: L * = 260 m

1 1 [ d'
ANUNRUILUUTBIAINUNRLLTUN J = 0

l-p 1
o A ]

=0

i _j_p* =
! “"Iw



where N3t
L]
g —IIZI.I.:I]]JM. ;m H
Ly | ..l 5
Joo=muns S
| — 1. S G A
< uiru . 1_1.:]"'“_2;!'\._E?5Ju 1'2'5'5 -v'r“ I
iy . | P
2 b s 1—1.:1+{l—2p.,_lbg.n',,+z-5i e
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where s 7 L
X K
o sl ] nsal Ls > L™
J,o=mn{/,. 7 [ .
o E)
J,o=mnJ,, ==
' S i
. 1"‘*1*(1‘2,’7"’»)./” ?;bc 7.
]1- = = + 3 | R W2
s % v 1= 1+Q-2p, 0,7 + =5,
< ‘;n \1 J -~ 4 "~
. e ik
7 o<k, = B,
) ‘L’ . .
7 J. <L
gL oL
k= 3 o
. Jy= L
| g L
h.o=NEix___—fr
27, 1.-7.)
A ;\,{_L-_EL_E.L'
[y i Y TR SO
5. 4 2 —IL Sl 4 - v/
B ¥ /S S A
I-2 y4
b‘:; '* —t _1 .
By =2 ]-—Pk.~ =AM, Je
T Va=dT
by, -_31'—;"*“
by, =-b,J, B O A
The non-dimensional damage length: by, =-b,J,
5 2-x) ANNEIEvia Tl din:
I
'  \x2=x1)
The normalized length of a compartment or L,
group of compartments: ANNENUNATDIYRINTBNGUVBIYD:

Jn is to be taken as the lesser of J and Jm Jn %Qﬂwﬁ’lﬁaﬁlﬂ’j’mm Juag Jm
1.1.1 Where neither limits of the

compartment or group of compartments



under consideration coincides with the aft
or forward terminals:

LA =2 T <)

I e
A6 3o

1.1.2 Where the aft limit of the

-—|p.r:~1 —b,J——\ -7 W—Z-gu__ Habyd(F, -7,

compartment or group of compartments
under consideration coincides with the aft
terminal or the forward limit of the
compartment or group of compartments
under consideration coincides with the

forward terminal;

Sk
pixlxd)=—lp+J]
F=1: )
_.tl[J.E..'.'.-"_l:—iI‘L‘; +T)

1.1.3 Where the compartment or groups of
compartments considered extends over the
entire subdivision length (Ls):

p(x1, x2) = 1

1.2 The factor r(x1, x2, b) shall be
determined by the following formulae:

G

rrlx2=1-(1-C)-|1 ~ -~
plxix) |

Where

C=12.0, (=454, +4|, where

1.2.1 Where the compartment or groups of
compartments considered extends over the
entire subdivision length )Ls:(

BJ. +b,J

1.1.1 lunsaltliifive 91in vosdewmsenguvetesd
agnglanisiansunaenadesiudiuyinensentn:

Lxl=p :%F[h:,l’—‘th‘:\

1

R '__\.,J B, b J——- [ l+— b F — b\, 2 = e b I(J, =2,

[

1.1.2 Iuﬂimmm mﬁ’m ﬁwsuawawsaﬂamawaw
finnsanaenndesiudainendodn drin ludramin
vosdesvidongudesniglinisinnsanaenndesiuta
Ao ly:

e
plxlxdl=—=Ip +.J)
B
Plxlxd)==p,+J)

1.1.3 nyaiIvensonguuaIiosiatsanvee luna
AUENVBIEIULRY (Ls):
p(x1,x2) =1

1.2 d3Usgneav 1 (x1, x2, b) azgninualaeans
faluil:

G

i"{.'l.'ar..'l.'_-'._i'p-_:"l (1- -1 —
plixl x2) |

A

C=12.10,-[=45-7, +4|, where

T15.8
1.2.1 n3QNY0IIoNqUUBIRINATUIVe18LUN?

ANUYILUITEINV9NUA (Ls):



1.2.3 Where the aft limit of the
compartment or group of compartments
under consideration coincides with the aft
terminal or the forward limit of the
compartment or group of compartments
under consideration coincides with the

forward terminal;

G—L (G, +G, J)
Regulation 7-2
Calculation of the factor si
1 The factor si shall be determined for each
case of assumed flooding, involving a
compartment or group of compartments, in
accordance with the following notations
and the provisions in this regulation.
Be is the equilibrium heel angle in any
stage of flooding, in degrees;
By is the angle, in any stage of flooding,
where the righting lever becomes negative,
or the angle at which an opening incapable
of being closed weathertight becomes
submerged,;

GZmax is the maximum positive righting

lever, in metres, up to the angle Bv

Range is the range of positive righting levers,

in degrees, measured from the angle Oe.

The positive range is to be taken up to the

angle ev;
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Flooding stage is any discrete step during
the flooding process, including the stage
before equalization (if any) until final
equilibrium has been reached.

1.1 The factor si, for any damage case at
any initial loading condition, di, shall be
obtained from the formula:

si =minimum {sintermediate, i or sfinal,
i-smom,i}

where:

sintermediate, i is the probability to survive
all intermediate flooding stages until the
final equilibrium stage, and is calculated in
accordance with paragraph 2

sfinal, i is the probability to survive in the
final equilibrium stage of flooding. It is
calculated in accordance with paragraph 3;
smom,i is the probability to survive heeling
moments, and is calculated in accordance
with paragraph 4.

2 For passenger ships, and cargo ships fitted
with cross-flooding devices, the factor s
intermediate,i is taken as the least of the s-
factors obtained from all flooding stages
including the stage before equalization, if

any, and is to be calculated as follows:

1
GZnax Rangeyz
Sintermediate,i = [ 0.05 7 ]

where GZmax is not to be taken as more
than 0.05 m and Range as not more than 7°.

s intermediate,i = 0, if the intermediate heel

Junoun1suvidutuneuilddedieslusening
nszuIunIsUY Sudstununaun1sUSuaNna

(61%) AunIeEhRaunagavine

1.1 U938 Si nsalvesanudemensainidnisussn
Susy, di, Aesealasuanngns:

si =minimum {sintermediate, i or sfinal, i-smom,i}
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Sintermediate,i = [ 0.05 7 ]
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wa Range laitfiu 7° s intermediate,i = 0 MINyY



angle exceeds 15° for passenger ships and
30° for cargo ships.

For cargo ships not fitted with cross-flooding
devices the factor s intermediate,i is taken
as unity, except if the Administration
considers that the stability in intermediate
stages of flooding may be insufficient, it
should require further investigation thereof.
For passenger and cargo ships, where cross-
flooding devices are fitted, the time for
equalization shall not exceed 10 min.

3 The factor sfinal,ishall be obtained from

the formula:

1

GZmax Range 14

TGZ!I]&X

Stinals = K X TRange

where:

GZmax is not to be taken as more than
TGZmax;

Range is not to be taken as more than
TRange;

TGZmax = 0.20 m, for ro-ro passenger ships
each damage case that involves a ro-ro
space

TGZmax = 0.12 m, otherwise;

TRange = 20°, for ro-ro passenger ships each
damage case that involves a ro-ro space,

TRange = 16°, otherwise;
K=1if & = énin
K=0if lﬁe 2 ﬂnax
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Se =3 )
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launue GZmax unnin TGZmax
Talunuen frafun1nnin TRange

TGZmax = 0.20 m @USUBBIALANS ro-ro WiagnIm

= A Yy o A& A
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TGZmax = 0.12 m fagiy;

TRange = 20°d15UL381A8AT ro-ro WsiaznIeAI1L
BoveiAutesiuiiuf ro-ro

TRange = 16°ﬁa3ﬁ?u;

K=1Iif 6 = 6hin
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K= || Orx —C, otherwise,
1l
\‘ gm.u _8min
where;
&TIII"I

is 7° for passenger ships and 25° for
cargo ships; and

Gnin s 15° for passenger ships and 30° for
cargo ships.

4 The factor smom,i is applicable only to
passenger ships (for cargo ships s mom,i
shall be taken as unity) and shall be

calculated at the final equilibrium from the

formula:

(GZpax — 0.04) X Displacement

Smom,i = s
Displacement is the intact displacement at
the respective draught (ds, dp or dU).

Mheel is the maximum assumed heeling
moment as calculated in accordance with
subparagraph 4.1; and smom,i < 1

4.1 The heeling moment Mheel is to be
calculated as follows:

Mheel =maximum )Mpassenger or Mwind
or Msurvivalcraft(

4.1.1 Mpassenger is the maximum assumed
heeling moment resulting from movement
of passengers, and is to be obtained as
follows: Mpassenger ) =0.075 x Np (x) 0.45
x B) (tm(

where: Np is the maximum number of
passengers permitted to be on board in the

service condition corresponding to the

6 -6
K= |I s ¢ _otherwise,
=l
. \‘ 9111.1& _Qmin
7:

Grnfig 7 *dwSuiSelagansuay 25 *dmsuiseusIn
AuA; way

Bharpia 15 *dmsuiselagansiag 30 @ msuise
UFTNNAUAT

4 Yy smom, i lolaanigiuselavans (@ msu
150UsINNAUAT, s mom,i axgniruTulenain)

LAZLYNANUIUNAUAGATINEIINEGRT:

Y 9
(GZpax — 0.04) X Displacement
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deepest subdivision draught under
consideration; and

B is the breadth of the ship as defined in
regulation 2.8.

Alternatively, the heeling moment may be
calculated assuming the passengers are
distributed with 4 persons per square metre
on available deck areas towards one side of
the ship on the decks where muster stations
are located and in such a way that they
produce the most adverse heeling moment.
In doing so, a weight of 75 kg per passenger
is to be assumed.

4.1.2 Mwind is the maximum assumed wind
moment acting in a damage situation:
Mwind = (P x A x Z) / 9,806 (tm)

where:

P =120 N/m?;

A = projected lateral area above waterline;
Z = distance from centre of lateral
projected area above waterline to T/2; and
T = respective draught (ds, dp or dl)."

5 Unsymmetrical flooding is to be kept to a
minimum consistent with the efficient
arrangements. Where it is necessary to
correct large angles of heel, the means
adopted shall, where practicable, be self-
acting, but in any case where controls to
equalization devices are provided they shall

be operable from above the bulkhead deck
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of passenger ships and the freeboard deck
of cargo ships. These fittings together with
their controls shall be acceptable to the
Administration*. Suitable information
concerning the use of equalization devices
shall be supplied to the master of the ship.
5.1 Tanks and compartments taking part in
such equalization shall be fitted with air
pipes or equivalent means of sufficient

cross-section to ensure that the flow of

water into the equalization compartments is

not delayed.

.1 the lower edge of openings through
which progressive flooding may take place
and such flooding is not accounted for in
the calculation of factor si. Such openings
shall include air-pipes, ventilators and
openings which are closed by means of
weathertight doors or hatch covers; and
.2 any part of the bulkhead deck in
passenger ships considered a horizontal
evacuation route for compliance with
chapter II-2

5.3 The factor si is to be taken as zero if,
taking into account sinkage, heel and trim,
any of the following occur in any
intermediate stage or in the final stage of

flooding
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.1 immersion of any vertical escape hatch in
the bulkhead deck of passenger ships and
the freeboard deck of cargo ships intended
for compliance with chapter II-2;

.2 any controls intended for the operation
of watertight doors, equalization devices,
valves on piping or on ventilation ducts
intended to maintain the integrity of
watertight bulkheads from above the
bulkhead deck of passenger ships and the
freeboard deck of cargo ships become
inaccessible or inoperable; and

.3 immersion of any part of piping or
ventilation ducts located within the
assumed extent of damage and carried
through a watertight boundary if this can
lead to the progressive flooding of
compartments not assumed as flooded.
5.4 However, where compartments
assumed flooded due to progressive
flooding are taken into account in the
damage stability calculations multiple
values of s intermediate, i may be
calculated assuming equalization in
additional flooding phases.

5.5 Except as provided in paragraph 5.3.1,
openings closed by means of watertight
manhole covers and flush scuttles,
remotely operated sliding watertight doors,

sidescuttles of the non-opening type as well
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as watertight access doors and watertight
hatch covers required to be kept closed at
sea need not be considered.

6 Where horizontal watertight boundaries
are fitted above the waterline under
consideration the s-value calculated for the
lower compartment or group of
compartments shall be obtained by
multiplying the value as determined in
paragraph 1.1 by the reduction factor v
maccording to paragraph 6.1, which
represents the probability that the spaces
above the horizontal subdivision will not be
flooded.

6.1 The factor vm shall be obtained from
the formula:

vm =V)Hj, n, m, d - (WHj, n, m-1, d(
where:

Hj, n, m is the least height above the
baseline, in metres, within the longitudinal
range of x 1(j)..x2(j+n-1) of the m th
horizontal boundary which is assumed to
limit the vertical extent of flooding for the
damaged compartments under
consideration;

Hj, n, m-1is the least height above the
baseline, in metres, within the longitudinal
range of x 1(j)..x2(j+n-1) of the (m-1)th
horizontal boundary which is assumed to

limit the vertical extent of flooding for the
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damaged compartments under
consideration;

w1 60

j signifies the aft terminal of the damaged
compartments under consideration;

m represents each horizontal boundary
counted upwards from the waterline under
consideration;

d is the draught in question as defined in
regulation 2;

xland x2represent the terminals of the
compartment or group of compartments
considered in regulation 7-1.

6.1.1 The factors v(Hj, n, m, d) and v(Hj, n,
m-1, d) shall be obtained from the

formulae:
V(H.d)= 03% , if (H,-d) is less than, or equal to, 7.8 m;
V(H,d)=08+ OII-(H':#—' m all other cases,
where:

v(Hj, n, m, d) is to be taken as 1, if Hm
coincides with the uppermost watertight
boundary of the ship within the range
x1(j)...x2(j+n-1), and

v(Hj, n, 0, d) is to be taken as 0.

In no case is vm to be taken as less than
zero or more than 1.

6.2 In general, each contribution dA to the
index A in the case of horizontal

subdivisions is obtained from the formula:

. = fa | A a )
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dA =pi-Jvl-sminl)+v2 -v1 (- smin2 +--
) +1-vm-1 (- sminm([

where:

vm = the v-value calculated in accordance
with paragraph 6.1;

smin = the least s-factor for all
combinations of damages obtained when
the assumed damage extends from the
assumed damage height Hm downwards.
Regulation 7-3

1 For the purpose of the subdivision and
damage stability calculations of the
regulations, the permeability of each
general compartment or part of a

compartment shall be as follows:

=

] A o
vm = A1 v NIAUINAINITIA 6.1;
smin = Uade s dagNgad niunissiuiuvesaIy
= M vy A = Ao oa o
demenlasulleanuidsmenduiivgiuiurgiean

ANUEIAIEE e TAUTYg 1LY Hm anas

JauenAu 7-3
1 171979 UsaantunITuUIsEILaENITAIUINN TS
A lugn WAe 88978 TIAU ,NNSTUNIUVDILARE

Yasvnlunson1antlaunstosaztduna:

Spaces Permeability
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Appropriated to stores 0.6 Aivres mudnis 0.6
Occupied by accommodation  0.95 Tdeuduiinn 0.95
Occupied by machinery 0.85 Fldruedosdng 0.85
Void spaces 0.95 2499914 0.95
Intended for liquids 0 %30.95 ildwmivveunalr 0 wse 0.95

2 For the purpose of the subdivision and
damage stability calculations of the
regulations, the permeability of each cargo
compartment or part of a compartment

shall be as follows:
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Spaces Permeability at Permeability at Permeability at

7779 draught ds draught dp draught dl
MsBuriuiszesuth | msTurufissesAui | nsfuruiissegiug
ands an dp an dl

Dry cargo spaces 0.70 0.80 0.95

fufiuaudus

Container spaces 0.70 0.80 0.95

Nufiivves

Roro Spaces 0.90 0.90 0.95

%94779 Roro

Cargo liquids 0.70 0.80 0.95

AuALvan

Regulation 8

Special requirements concerning passenger
ship stability

1 A passenger ship intended to carry 400 or
more persons shall have watertight
subdivision abaft the collision bulkhead so
that si= 1 for a damage involving all the
compartments within 0.08L measured from
the forward perpendicular for the three
loading conditions used to calculate the
attained subdivision index A. If the attained

subdivision index A is calculated for
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different trims, this requirement shall also
be satisfied for those loading conditions.

2 A passenger ship intended to carry 36 or
more persons is to be capable of
withstanding damage along the side shell to
an extent specified in paragraph 3.
Compliance with this regulation is to be
achieved by demonstrating that si, as
defined in regulation 7-2, is not less than 0.9
for the three loading conditions used to
calculate the attained subdivision index A. If
the attained subdivision index A is
calculated for different trims, this
requirement shall also be satisfied for those
loading conditions.

3 The damage extent to be assumed when
demonstrating compliance with paragraph 2,
is to be dependent on the total number of
persons carried, and L, such that:

.1 the vertical extent of damage is to extend
from the ship’s moulded baseline to a
position up to 12.5 m above the position of
the deepest subdivision draught as defined
in regulation 2, unless a lesser vertical
extent of damage were to give a lower
value of si, in which case this reduced
extent is to be used;

.2 where 400 or more persons are to be
carried, a damage length of 0.03L, but not

less than 3 m is to be assumed at any
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position along the side shell, in conjunction
with a penetration inboard of 0.1B but not
less than 0.75 m measured inboard from
the ship side, at right angles to the
centreline at the level of the deepest
subdivision draught;

.3 where less than 400 persons are carried,
damage length is to be assumed at any
position along the shell side between
transverse watertight bulkheads provided
that the distance between two adjacent
transverse watertight bulkheads is not less
than the assumed damage length. If the
distance between adjacent transverse
watertight bulkheads is less than the
assumed damage length, only one of these
bulkheads shall be considered effective for
the purpose of demonstrating compliance
with paragraph 2;

.4 where 36 persons are carried, a damage
length of 0.015L but not less than 3 m is to
be assumed, in conjunction with a
penetration inboard of 0.05B but not less
than 0.75 m; and

.5 where more than 36, but fewer than 400
persons are carried the values of damage
length and penetration inboard, used in the
determination of the assumed extent of
damage, are to be obtained by linear

interpolation between the values of
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damage length and penetration which apply
for ships carrying 36 persons and 400
persons as specified in subparagraphs .4 and
2.

Regulation 8-1

System capabilities and operational
information after a flooding casualty on
passenger ships

1 Application

Passenger ships having length, as defined in
regulation II-1/2.5, of 120 m or more or
having three or more main vertical zones
shall comply with the provisions of this
regulation.

2 Availability of essential systems in case of
flooding damage*

A passenger ship shall be designed so that
the systems specified in regulation 1I-2/21.4
remain operational when the ship is subject
to flooding of any single watertight
compartment.

3 Operational information after a flooding
casualty

3.1 For the purpose of providing operational
information to the master for safe return to
port after a flooding casualty, passenger
ships, as specified in paragraph 1, shall have:
.1 an onboard stability computer; or

.2 shore-based support,
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based on the guidelines developed by the
Organization.

3.2 Passenger ships constructed before 1
January 2014 shall comply with the
provisions in paragraph 3.1 not later than
the first renewal survey after 1 January
2025.

PART B-2

SUBDIVISION, WATERTIGHT AND
WEATHERTIGHT INTEGRITY

Regulation 9

Double bottoms in passenger ships and
cargo ships other than tankers

2 Where a double bottom is required to be
fitted the inner bottom shall be continued
out to the ship's sides in such a manner as
to protect the bottom to the turn of the
bilge. Such protection will be deemed
satisfactory if the inner bottom is not lower
at any part than a plane parallel with the
keel line and which is located not less than
a vertical distance h measured from the
keel line, as calculated by the formula:

h =B/20

However, in no case is the value of h to be
less than 760 mm, and need not be taken
as more than 2,000 mm.

3.1 Small wells constructed in the double
bottom in connection with drainage

arrangements shall not extend downward
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more than necessary. The vertical distance
from the bottom of such a well to a plane
coinciding with the keel line shall not be
less than h/2or 500 mm, whichever is
greater, or compliance with paragraph 8 of
this regulation shall be shown for that part
of the ship

3.2 Other wells (e.g. for lubricating oil under
main engines) may be permitted by the
Administration if satisfied that the
arrangements give protection equivalent to
that afforded by a double bottom
complying with this regulation.

3.2.1 For a cargo ship of 80 m in length and
upwards or for a passenger ship, proof of
equivalent protection is to be shown by
demonstrating that the ship is capable of
withstanding bottom damages as specified
in paragraph 8. Alternatively, wells for
lubricating oil below main engines may
protrude into the double bottom below the
boundary line defined by the distance h
provided that the vertical distance between
the well bottom and a plane coinciding
with the keel line is not less thanh/2or 500
mm, whichever is greater.

3.2.2 For cargo ships of less than 80 m in
length the arrangements shall provide a
level of safety to the satisfaction of the

Administration.

aeandesiuwuInsEanazdedlivesndn b/ 2 n3e
500 1y. wawsduIulaazganimsen1sujusniu

o &
9790 8 VANEIU

LADILANITDUIAUANTUNIANUYDILI D

3.2 naudu 9 Yudmsunisnaeduiiduaiela
LATDIUUANAN) D19ATUBLYINAINNIINT MINWBL
Mdennasiulvianufuaseaisumniunviesodes

(% £
o v A

FuufuRnudededull

3.2.1 dmsuiseussynaudniinnuen 80 wastuly
sodmsuIelavasazfataniwangiunisUesiun

WeumilaenanslmiuiseaiusanumfenlIny

Hemeduiinunszyluisse 8 wsenaudmiuae

' 1% ]
A o o = IG’LQI

du Unfuie fLASeguAnanatusanuduanq

1 v 1 v r-:l' o a
WA UATLAULYALAUN AN UALABTZEEN19 h taedl
UYL E ML UIFITENINNUUDALLAIBITUN

Inalesiudunseanglivosndt h/ 2 e 500 Uy,

a v

3.2.2 dmsuiseusinduaidaliug1itesnin 80
WATNNTINNSBUITABITEAUAINUARAABLBAIY

Nanelavoweusms



4 A double bottom need not be fitted in
way of watertight tanks, including dry tanks
of moderate size, provided the safety of the
ship is not impaired in the event of bottom
or side damage.

5 In the case of passenger ships to which
the provisions of regulation 1.5 apply and
which are engaged on regular service within
the limits of a short international voyage as
defined in regulation 11/3.22, the
Administration may permit a double bottom
to be dispensed with if satisfied that the
fitting of a double bottom in that part
would not be compatible with the design
and proper working of the ship.

6 Any part of a cargo ship of 80 m in length
and upwards or of a passenger ship that is
not fitted with a double bottom in
accordance with paragraphs 1, 4 or 5, as
specified in paragraph 2, shall be capable of
withstanding bottom damages, as specified
in paragraph 8, in that part of the ship. For
cargo ships of less than 80 m in length the
alternative arrangements shall provide a
level of safety to the satisfaction of the
Administration.

7 In the case of unusual bottom
arrangements in a cargo ship of 80 m in
length and upwards or a passenger ship, it

shall be demonstrated that the ship is
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capable of withstanding bottom damages as
specified in paragraph 8. For cargo ships of
less than 80 m in length the alternative
arrangements shall provide a level of safety
to the satisfaction of the Administration.

8 Compliance with paragraphs 3.1, 3.2.1, 6
or 7 is to be achieved by demonstrating
that si, when calculated in accordance with
regulation 7-2, is not less than 1 for all
service conditions when subject to bottom
damage with an extent specified in
subparagraph .2 below for any position in
the affected part of the ship:

.1 Flooding of such spaces shall not render
emergency power and lighting, internal
communication, signals or other emergency
devices inoperable in other parts of the
ship.

.2 Assumed extent of damage shall be as

follows:
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Vertical extent measured
from the keel line

YDULUALLIATIAINAUNTEAN | than 2 m

g B / 20 unuAliitiesndn 0.76

B/20, to be taken not less

than 0.76 m and not more

Wwnswaz by 2 wes

B/20, to be taken not less
than 0.76 m and not more
than 2 m

B / 20 unuAliveunin 0.76

waswaz by 2 wes

3 If any damage of a lesser extent than the
maximum damage specified in .2 would
result in a more severe condition, such
damage should be considered

9 In case of large lower holds in passenger
ships, the Administration may require an
increased double bottom height of not
more than B/10 or 3 m, whichever is less,
measured from the keel line. Alternatively,
bottom damages may be calculated for
these areas, in accordance with paragraph 8,
but assuming an increased vertical extent.
Regulation 10

Construction of watertight bulkheads

1 Each watertight subdivision bulkhead,
whether transverse or longitudinal, shall be
constructed having scantlings as specified in
regulation 2.17. In all cases, watertight
subdivision bulkheads shall be capable of
supporting at least the pressure due to a

head of water up to the bulkhead deck of
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passenger ships and the freeboard deck of
cargo ships.

2 Steps and recesses in watertight
bulkheads shall be as strong as the
bulkhead at the place where each occurs
Regulation 11

Initial testing of watertight bulkheads, etc.

1 Testing watertight spaces not intended to
hold liquids and cargo holds intended to
hold ballast by filling them with water is not
compulsory. When testing by filling with
water is not carried out, a hose test shall be
carried out where practicable. This test shall
be carried out in the most advanced stage
of the fitting out of the ship. Where a hose
test is not practicable because of possible
damage to machinery, electrical equipment
insulation or outfitting items, it may be
replaced by a careful visual examination of
welded connections, supported where
deemed necessary by means such as a dye
penetrant test or an ultrasonic leak test or
an equivalent test. In any case a thorough
inspection of the watertight bulkheads shall
be carried out.

2 The forepeak, double bottom (including
duct keels) and inner skins shall be tested
with water to a head corresponding to the

requirements of regulation 10.1.
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3 Tanks which are intended to hold liquids,
and which form part of the watertight
subdivision of the ship, shall be tested for
tightness and structural strength with water
to a head corresponding to its design
pressure. The water head is in no case to be
less than the top of the air pipes or to a
level of 2.4 m above the top of the tank,
whichever is the greater.

4 The tests referred to in paragraphs 2 and
3 are for the purpose of ensuring that the
subdivision structural arrangements are
watertight and are not to be regarded as a
test of the fitness of any compartment for
the storage of oil fuel or for other special
purposes for which a test of a superior
character may be required depending on
the height to which the liquid has access in
the tank or its connections.

Regulation 12

Peak and machinery space bulkheads, shaft
tunnels, etc

1 A collision bulkhead shall be fitted which
shall be watertight up to the bulkhead deck
of passenger ships andthe freeboard deck of
cargo ships. This bulkhead shall be located
at a distance from the forward
perpendicular of not less than 0.05L or 10
m, whichever is the less, and, except as

may be permitted by the Administration,
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not more than 0.08L or 0.05L + 3 m,
whichever is the greater.

2 The ship shall be so designed that si
calculated in accordance with regulation 7-2
will not be less than 1 at the deepest
subdivision draught loading condition, level
trim or any forward trim loading conditions,
if any part of the ship forward of the
collision bulkhead is flooded without
vertical limits:

.1 at the mid-length of such extension;

.2 at a distance 0.015L forward of the
forward perpendicular; or

.3 at a distance 3 m forward of the forward
perpendicular,

whichever gives the smallest measurement.
3 Where any part of the ship below the
waterline extends forward of the forward
perpendicular, e.g. a bulbous bow, the
distances stipulated in paragraph 1 shall be
measured from a point either:

.1 at the mid-length of such extension;

.2 at a distance 0.015L forward of the
forward perpendicular; or

.3 at a distance 3 m forward of the forward
perpendicular,

whichever gives the smallest measurement
4 The bulkhead may have steps or recesses
provided they are within the limits
prescribed in paragraph 1 or 3.
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5 No doors, manholes, access openings,
ventilation ducts or any other openings
shall be fitted in the collision bulkhead
below the bulkhead deck of passenger ships
and the freeboard deck of cargo ships.

6.1 Except as provided in paragraph 6.2, the
collision bulkhead may be pierced below
the bulkhead deck of passenger ships and
the freeboard deck of cargo ships by not
more than one pipe for dealing with fluid in
the forepeak tank, provided that the pipe is
fitted with a screw-down valve capable of
being operated from above the bulkhead
deck of passenger ships and the freeboard
deck of cargo ships, the valve being located
inside the forepeak at the collision
bulkhead. The Administration may,
however, authorize the fitting of this valve
on the after side of the collision bulkhead
provided that the valve is readily accessible
under all service conditions and the space
in which it is located is not a cargo space.
Alternatively, for cargo ships, the pipe may
be fitted with a butterfly valve suitably
supported by a seat or flanges and capable
of being operated from above the freeboard
deck. All valves shall be of steel, bronze or
other approved ductile material. Valves of
ordinary cast iron or similar material are not

acceptable.

1 v

5 lifivsen, Y9990, Y8aln, IeTTUIYBINIANID

Y

“outndu o AnasturnudusulanaiiAuTeuse

lagansuazanivsuasalTausINaLA

6.1 snuiumudiseylilugontid 6.2 siusurues
gninzadlimaihiifuresdelasansuazniaiing
vasaiFousmnaud Iilegliiiunilsviedmivianis
fuvaamarluds forepeak mnveRnsasae MdmUL

PN v v v & a
aﬂgaﬂ‘l/lmm’iai‘umulmmﬂmuuum@ﬂm’mu%mﬁa

lngansiazaIafinnsiiguaasoussndunng e

Y

nelu forepeak MHAUAUYY pe1glsAnIUNIINTS
DIUBUBIUNTANUINAIT  AIUNEIVDIHAUA WYY

Tneikoulvinndranuisandaladnenielaaula

a U

nsldnuianuauasiuiiasedlaleiunussynaus

(%
Y

ANNMIWABNNLT ANNTULSDVUAIEUAT V1DB1ILAN
MAREDNTDISUBE MU AULAB WA UVI DMLY AU
LAZAINITOANTUNITINNAIUVUAIATN NUDSA

¢ & Y I3 I3 § A o aY yo
IMAIVNNUALADILUULAAN Uﬁ@u%ﬂi@'ﬂﬁ@!%l@liUﬂqﬁ

o

Susesdu 9 ldaunsaldndiveundnraesssunnie

[y

anneaneiule



6.2 If the forepeak is divided to hold two
different kinds of liquids the Administration
may allow the collision bulkhead to be
pierced below the bulkhead deck of
passenger ships and the freeboard deck of
cargo ships by two pipes, each of which is
fitted as required by paragraph 6.1, provided
the Administration is satisfied that there is
no practical alternative to the fitting of such
a second pipe and that, having regard to the
additional subdivision provided in the
forepeak, the safety of the ship is
maintained.

7 Where a long forward superstructure is
fitted, the collision bulkhead shall be
extended weathertight to the deck next
above the bulkhead deck of passenger ships
and the freeboard deck of cargo ships. The
extension need not be fitted directly above
the bulkhead below provided that all parts
of the extension, including any part of the
ramp attached to it are located within the
limits prescribed in paragraph 1 or 3, with
the exception permitted by paragraph 8 and
that the part of the deck which forms the
step is made effectively weathertight. The
extension shall be so arranged as to
preclude the possibility of the bow door or

ramp, where fitted, causing damage to it in
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the case of damage to, or detachment of, a
bow door or any part of the ramp.

8 Where bow doors are fitted and a sloping
loading ramp forms part of the extension of
the collision bulkhead above the bulkhead
deck of passenger ships and the freeboard
deck of cargo ships the ramp shall be
weathertight over its complete length. In
cargo ships the part of the ramp which is
more than 2.3 m above the freeboard deck
may extend forward of the limit specified in
paragraph 1 or 3. Ramps not meeting the
above requirements shall be disregarded as
an extension of the collision bulkhead.

9 The number of openings in the extension
of the collision bulkhead above the
freeboard deck shall be restricted to the
minimum compatible with the design and
normal operation of the ship. All such
openings shall be capable of being closed
weathertight.

10 Bulkheads shall be fitted separating the
machinery space from cargo and
accommodation spaces forward and aft and
made watertight up to the bulkhead deck of
passenger ships and the freeboard deck of
cargo ships. An afterpeak bulkhead shall
also be fitted and made watertight up to
the bulkhead deck or the freeboard deck.

The afterpeak bulkhead may, however, be
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stepped below the bulkhead deck or the
freeboard deck, provided the degree of
safety of the ship as regards subdivision is
not thereby diminished.

11 In all cases stern tubes shall be enclosed
in watertight spaces of moderate volume. In
passenger ships the stern gland shall be
situated in a watertight shaft tunnel or other
watertight space separate from the stern
tube compartment and of such volume
that, if flooded by leakage through the stern
gland, the bulkhead deck will not be
immersed. In cargo ships other measures to
minimize the danger of water penetrating
into the ship in case of damage to stern
tube arrangements may be taken at the
discretion of the Administration."

Regulation 13

Openings in watertight bulkheads below the
bulkhead deck in passenger ships

1 The number of openings in watertight
bulkheads shall be reduced to the
minimum compatible with the design and
proper working of the ship, satisfactory
means shall be provided for closing these
openings.

2.1 Where pipes, scuppers, electric cables,
etc., are carried through watertight

bulkheads, arrangements shall be made to
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ensure the watertight integrity of the
bulkheads.

2.2 Valves not forming part of a piping
system shall not be permitted in watertight
bulkheads.

2.3 Lead or other heat sensitive materials
shall not be used in systems which
penetrate watertight bulkheads, where
deterioration of such systems in the event
of fire would impair the watertight integrity
of the bulkheads.

3 No doors, manholes, or access openings
are permitted in watertight transverse
bulkheads dividing a cargo space from an
adjoining cargo space, except as provided in
paragraph 9.1 and in regulation 14.

4 Subject to paragraph 10, not more than
one door, apart from the doors to shaft
tunnels, may be fitted in each watertight
bulkhead within spaces containing the main
and auxiliary propulsion machinery including
boilers serving the needs of propulsion.
Where two or more shafts are fitted, the
tunnels shall be connected by an
intercommunicating passage. There shall be
only one door between the machinery
space and the tunnel spaces where two
shafts are fitted and only two doors where
there are more than two shafts. All these

doors shall be of the sliding type and shall
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be so located as to have their sills as high
as practicable. The hand gear for operating
these doors from above the bulkhead deck
shall be situated outside the spaces
containing the machinery.

5.1 Watertight doors, except as provided in
paragraph 9.1 or regulation 14, shall be
power-operated sliding doors complying
with the requirements of paragraph 7
capable of being closed simultaneously
from the central operating console at the
navigation bridge in not more than 60 s with
the ship in the upright position.

5.2 The means of operation whether by
power or by hand of any power-operated
sliding watertight door shall be capable of
closing the door with the ship listed to 15 °
either way. Consideration shall also be given
to the forces which may act on either side
of the door as may be experienced when
water is flowing through the opening
applying a static head equivalent to a water
height of at least 1 m above the sill on the
centreline of the door.

5.3 Watertight door controls, including
hydraulic piping and electric cables, shall be
kept as close as practicable to the bulkhead
in which the doors are fitted, in order to
minimize the likelihood of them being

involved in any damage which the ship may
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sustain. The positioning of watertight doors
and their controls shall be such that if the
ship sustains damage within one fifth of the
breadth of the ship, as defined in regulation
2, such distance being measured at right
angles to the centreline at the level of the
deepest subdivision draught, the operation
of the watertight doors clear of the
damaged portion of the ship is not
impaired.

6 All power-operated sliding watertight
doors shall be provided with means of
indication which will show at all remote
operating positions whether the doors are
open or closed. Remote operating positions
shall only be at the navigation bridge as
required by paragraph 7.1.5 and at the
location where hand operation above the
bulkhead deck is required by paragraph
7.1.4.

7.1 Each power-operated sliding watertight
door:

.1 shall have a vertical or horizontal motion;
.2 shall, subject to paragraph 10, be
normally limited to a maximum clear
opening width of 1.2 m. The Administration
may permit larger doors only to the extent
considered necessary for the effective

operation of the ship provided that other
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safety measures, including the following, are
taken into consideration:

.1 special consideration shall be given to
the strength of the door and its closing
appliances in order to prevent leakages; and
.2 the door shall be located inboard the
damage zone B/5;

.3 shall be fitted with the necessary
equipment to open and close the door
using electric power, hydraulic power, or
any other form of power that is acceptable
to the Administration;

.4 shall be provided with an individual
hand-operated mechanism. It shall be
possible to open and close the door by
hand at the door itself from either side, and
in addition, close the door from an
accessible position above the bulkhead
deck with an all round crank motion or
some other movement providing the same
degree of safety acceptable to the
Administration. Direction of rotation or other
movement is to be clearly indicated at all
operating positions. The time necessary for
the complete closure of the door, when
operating by hand gear, shall not exceed 90
s with the ship in the upright position;

.5 shall be provided with controls for
opening and closing the door by power

from both sides of the door and also for
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closing the door by power from the central
operating console at the navigation bridge;
.6 shall be provided with an audible alarm,
distinct from any other alarm in the area,
which will sound whenever the door is
closed remotely by power and which shall
sound for at least 5 s but no more than 10 s
before the door begins to move and shall
continue sounding until the door is
completely closed. In the case of remote
hand operation it is sufficient for the
audible alarm to sound only when the door
is moving. Additionally, in passenger areas
and areas of high ambient noise the
Administration may require the audible
alarm to be supplemented by an
intermittent visual signal at the door; and

.7 shall have an approximately uniform rate
of closure under power. The closure time,
from the time the door begins to move to
the time it reaches the completely closed
position shall in no case be less than 20 s
or more than 40 s with the ship in the
upright position.

7.2 The electrical power required for power-
operated sliding watertight doors shall be
supplied from the emergency switchboard
either directly or by a dedicated distribution
board situated above the bulkhead deck.

The associated control, indication and alarm
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circuits shall be supplied from the
emergency switchboard either directly

or by a dedicated distribution board
situated above the bulkhead deck and be
capable of being automatically supplied by
the transitional source of emergency
electrical power required by regulation
42.3.1.3 in the event of failure of either the
main or emergency source of electrical
power.

7.3 Power-operated sliding watertight doors
shall have either:

.1 a centralized hydraulic system with two
independent power sources each consisting
of a motor and pump capable of
simultaneously closing all doors. In addition,
there shall be for the whole installation
hydraulic accumulators of sufficient capacity
to operate all the doors at least three
times, i.e. closed-open-closed, against an
adverse list of 15°. This operating cycle shall
be capable of being carried out when the
accumulator is at the pump cut-in pressure.
The fluid used shall be chosen considering
the temperatures liable to be encountered
by the installation during its service. The
power operating system shall be designed
to minimize the possibility of having a single
failure in the hydraulic piping adversely

affect the operation of more than one door.
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The hydraulic system shall be provided with
a low-level alarm for hydraulic fluid
reservoirs serving the power operated
system and a low gas pressure alarm or
other effective means of monitoring loss of
stored energy in hydraulic accumulators.
These alarms are to be audible and visual
and shall be situated on the central
operating console at the navigation bridge;
or

.2 an independent hydraulic system for
each door with each power source
consisting of a motor and pump capable of
opening and closing the door. In addition,
there shall be a hydraulic accumulator of
sufficient capacity to operate the door at
least three times, i.e. closed open-closed,
against an adverse list of 15°. This operating
cycle shall be capable of being carried out
when the accumulator is at the pump cut-in
pressure. The fluid used shall be chosen
considering the temperatures liable to be
encountered by the installation during its
service. A low gas pressure group alarm or
other effective means of monitoring loss of
stored energy in hydraulic accumulators
shall be provided at the central operating
console on the navigation bridge. Loss of
stored energy indication at each local

operating position shall also be provided; or
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.3 an independent electrical system and
motor for each door with each power
source consisting of a motor capable of
opening and closing the door. The power
source shall be capable of being
automatically supplied by the transitional
source of emergency electrical power as
required by regulation 42.4.2 - in the event
of failure of the transitional source of
emergency electrical power as required by
regulation 42.4.2 - in the event of failure of
either the main or emergency source of
electrical power and with sufficient capacity
to operate the door at least three times, i.e.
closed-open-closed, against an adverse list
of 150.

For the systems specified in paragraphs
7.3.1,7.3.2 and 7.3.3, provision should be
made as follows: Power systems for power-
operated watertight sliding doors shall be
separate from any other power system. A
single failure in the electric or hydraulic
power-operated systems excluding the
hydraulic actuator shall not prevent the
hand operation of any door.

7.4 Control handles shall be provided at
each side of the bulkhead at a minimum
height of 1.6 m above the floor and shall be
so arranged as to enable persons passing

through the doorway to hold both handles
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in the open position without being able to
set the power closing mechanism in
operation accidentally. The direction of
movement of the handles in opening and
closing the door shall be in the direction of
door movement and shall be clearly
indicated.

7.5 As far as practicable, electrical
equipment and components for watertight
doors shall be situated above the bulkhead
deck and outside hazardous areas and
spaces.

7.6 The enclosures of electrical components
necessarily situated below the bulkhead
deck shall provide suitable protection
against the ingress of water.*

7.7 Electric power, control, indication and
alarm circuits shall be protected against
fault in such a way that a failure in one
door circuit will not cause a failure in any
other door circuit. Short circuits or other
faults in the alarm or indicator circuits of a
door shall not result in a loss of power
operation of that door. Arrangements shall
be such that leakage of water into the
electrical equipment located below the
bulkhead deck will not cause the door to
open.

7.8 A single electrical failure in the power

operating or control system of a power-
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operated sliding watertight door shall not
result in a closed door opening. Availability
of the power supply should be
continuously monitored at a point in the
electrical circuit as near as practicable to
each of the motors required by paragraph
7.3. Loss of any such power supply should
activate an audible and visual alarm at the
central operating console at the navigation
bridge.

8.1 The central operating console at the
navigation bridge shall have a “master
mode” switch with two modes of control: a
“local control” mode which shall allow any
door to be locally opened and locally
closed after use without automatic closure,
and a “doors closed” mode which shall
automatically close any door that is open.
The “doors closed” mode shall
automatically close any door that is open.
The “doors closed” mode shall permit
doors to be opened locally and shall
automatically re-close the doors upon
release of the local control mechanism. The
“master mode” switch shall normally be in
the “local control” mode. The “doors
closed” mode shall only be used in an
emergency or for testing purposes. Special
consideration shall be given to the reliability

of the “master mode” switch.
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8.2 The central operating console at the
navigation bridge shall be provided with a
diagram showing the location of each door,
with visual indicators to show whether each
door is open or closed. A red light shall
indicate a door is fully open and a green
light shall indicate a door is fully closed.
When the door is closed remotely the red
light shall indicate the intermediate position
by flashing. The indicating circuit shall be
independent of the control

8.3 It shall not be possible to remotely
open any door from the central operating
console.

9.1 If the Administration is satisfied that
such doors are essential, watertight doors of
satisfactory construction may be fitted in
watertight bulkheads dividing cargo between
deck spaces. Such doors may be hinged,
rolling or sliding doors but shall not be
remotely controlled. They shall be fitted at
the highest level and as far from the shell
plating as practicable, but in no case shall
the outboard vertical edges be situated at a
distance from the shell plating which is less
than one fifth of the breadth of the ship, as
defined in regulation 2, such distance being
measured at right angles to the centreline
at the level of the deepest subdivision

draught.
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9.2 Should any such doors be accessible
during the voyage, they shall be fitted with
a device which prevents unauthorized
opening. When it is proposed to fit such
doors, the number and arrangements shall
receive the special consideration of the
Administration.

10 Portable plates on bulkheads shall not
be permitted except in machinery spaces.
The Administration may permit not more
than one power-operated sliding watertight
door in each watertight bulkhead larger
than those specified in paragraph 7.1.2 to
be substituted for these portable plates,
provided these doors are intended to
remain closed during navigation except in
case of urgent necessity at the discretion of
the master. These doors need not meet the
requirements of paragraph 7.1.4 regarding
complete closure by hand-operated gear in
90 s.

11.1 Where trunkways or tunnels for access
from crew accommodation to the
machinery spaces, for piping, or for any
other purpose are carried through watertight
bulkheads, they shall be watertight and in
accordance with the requirements of
regulation 16-1. The access to at least one
end of each such tunnel or trunkway, if

used as a passage at sea, shall be through a
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trunk extending watertight to a height
sufficient to permit access above the
bulkhead deck. The access to the other end
of the trunkway or tunnel may be through a
watertight door of the type required by its
location in the ship. Such trunkways or
tunnels shall not extend through the first
subdivision bulkhead abaft the collision
bulkhead

11.2 Where it is proposed to fit tunnels
piercing watertight bulkheads, these shall
receive the special consideration of the
Administration.

11.3 Where trunkways in connection with
refrigerated cargo and ventilation or forced
draught trunks are carried through more
than one watertight bulkhead, the means of
closure at such openings shall be operated
by power and be capable of being closed
from a central position situated above the
bulkhead deck.

Regulation 13-1

Openings in watertight bulkheads and
internal decks in cargo ships

1 The number of openings in watertight
subdivisions is to be kept to a minimum
compatible with the design and proper
working of the ship. Where penetrations of
watertight bulkheads and internal decks are

necessary for access, piping, ventilation,
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electrical cables, etc., arrangements are to
be made to maintain the watertight
integrity.

The Administration may permit relaxation in
the watertightness of openings above the
freeboard deck, provided that it is
demonstrated that any progressive flooding
can be easily controlled and that the safety
of the ship is not impaired.

2 Doors provided to ensure the watertight
integrity of internal openings which are used
while at sea are to be sliding watertight
doors capable of being remotely closed
from the bridge and are also to be operable
locally from each side of the bulkhead.
Indicators are to be provided at the control
position showing whether the doors are
open or closed, and an audible alarm is to
be provided at the door closure. The

power, control and indicators are to be

operable in the event of main power failure.

Particular attention is to be paid to
minimizing the effect of control system
failure. Each power-operated sliding

watertight door shall be provided with an

individual handoperated mechanism. It shall

be possible to open and close the door by
hand at the door itself from both sides.
3 Access doors and access hatch covers

normally closed at sea, intended to ensure
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the watertight integrity of internal openings,
shall be provided with means of indication
locally and on the bridge showing whether
these doors or hatch covers are open or
closed. A notice is to be affixed to each
such door or hatch cover to the effect that
it is not to be left open.

4 \Watertight doors or ramps of satisfactory
construction may be fitted to internally
subdivide large cargo spaces, provided that
the Administration is satisfied that such
doors or ramps are essential. These doors or
ramps may be hinged, rolling or sliding
doors or ramps, but shall not be remotely
controlled. Should any of the doors or
ramps be accessible during the voyage, they
shall be fitted with a device which prevents
unauthorized opening.

5 Other closing appliances which are kept
permanently closed at sea to ensure the
watertight integrity of internal openings shall
be provided with a notice which is to be
affixed to each such closing appliance to
the effect that it is to be kept closed.
Manholes fitted with closely bolted covers
need not be so marked.

Regulation 14

Passenger ships carrying goods vehicles and

accompanying personnel
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1 This regulation applies to passenger ships
designed or adapted for the carriage of
goods vehicles and accompanying
personnel.

2 If in such a ship the total number of
passengers which include personnel
accompanying vehicles does not exceed 12
+ Ad/25, where Ad = total deck area (square
metres) of spaces available for the stowage
of goods vehicles and where the clear
height at the stowage position and at the
entrance to such spaces is not less than 4
m, the provisions of regulations 13.9.1 and
13.9.2 in respect of watertight doors apply
except that the doors may be fitted at any
level in watertight bulkheads dividing cargo
spaces. Additionally, indicators are required
on the navigation bridge to show
automatically when each door is closed and
all door fastenings are secured.

3 The ship may not be certified for a higher
number of passengers than assumed in
paragraph 2, if a watertight door has been
fitted in accordance with this regulation.
Regulation 15

Openings in the shell plating below the
bulkhead deck of passenger ships and the

freeboard deck of cargo ships.
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1 The number of openings in the shell
plating shall be reduced to the minimum
compatible with the design and proper
working of the ship.

2 The arrangement and efficiency of the
means for closing any opening in the shell
plating shall be consistent with its intended
purpose and the position in which it is fitted
and generally to the satisfaction of the
Administration.

3.1 Subject to the requirements of the
International Convention on Load Lines in
force, no side scuttle shall be fitted in such
a position that its sill is below a line drawn
parallel to the bulkhead deck at side and
having its lowest point 2.5% of the breadth
of the ship above the deepest subdivision
draught, or 500 mm, whichever is the
greater.

3.2 All side scuttles the sills of which are
below the bulkhead deck of passenger ships
and the freeboard deck of cargo ships, as
permitted by paragraph 3.1, shall be of such
construction as will effectively prevent any
person opening them without the consent
of the master of the ship.

4 Efficient hinged inside deadlights so
arranged that they can be easily and
effectively closed and secured watertight,

shall be fitted to all sidescuttles except that
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abaft one eighth of the ship's length from
the forward perpendicular and above a line
drawn parallel to the bulkhead deck at side
and having its lowest point at a height of 3.7
m plus 2.5% of the breadth of the ship
above the deepest subdivision draught, the
deadlights may be portable in passenger
accommodation, unless the deadlights are
required by the International Convention on
Load Lines in force to be permanently
attached in their proper positions. Such
portable deadlights shall be stowed
adjacent to the sidescuttles they serve.

5.1 No sidescuttles shall be fitted in any
spaces which are appropriated exclusively
to the carriage of cargo.

5.2 Sidescuttles may, however, be fitted in
spaces appropriated alternatively to the
carriage of cargo or passengers, but they
shall be of such construction as will
effectively prevent any person opening
them or their deadlights without the
consent of the master.

6 Automatic ventilating sidescuttles shall
not be fitted in the shell plating below the
bulkhead deck of passenger ships and the
freeboard deck of cargo ships without the
special sanction of the Administration.

7 The number of scuppers, sanitary

discharges and other similar openings in the
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shell plating shall be reduced to the
minimum either by making each discharge
serve for as many as possible of the sanitary
and other pipes, or in any other satisfactory
manner.

8.1 All inlets and discharges in the shell
plating shall be fitted with efficient and
accessible arrangements for preventing the
accidental admission of water into the ship.
8.2.1 Subject to the requirements of the
International Convention on Load Lines in
force, and except as provided in paragraph
8.3, each separate discharge led through the
shell plating from spaces below the
bulkhead deck of passenger ships and the
freeboard deck of cargo ships shall be
provided with either one automatic non-
return valve fitted with a positive means of
closing it from above the bulkhead deck of
passenger ships and the freeboard deck of
cargo ships or with two automatic non-
return valves without positive means of
closing, provided that the inboard valve is
situated above the deepest subdivision
draught and is always accessible for
examination under service conditions.
Where a valve with positive means of
closing is fitted, the operating position
above the bulkhead deck of passenger ships
and the freeboard deck of cargo ships shall
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always be readily accessible and means
shall be provided for indicating whether the
valve is open or closed.

8.2.2 The requirements of the International
Convention on Load Lines in force shall
apply to discharges led through the shell
plating from spaces above the bulkhead
deck of passenger ships and the freeboard
deck of cargo ships.

8.3 Machinery space, main and auxiliary sea
inlets and discharges in connection with the
operation of machinery shall be fitted with
readily accessible valves between the pipes
and the shell plating or between the pipes
and fabricated boxes attached to the shell
plating. In manned machinery spaces the
valves may be controlled locally and shall
be provided with indicators showing
whether they are open or closed.

8.4 Moving parts penetrating the shell
plating below the deepest subdivision
draught shall be fitted with a watertight
sealing arrangement acceptable to the
Administration. The inboard gland shall be
located within a watertight space of such
volume that, if flooded, the bulkhead deck
of passenger ships and the freeboard deck
of cargo ships will not be submerged. The
Administration may require that if such

compartment is flooded, essential or
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emergency power and lighting, internal
communication, signals or other emergency
devices must remain available in other parts
of the ship.

8.5 All shell fittings and valves required by
this regulation shall be of steel, bronze or
other approved ductile material. Valves of
ordinary cast iron or similar material are not
acceptable. All pipes to which this
regulation refers shall be of steel or other
equivalent material to the satisfaction of
the Administration.

9 Gangway, cargo and fuelling ports fitted
below the bulkhead deck of passenger ships
and the freeboard deck of cargo ships shall
be watertight and in no case be so fitted as
to have their lowest point below the
deepest subdivision draught.

10.1 The inboard opening of each ash-
chute, rubbish-chute, etc., shall be fitted
with an efficient cover.

10.2 If the inboard opening is situated
below the bulkhead deck of passenger ships
and the freeboard deck of cargo ships, the
cover shall be watertight and, in addition,
an automatic non-return valve shall be
fitted in the chute in an easily accessible
position above the deepest subdivision

draught.
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Regulation 15-1

External openings in cargo ships

1 All external openings leading to
compartments assumed intact in the
damage analysis, which are below the final
damage waterline, are required to be
watertight.

2 External openings required to be
watertight in accordance with paragraph 1
shall, except for cargo hatch covers, be
fitted with indicators on the bridge.

3 Openings in the shell plating below the
deck limiting the vertical extent of damage
shall be fitted with a device that prevents
unauthorized opening if they are accessible
during the voyage.

4 Other closing appliances which are kept
permanently closed at sea to ensure the
watertight integrity of external openings
shall be provided with a notice affixed to
each appliance to the effect that it is to be
kept closed. Manholes fitted with closely
bolted covers need not be so marked.
Regulation 16

Construction and initial tests of watertight
closures

1 In all ships:

1.1 The design, materials and construction
of all watertight closures such as doors,

hatches, sidescuttles, gangway and cargo
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ports, valves, pipes, ash-chutes and rubbish-
chutes referred to in these regulations shall
be to the satisfaction of the Administration.
1.2 Such valves, doors, hatches and
mechanisms shall be suitably marked to
ensure that they may be properly used to
provide maximum safety.

1.3 The frames of vertical watertight doors
shall have no groove at the bottom in
which dirt might lodge and prevent the
door closing properly.

2 Watertight doors and hatches shall be
tested by water pressure to the maximum
head of water they might sustain in a final
or intermediate stage of flooding. For cargo
ships not covered by damage stability
requirements, watertight doors and hatches
shall be tested by water pressure to a head
of water measured from the lower edge of
the opening to one metre above the
freeboard deck. Where testing of individual
doors and hatches is not carried out
because of possible damage to insulation or
outfitting items, testing of individual doors
and hatches may be replaced by a
prototype pressure test of each type and
size of door or hatch with a test pressure
corresponding at least to the head required
for the individual location. The prototype

test shall be carried out before the door or
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hatch is fitted. The installation method and
procedure for fitting the door or hatch on
board shall correspond to that of the
prototype test. When fitted on board, each
door or hatch shall be checked for proper
seating between the bulkhead, the frame
and the door or between deck, the coaming
and the hatch.

Regulation 16-1

Construction and initial tests of watertight
decks, trunks, etc.

1 Watertight decks, trunks, tunnels, duct
keels and ventilators shall be of the same
strength as watertight bulkheads at
corresponding levels. The means used for
making them watertight, and the
arrangements adopted for closing openings
in them, shall be to the satisfaction of the
Administration. Watertight ventilators and
trunks shall be carried at least up to the
bulkhead deck in passenger ships and up to
the freeboard deck in cargo ships.

2 In passenger ships, where a ventilation
trunk passing through a structure penetrates
a watertight area of the bulkhead deck, the
trunk shall be capable of withstanding the
water pressure that may be present within
the trunk, after having taken into account
the maximum heel angle during flooding, in

accordance with regulation 7-2
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3 In ro-ro passenger ships, where all or part
of the penetration of the bulkhead deck is
on the main ro-ro deck, the trunk shall be
capable of withstanding impact pressure
due to internal water motions (sloshing) of
water trapped on the ro-ro deck.

4 After completion, a hose or flooding test
shall be applied to watertight decks and a
hose test to watertight trunks, tunnels and
ventilators.

Regulation 17

Internal watertight integrity of passenger
ships above the bulkhead deck

1 The Administration may require that all
reasonable and practicable measures shall
be taken to limit the entry and spread of
water above the bulkhead deck. Such
measures may include partial bulkheads or
webs. When partial watertight bulkheads
and webs are fitted on the bulkhead deck,
above or in the immediate vicinity of
watertight

bulkheads, they shall have watertight shell
and bulkhead deck connections so as to
restrict the flow of water along the deck
when the ship is in a heeled damaged
condition. Where the partial watertight
bulkhead does not line up with the
bulkhead below, the bulkhead deck

between shall be made effectively
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watertight. Where openings, pipes, scuppers,
electric cables etc. are carried through the
partial watertight bulkheads or decks within
the immersed part of the bulkhead deck,
arrangements shall be made to ensure the
watertight integrity of the structure above
the bulkhead deck.

2 All openings in the exposed weather deck
shall have coamings of ample height and
strength and shall be provided with efficient
means for expeditiously closing them
weathertight. Freeing ports, open rails and
scuppers shall be fitted as necessary for
rapidly clearing the weather deck of water
under all weather conditions.

3 Air pipes terminating within a
superstructure which are not fitted with
watertight means of closure shall be
considered as unprotected openings when
applying regulation 7-2.6.1.1

4 Sidescuttles, sangway, cargo and fuelling
ports and other means for closing openings
in the shell plating above the bulkhead
deck shall be of efficient design and
construction and of sufficient strength
having regard to the spaces in which they
are fitted and their positions relative to the
deepest subdivision draught.

5 Efficient inside deadlights, so arranged that

they can be easily and effectively closed
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and secured watertight, shall be provided
for all sidescuttles to spaces below the first
deck above the bulkhead deck.

Regulation 17-1

Integrity of the hull and superstructure,
damage prevention and control on ro-ro
passenger ships

1.1 Subject to the provisions of paragraphs
1.2 and 1.3, all accesses that lead to spaces
below the bulkhead deck shall have a
lowest point which is not less than 2.5 m
above the bulkhead deck.

1.2 Where vehicle ramps are installed to
give access to spaces below the bulkhead
deck, their openings shall be able to be
closed weathertight to prevent ingress of
water below, alarmed and indicated to the
navigation bridge.

1.3 The Administration may permit the
fitting of particular accesses to spaces
below the bulkhead deck provided they are
necessary for the essential working of the
ship, e.g. the movement of machinery and
stores, subject to such accesses being made
watertight, alarmed and indicated on the
navigation bridge.

2 Indicators shall be provided on the
navigation bridge for all shell doors, loading
doors and other closing appliances which, if

left open or not properly secured, could, in
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the opinion of the Administration, lead to
flooding of a special category space or ro-ro
space. The indicator system shall be
designed on the fail-safe principle and shall
show by visual alarms if the door is not fully
closed or if any of the securing
arrangements are not in place and fully
locked and by audible alarms if such door
or closing appliances become open or the
securing arrangements become unsecured.
The indicator panel on the navigation bridge
shall be equipped with a mode selection
function “harbour/sea voyage” so arranged
that an audible alarm is given on the
navigation bridge if the ship leaves harbour
with the bow doors, inner doors, stern ramp
or any other side shell doors not closed or
any closing device not in the correct
position. The power supply for the indicator
system shall be independent of the power
supply for operating and securing the doors.
3 Television surveillance and a water
leakage detection system shall be arranged
to provide an indication to the navigation
bridge and to the engine control station of
any leakage through inner and outer bow
doors, stern doors or any other shell doors
which could lead to flooding of special
category spaces or ro-ro spaces.
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SUBDIVISION LOAD LINE ASSIGNMENT FOR
PASSENGER SHIPS

Regulation 18

Assigning, marking and recording of
subdivision load lines for passenger ships

1 In order that the required degree of
subdivision shall be maintained, a load line
corresponding to the approved subdivision
draught shall be assigned and marked on
the ship's sides. A ship intended for
alternating modes of operation may, if the
owners desire, have one or more additional
load lines assigned and marked to
correspond with the subdivision draughts
which the Administration may approve for
the alternative service configurations. Each
service configuration so approved shall
comply with part B-1 of this chapter
independently of the results obtained for
other modes of operation.

2 The subdivision load lines assigned and
marked shall be recorded in the Passenger
Ship Safety Certificate, and shall be
distinguished by the notation P1 for the
principal passenger service configuration,
and P2, P3, etc., for the alternative
configurations. The principal passenger
configuration shall be taken as the mode of
operation in which the required subdivision

index R will have the highest value
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3 The freeboard corresponding to each of
these load lines shall be measured at the
same position and from the same deck line
as the freeboards determined in accordance
with the International Convention on Load
Lines in force.

4 The freeboard corresponding to each
approved subdivision load line and the
service configuration, for which it is
approved, shall be clearly indicated on the
Passenger Ship Safety Certificate.

5 In no case shall any subdivision load line
mark be placed above the deepest load
line in salt water as determined by the
strength of the ship or the International
Convention on Load Lines in force.

6 Whatever may be the position of the
subdivision load line marks, a ship shall in
no case be loaded so as to submerge the
load line mark appropriate to the season
and locality as determined in accordance
with the International Convention on Load
Lines in force.

7 A ship shall in no case be so loaded that
when it is in salt water the subdivision load
line mark appropriate to the particular
voyage and service configuration is
submerged.

PART B-4
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Regulation 19

Damage control information

1 There shall be permanently exhibited, or
readily available on the navigation bridge,
for the guidance of the officer in charge of
the ship, plans showing clearly for each
deck and hold the boundaries of the
watertight compartments, the openings
therein with the means of closure and
position of any controls thereof, and the
arrangements for the correction of any list
due to flooding. In addition, booklets
containing the aforementioned information
shall be made available to the officers of
the ship.

2 General precautions to be included shall
consist of a listing of equipment, conditions,
and operational procedures, considered by
the Administration to be necessary to
maintain watertight integrity under normal
ship operations.

3 Specific precautions to be included shall
consist of a listing of elements (i.e. closures,
security of cargo, sounding of alarms, etc.)
considered by the Administration to be vital
to the survival of the ship, passengers and
crew.

4 In case of ships to which damage stability
requirements of part B-1 apply, damage

stability information shall provide the
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master a simple and easily understandable
way of assessing the ship’s survivability in
all damage cases involving a compartment
or group of compartments.

Regulation 19-1

Damage control drills for passenger ships

1 This regulation applies to passenger ships
constructed before, on or after 1 January
2020.

2 A damage control drill shall take place at
least every three months. The entire crew
need not participate in every drill, but only
those crew members with damage control
responsibilities.

3 The damage control drill scenarios shall
vary each drill so that emergency conditions
are simulated for different damage
conditions and shall, as far as practicable,
be conducted as if there were an actual
emergency.

4 Each damage control drill shall include:
.1 for crew members with damage control
responsibilities, reporting to stations and
preparing for the duties described in the
muster list required by regulation 1I/8;

.2 use of the damage control information
and the on board damage stability
computer, if fitted, to conduct stability
assessments for the simulated damage

conditions;
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.3 establishment of the communications link
between the ship and shore-based support,
if provided;

.4 operation of watertight doors and other
watertight closures;

.5 demonstrating proficiency in the use of
the flooding detection system, if fitted, in
accordance with muster list duties;

.6 demonstrating proficiency in the use of
cross-flooding and equalization systems, if
fitted, in accordance with muster list duties;
.7 operation of bilge pumps and checking of
bilge alarms and automatic bilge pump
starting systems; and

.8 instruction in damage survey and use of
the ship's damage control systems.

5 At least one damage control drill each
year shall include activation of the shore-
based support, if provided in compliance
with regulation II-1/8-1.3, to conduct
stability assessments for the simulated
damage conditions.

6 Every crew member with assigned damage
control responsibilities shall be familiarized
with their duties and about the damage
control information before the voyage
begins.

7 A record of each damage control drill

shall be maintained in the same manner as
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prescribed for the other drills in regulation
I11/19.5.

Regulation 20

Loading of ships.

1 On completion of loading of the ship and
prior to its departure, the master shall
determine the ship's trim and stability and
also ascertain and record that the ship is
upright and in compliance with stability
criteria in relevant regulations. The
determination of the ship's stability shall
always be made by calculation or by
ensuring that the ship is loaded according to
one of the precalculated loading conditions
within the approved stability information.
The Administration may accept the use of
an electronic loading and stability computer
or equivalent means for this purpose.

2 Water ballast should not in general be
carried in tanks intended for oil fuel. In ships
in which it is not practicable to avoid
putting water in oil fuel tanks, oily-water
separating equipment to the satisfaction of
the Administration shall be fitted, or other
alternative means, such as discharge to
shore facilities, acceptable to the
Administration shall be provided for
disposing of the oily-water ballast.

3 The provisions of this regulation are

without prejudice to the provisions of the
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International Convention for the Prevention

of Pollution from Ships in force.

Regulation 21

Periodical operation and inspection of
watertight doors, etc., in passenger ships

1 Operational tests of watertight doors,
sidescuttles, valves and closing mechanisms
of scuppers, ash-chutes and rubbish-chutes
shall take place weekly. In ships in which
the voyage exceeds one week in duration a
complete set of operational tests shall be
held before the voyage commences, and
others thereafter at least once a week
during the voyage.

2 All watertight doors, both hinged and
power operated, in watertight bulkheads, in
use at sea, shall be operated daily.

3 The watertight doors and all mechanisms
and indicators connected therewith, all
valves, the closing of which is necessary to
make a compartment watertight, and all
valves the operation of which is necessary
for damage control cross connections shall
be periodically inspected at sea at least
once a week.

4 A record of all operational tests and
inspections required by this regulation shall

be recorded in the logbook with an explicit
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record of any defects which may be
disclosed.

Regulation 22

Prevention and control of water ingress, etc.

1 All watertight doors shall be kept closed
during navigation except that they may be
opened during navigation as specified in
paragraphs 3 and 4. Watertight doors of a
width of more than 1.2 m in machinery
spaces as permitted by regulation 13.10
may only be opened in the circumstances
detailed in that regulation. Any door which
is opened in accordance with this paragraph
shall be ready to be immediately closed.

2 Watertight doors located below the
bulkhead deck of passenger ships and the
freeboard deck of cargo ships having a
maximum clear opening width of more than
1.2 m shall be kept closed during
navigation, except for limited periods when
absolutely necessary as determined by the
Administration.

3 A watertight door may be opened during
navigation to permit the passage of
passengers or crew, or when work in the
immediate vicinity of the door necessitates
it being opened. The door must be
immediately closed when transit through
the door is complete or when the task

which necessitated it being open is finished.
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The Administration shall authorize that such
a watertight door may be opened during
navigation only after careful consideration
of the impact on ship operations and
survivability taking into account guidance
issued by the Organization. A watertight
door permitted to be opened during
navigation shall be clearly indicated in the
ship's stability information and shall always
be ready to be immediately closed.

4 Portable plates on bulkheads shall always
be in place before the voyage commences,
and shall not be removed during navigation
except in case of urgent necessity at the
discretion of the master. The necessary
precautions shall be taken in replacing them
to ensure that the joints are watertight.
Power-operated sliding watertight doors
permitted in machinery spaces in
accordance with regulation 13.10 shall be
closed before the voyage commences and
shall remain closed during navigation except
in case of urgent necessity at the discretion
of the master.

5 Watertight doors fitted in watertight
bulkheads dividing cargo between deck
spaces in accordance with regulation 13.9.1
shall be closed before the voyage
commences and shall be kept closed during

navigation. The time at which such doors
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are opened or closed shall be recorded in
such log-book as may be prescribed by the
Administration.

6 Gangway, cargo and fuelling ports fitted
below the bulkhead deck of passenger ships
and the freeboard deck of cargo ships shall
be effectively closed and secured watertight
before voyage commences, and shall be
kept closed during navigation.

7 The following doors, located above the
bulkhead deck of passenger ships and the
freeboard deck of cargo ships, shall be
closed and locked before the voyage
commences and shall remain closed and
locked until the ship is at its next berth:

.1 cargo loading doors in the shell or the
boundaries of enclosed superstructures;

.2 bow visors fitted in positions as indicated
in paragraph 7.1;

.3 cargo loading doors in the collision
bulkhead; and

4 ramps forming an alternative closure to
those defined in paragraphs 7.1 to 7.3
inclusive

8 Provided that where a door cannot be
opened or closed while the ship is at the
berth such a door may be opened or left
open while the ship approaches or draws
away from the berth, but only so far as may

be necessary to enable the door to be
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immediately operated. In any case, the
inner bow door must be kept closed.

9 Notwithstanding the requirements of
paragraphs 7.1 and 7.4, the Administration
may authorize that particular doors can be
opened at the discretion of the master, if
necessary for the operation of the ship or
the embarking and disembarking of
passengers when the ship is at safe
anchorage and provided that the safety of
the ship is not impaired.

10 The master shall ensure that an effective
system of supervision and reporting of the
closing and opening of the doors referred to
in paragraph 7 is implemented.

11 The master shall ensure, before any
voyage commences, that an entry in such
log-book as may be prescribed by the
Administration is made of the time the
doors specified in paragraph 12 are closed
and the time at which particular doors are
opened in accordance with paragraph 13.
12 Hinged doors, portable plates,
sidescuttles, gangway, cargo and bunkering
ports and other openings, which are
required by these regulations to be kept
closed during navigation, shall be closed
before the voyage commences. The time at
which such doors are opened and closed (if

permissible under these regulations) shall
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be recorded in such log-book as may be
prescribed by the Administration.

13 Where in a between-deck, the sills of
any of the sidescuttles referred to in
regulation 15.3.2 are below a line drawn
parallel to the bulkhead deck at side of
passenger ships and the freeboard deck at
side of cargo ships, and having its lowest
point 1.4 m plus 2.5% of the breadth of the
ship above the water when the voyage
commences,

all the sidescuttles in that between-deck
shall be closed watertight and locked
before the voyage commences, and they
shall not be opened before the ship arrives
at the next port. In the application of this
paragraph the appropriate allowance for
fresh water may be made when applicable.
.1 The time at which such sidescuttles are
opened in port and closed and locked
before the voyage commences shall be
recorded in such log-book as may be
prescribed by the Administration.

.2 For any ship that has one or more
sidescuttles so placed that the
requirements of paragraph 13 would apply
when it was floating at its deepest
subdivision draught, the Administration may
indicate the limiting mean draught at which

these sidescuttles will have their sills above
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the line drawn parallel to the bulkhead
deck at side of passenger ships and the
freeboard deck at side of cargo ships, and
having its lowest point 1.4 m plus 2.5% of
the breadth of the ship above the waterline
corresponding to the limiting mean draught,
and at which it will therefore be permissible
for the voyage to commence without them
being closed and locked and to be opened
during navigation on the responsibility of
the master during navigation. In tropical
zones as defined in the International
Convention on Load Lines in force, this
limiting draught may be increased by 0.3 m.
14 Sidescuttles and their deadlights which
will not be accessible during navigation
shall be closed and secured before the
voyage commences.

15 If cargo is carried in spaces referred to in
regulation 15.5.2, the sidescuttles and their
deadlights shall be closed watertight and
locked before the cargo is shipped and the
time at which such scuttles and deadlights
are closed and locked shall be recorded in
such log-book as may be prescribed by the
Administration.

16 When a rubbish-chute, etc., is not in use,
both the cover and the valve required by
regulation 15.10.2 shall be kept closed and

secured.
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Regulation 22-1

Flooding detection systems for passenger
ships carrying 36 or more persons

A flooding detection system for watertight
spaces below the bulkhead deck shall be
provided based on the guidelines
developed by the Organization.

Regulation 23

Special requirements for ro-ro passenger
ships

1 Special category spaces and ro-ro spaces
shall be continuously patrolled or
monitored by effective means, such as
television surveillance, so that any
movement of vehicles in adverse weather
conditions and unauthorized access by
passengers thereto can be detected during
navigation.

2 Documented operating procedures for
closing and securing all shell doors, loading
doors and other closing appliances which, if
left open or not properly secured, could, in
the opinion of the Administration, lead to
flooding of a special category space or ro-ro
space, shall be kept on board and posted at
an appropriate place.

3 All accesses from the ro-ro deck and
vehicle ramps that lead to spaces below

the bulkhead deck shall be closed before
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the voyage commences and shall remain
closed until the ship is at its next berth.

4 The master shall ensure that an effective
system of supervision and reporting of the
closing and opening of such accesses
referred to in paragraph 3 is implemented.
5 The master shall ensure, before the
voyage commences, that an entry in the
log-book, as required by regulation 22.12, is
made of the time of the last closing of the
accesses referred to in paragraph 3.

6 Notwithstanding the requirements of
paragraph 3, the Administration may permit
some accesses to be opened during the
voyage, but only for a period sufficient to
permit through passage and, if required, for
the essential working of the ship.

7 All transverse or longitudinal bulkheads
which are taken into account as effective to
confine the seawater accumulated on the
ro-ro deck shall be in place and secured
before the voyage commences and remain
in place and secured until the ship is at its
next berth.

8 Notwithstanding the requirements of
paragraph 7, the Administration may permit
some accesses within such bulkheads to be
opened during the voyage but only for

sufficient time to permit through passage
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and, if required, for the essential working of
the ship.

9 In all ro-ro passenger ships, the master or
the designated officer shall ensure that,
without the expressed consent of the
master or the designated officer, no
passengers are allowed access to an
enclosed ro-ro deck during navigation.
Regulation 24

Additional requirements for prevention and
control of water ingress, etc. in cargo ships
1 Openings in the shell plating below the
deck limiting the vertical extent of damage
shall be kept permanently closed during
navigation.

2 Notwithstanding the requirements of
paragraph 3, the Administration may
authorize that particular doors may be
opened at the discretion of the master, if
necessary for the operation of the ship and
provided that the safety of the ship is not
impaired.

3 Watertight doors or ramps fitted to
internally subdivide large cargo spaces shall
be closed before the voyage commences
and shall be kept closed during navigation.
The time at which such doors are opened
or closed shall be recorded in such log-
book as may be prescribed by the

Administration.
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4 The use of access doors and hatch covers
intended to ensure the watertight integrity
of internal openings shall be authorized by
the officer of the watch.

Regulation 25

Water level detectors on single hold cargo
ships other than bulk carriers

1 Single hold cargo ships other than bulk
carriers constructed before 1 January 2007
shall comply with the requirements of this
regulation not later than 31 December 2009.
2 Ships having a length (L) of less than 80
m, or 100 m if constructed before 1 July
1998, and a single cargo hold below the
freeboard deck or cargo holds below the
freeboard deck which are not separated by
at least one bulkhead made watertight up
to that deck, shall be fitted in such space or
spaces with water level detectors.

3 The water level detectors required by
paragraph 2 shall:

.1 give an audible and visual alarm at the
navigation bridge when the water level
above the inner bottom in the cargo hold
reaches a height of not less than 0.3 m, and
another when such level reaches not more
than 15% of the mean depth of the cargo
hold; and

.2 be fitted at the aft end of the hold, or

above its lowest part where the inner
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bottom is not parallel to the designed
waterline. Where webs or partial watertight
bulkheads are fitted above the inner
bottom, Administrations may require the
fitting of additional detectors.

4 The water level detectors required by
paragraph 2 need not be fitted in ships
complying with regulation XlI/12, or in ships
having watertight side compartments each
side of the cargo hold length extending
vertically at least from inner bottom to
freeboard deck.”

Part C - MACHINERY INSTALLATIONS

(Except where expressly provided otherwise
part C applies to passenger ships and cargo
ships)

Regulation 26

General

1 The machinery, boilers and other pressure
vessels, associated piping systems and
fittings shall be of a design and construction
adequate for the service for which they are
intended and shall be so installed and
protected as to reduce to a minimum any
danger to persons on board, due regard
being paid to moving parts, hot surfaces and
other hazards. The design shall have regard
to materials used in construction, the
purpose for which the equipment is

intended, the working conditions to which it
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will be subjected and the environmental
conditions on board.

2 The Administration shall give special
consideration to the reliability of single
essential propulsion components and may
require a separate source of propulsion
power sufficient to give the ship a navigable
speed, especially in the case of
unconventional arrangements.

3 Means shall be provided whereby normal
operation of propulsion machinery can be
sustained or restored even though one of
the essential auxiliaries becomes
inoperative. Special consideration shall be
given to the malfunctioning of :

.1 a generating set which serves as a main
source of electrical power ;

.2 the sources of steam supply ;

.3 the boiler feedwater systems ;

4 the fuel oil supply systems for boilers or
engines

.5 the sources of lubricating oil pressure ;

.6 the sources of water pressure ;

.7 a condensate pump and the
arrangements to maintain vacuum in
condensers ;

.8 the mechanical air supply for boilers ;

.9 an air compressor and receiver for starting

or control purposes ;
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.10 the hydraulic, pneumatic or electrical
means for control in main propulsion
machinery including controllable pitch
propellers.

However, the Administration, having regard
to overall safety considerations, may accept
a partial reduction in propulsion capability
from normal operation.

4 Means shall be provided to ensure that
the machinery can be brought into
operation from the dead ship condition
without external aid.

5 All boilers, all parts of machinery, all
steam, hydraulic, pneumatic and other
systems and their associated fittings which
are under internal pressure shall be
subjected to appropriate tests including a
pressure test before being put into service
for the first time.

6 Main propulsion machinery and all
auxiliary machinery essential to the
propulsion and the safety of the ship shall,
as fitted in the ship, be designed to operate
when the ship is upright and when inclined
at any angle of list up to and including 15
*either way under static conditions and 22.5
*under dynamic conditions(rolling) either
way and simultaneously inclined
dynamically(pitching) 7.5 “by bow or stern.

The Administration may permit deviation
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from these angles, taking into consideration
the type, size and service conditions of the
ship.

7 Provision shall be made to facilitate
cleaning, inspection and maintenance of
main propulsion and auxiliary machinery
including boilers and pressure vessels.

8 Special consideration shall be given to the
design, construction and installation of
propulsion machinery systems so that any
mode of their vibrations shall not cause
undue stresses in this machinery in the
normal operating ranges.

9 Non-metallic expansion joints in piping
systems, if located in a system which
penetrates the ship's side and both the
penetration and the non-metallic expansion
joint are located below the deepest load
waterline, shall be inspected as part of the
surveys prescribed in regulation 1/10(a) and
replaced as necessary, or at an interval
recommended by the manufacturer.

10 Operating and maintenance instructions
and engineering drawings for ship machinery
and equipment essential to the safe
operation of the ship shall be written in a
language understandable by those officers
and crew members who are required to
understand such information in the

performance of their duties.
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11 Location and arrangement of vent pipes
for fuel oil service, settling and lubrication
oil tanks shall be such that in the event of a
broken vent pipe this shall not directly lead
to the risk of ingress of seawater splashes or
rainwater. Two fuel oil service tanks for
each type of fuel used on board necessary
for propulsion and vital systems or
equivalent arrangements shall be provided
on each new ship, with a capacity of at
least 8 h at maximum continuous rating of
the propulsion plant and normal operating
load at sea of the generator plant.* This
paragraph applies only to ships constructed
on or after 1 July 1998.

Regulation 27

Machinery

1 Where risk from overspeeding of
machinery exists, means shall be provided
to ensure that the safe speed is not
exceeded.

2 Where main or auxiliary machinery
including pressure vessels or any parts of
such machinery are subject to internal
pressure and may be subject to dangerous
over pressure, means shall be provided
where practicable to protect against such
excessive pressure.

3 All gearing and every shaft and coupling

used for transmission of power to
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machinery essential for the propulsion and
safety of the ship or for the safety of
persons on board shall be so designed and
constructed that they will withstand the
maximum working stresses to which they
may be subjected in all service conditions,
and due consideration shall be given to the
type of engines by which they are driven or
of which they form part.

4 Internal combustion engines of a cylinder
diameter of 200mm or a crankcase volume
of 0.6 m3 and above shall be provided with
crankcase explosion relief valves of a
suitable type with sufficient relief area. The
relief valves shall be arranged or provided
with means to ensure that discharge from
them is so directed as to minimize the
possibility of injury to personnel.

5 Main turbine propulsion machinery and,
where applicable, main internal combustion
propulsion machinery and auxiliary
machinery shall be provided with automatic
shut-off arrangements in the case of failures
such as lubricating oil supply failure which
could lead rapidly to complete breakdown,
serious damage or explosion. The
Administration may permit provisions for
overriding automatic shutoff devices.
Regulation 28

Means of going astern
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1 Sufficient power for going astern shall be
provided to secure proper control of the
ship in all normal circumstances.

2.1 AUl the steering gear components and
the rudder stock shall be of sound and
reliable construction to the satisfaction of
the Administration. Special consideration
shall be given to the suitability of any
essential component which is not
duplicated. Any such essential component
shall, where appropriate, utilize anti-friction
bearings such as ball bearings, roller
bearings or sleeve bearings which shall be
permanently lubricated or provided with
lubrication fittings.

2.2 The design pressure for calculations to
determine the scantlings of piping and other
steering gear components subjected to
internal hydraulic pressure shall be at least
1.25 times the maximum working pressure
to be expected under the operational
conditions specified in paragraph 3.2, taking
into account any pressure which may exist
in the low pressure side of the system. At
the discretion of the Administration, fatisue
criteria shall be applied for the design of
piping and components, taking into account
pulsating pressures due to dynamic loads.
2.3 Relief valves shall be fitted to any part

of the hydraulic system which can be
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isolated and in which pressure can be
generated from the power source or from
external forces. The setting of the relief
valves shall not exceed can be generated
from the power source or from external
forces. The setting of the relief valves shall
not exceed

the design pressure. The valves shall be of
adequate size and so arranged as to avoid
an undue rise in pressure above the design
pressure.

3 The main steering gear and rudder stock
shall be:

.1 of adequate strength and capable of
steering the ship at maximum ahead service
speed which shall be demonstrated;

.2 capable of putting the rudder over from
35° on one side to 35° on the other side
with the ship at its deepest seagoing
draught and running ahead at maximum
ahead service speed and, under the same
conditions, from 35° on either side to 30° on
the other side in not more than 28 seconds;
where it is impractical to demonstrate
compliance with this requirement during sea
trials with the ship at its deepest seagoing
draught and running ahead at the speed
corresponding to the number of maximum
continuous revolutions of the main engine

and maximum design pitch, ships regardless
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of date of construction may demonstrate
compliance with this requirement by one of
the following methods:

.1 during sea trials the ship is at even keel
and the rudder fully submerged whilst
running ahead at the speed corresponding
to the number of maximum continuous
revolutions of the main engine and
maximum design pitch; or

.2 where full rudder immersion during sea
trials cannot be achieved, an appropriate
ahead speed shall be calculated using the
submerged rudder blade area in the
proposed sea trial loading condition. The
calculated ahead speed shall result in a
force and torque applied to the main
steering gear which is at least as great as if it
was being tested with the ship at its
deepest seagoing draught and running
ahead at the speed corresponding to the
number of maximum continuous
revolutions of the main engine and
maximum design pitch; or

.3 the rudder force and torque at the sea
trial loading condition have been reliably
predicted and extrapolated to the full load
condition. The speed of the ship shall
correspond to the number of maximum
continuous revolutions of the main engine

and maximum design pitch of the propeller;
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.3 operated by power where necessary to
meet the requirements of paragraph 3.2 and
in any case when the Administration
requires a rudder stock of over 120 mm
diameter in way of the tiller, excluding
strengthening for navigation in ice; and

.4 so designed that they will not be
damaged at maximum astern speed;
however, this design requirement need not
be proved by trials at maximum astern
speed and maximum rudder angle.

4 The auxiliary steering gear shall be:

.1 of adequate strength and capable of
steering the ship at navigable speed and of
being brought speedily into action in an
emergency;

.2 capable of putting the rudder over from
15° on one side to 15° on the other side in
not more than 60 seconds with the ship at
its deepest seagoing draught and running
ahead at one half of the maximum ahead
service speed or 7 knots, whichever is the
greater;

where it is impractical to demonstrate
compliance with this requirement during sea
trials with the ship at its deepest seagoing
draught and running ahead at one half of
the speed corresponding to the number of
maximum continuous revolutions of the

main engine and maximum design pitch or 7
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knots, whichever is greater, ships regardless
of date of construction, including those
constructed before 1 January 2009, may
demonstrate compliance with this
requirement by one of the following
methods:

.1 during sea trials the ship is at even keel
and the rudder fully submerged whilst
running ahead at one half of the speed
corresponding to the number of maximum
continuous revolutions of the main engine
and maximum design pitch or 7 knots,
whichever is greater; or

.2 where full rudder immersion during sea
trials cannot be achieved, an appropriate
ahead speed shall be calculated using the
submerged rudder blade area in the
proposed sea trial loading condition. The
calculated ahead speed shall result in a
force and torque applied to the auxiliary
steering gear which is at least as great as if it
was being tested with the ship at its
deepest seagoing draught and running
ahead at one half of the speed
corresponding to the number of maximum
continuous revolutions of the main engine
and maximum design pitch or 7 knots,
whichever is greater; or

.3 the rudder force and torque at the sea

trial loading condition have been reliably
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predicted and extrapolated to the full load
condition; and

.3 operated by power where necessary to
meet the requirements of paragraph 4.2 and
in any case when the Administration
requires a rudder stock of over 230 mm
diameter in way of the tiller, excluding
strengthening for navigation in ice.

5 Main and auxiliary steering gear power
units shall be:

.1 arranged to restart automatically when
power is restored after a power failure; and
.2 capable of being brought into operation
from a position on the navigating bridge. In
the event of a power failure to any one of
the steering gear power units, an audible
and visual alarm shall be given on the
navigating bridge.

6.1 Where the main steering gear comprises
two or more identical power units, an
auxiliary steering gear need not be fitted,
provided that:

.1in a passenger ship, the main steering
gear is capable of operating the rudder as
required by paragraph 3.2 while any one of
the power units is out of operation;

.2 in a cargo ship, the main steering gear is
capable of operating the rudder as required
by paragraph 3.2 while operating with all

power units;
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.3 the main steering gear is so arranged that
after a single failure in its piping system or in
one of the power units the defect can be
isolated so that steering capability can be
maintained or speedily regained.

6.2 The Administration may, until 1
September 1986, accept the fitting of a
steering gear which has a proven record of
reliability but does not comply with the
requirements of paragraph 6.1.3 for a
hydraulic system.

6.3 Steering gears, other than of the
hydraulic type, shall achieve standards
equivalent to the requirements of this
paragraph to the satisfaction of the
Administration.

7 Steering gear control shall be provided:

.1 for the main steering gear, both on the
navigating bridge and in the steering gear
compartment;

.2 where the main steering gear is arranged
in accordance with paragraph 6, by two
independent control systems, both
operable from the navigating bridge. This
does not require duplication of the steering
wheel or steering lever. Where the control
system consists of an hydraulic telemotor, a
second independent system need not be

fitted, except in a tanker, chemical tanker or
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gas carrier of 10,000 tons gross tonnage and
upwards;

.3 for the auxiliary steering gear, in the
steering gear compartment and, if power
operated, it shall also be operable from the
navigating bridge and shall be independent
of the control system for the main steering
gear.

8 Any main and auxiliary steering gear
control system operable from the navigating
bridge shall comply with the following:

.1 if electric, it shall be served by its own
separate circuit supplied from a steering
gear power circuit from a point within the
steering gear compartment, or directly from
switchboard busbars supplying that steering
gear power circuit at a point on the
switchboard adjacent to the supply to the
steering gear power circuit;

.2 means shall be provided in the steering
gear compartment for disconnecting any
control system operable from the navigating
bridge from the steering gear it serves;

.3 the system shall be capable of being
brought into operation from a position on
the navigating bridge;

4 in the event of a failure of electrical
power supply to the control system, an
audible and visual alarm shall be given on

the navigating bridge; and
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.5 short circuit protection only shall be
provided for steering gear control supply
circuits.

9 The electric power circuits and the
steering gear control systems with their
associated components, cables and pipes
required by this Regulation and by
Regulation 30 shall be separated as far as is
practicable throughout their length.

10 A means of communication shall be
provided between the navigating bridge and
the steering gear compartment.

11 The angular position of the rudder shall:
.1 if the main steering gear is power
operated, be indicated on the navigating
bridge. The rudder angle indication shall be
independent of the steering gear control
system;

.2 be recognizable in the steering gear
compartment..

12 Hydraulic power-operated steering gear
shall be provided with the following:

.1 arrangements to maintain the cleanliness
of the hydraulic fluid taking into
consideration the type and design of the
hydraulic system;

.2 a low level alarm for each hydraulic fluid
reservoir to give the earliest practicable
indication of hydraulic fluid leakage. Audible

and visual alarms shall be given on the
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navigating bridge and in the machinery
space where they can be readily observed;
and

.3 a fixed storage tank having sufficient
capacity to recharge at least one power
actuating system including the reservoir,
where the main steering gear is required to
be power operated. The storage tank shall
be permanently connected by piping in
such a manner that the hydraulic systems
can be readily recharged from a position
within the steering gear compartment and
shall be provided with a contents gauge.
13 The steering gear compartment shall be:
.1 readily accessible and, as far as
practicable, separated from machinery
spaces; and

.2 provided with suitable arrangements to
ensure working access to steering gear
machinery and controls. These
arrangements shall include handrails and
gratings or other non-slip surfaces to ensure
suitable working conditions in the event of

hydraulic fluid leakage.
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14 Where the rudder stock is required to be
over 230 mm diameter in way of the tiller,
excluding strengthening for navigation in ice,
an alternative power supply, sufficient at
least to supply the steering gear power unit
which complies with the requirements of
paragraph 4.2 and also its associated control
system and the rudder angle indicator, shall
be provided automatically, within 45
seconds, either from the emergency source
of electrical power or from an independent
source of power located in the steering gear
compartment. This independent source of
power shall be used only for this purpose.
In every ship of 10,000 tons gross tonnage
and upwards, the alternative power supply
shall have a capacity for at least 30 minutes
of continuous operation and in any other
ship for at least 10 minutes.

15 In every tanker, chemical tanker or gas
carrier of 10,000 tons gross tonnage and
upwards and in every other ship of 70,000
tons gross tonnage and upwards, the main
steering gear shall comprise two or more
identical power units complying with the
provisions of paragraph 6.

16 Every tanker, chemical tanker or gas
carrier of 10,000 tons gross tonnage and
upwards shall, subject to paragraph 17,
comply with the following:
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.1 the main steering gear shall be so
arranged that in the event of loss of steering
capability due to a single failure in any part
of one of the power actuating systems of
the main steering gear, excluding the tiller,
quadrant or components serving the same
purpose, or seizure of the rudder actuators,
steering capability shall be regained in not
more than 45 seconds after the loss of one
power actuating system;

.2 the main steering gear shall comprise
either:

2.1 two independent and separate power
actuating systems, each capable of meeting
the requirements of paragraph 3.2; or

2.2 at least two identical power actuating
systems which, acting simultaneously in
normal operation, shall be capable of
meeting the requirements of paragraph 3.2.
Where necessary to comply with this
requirement, inter-connexion of hydraulic
power actuating systems shall be provided.
Loss of hydraulic fluid from one system
shall be capable of being detected and the
defective system automatically isolated so
that the other actuating system or systems
shall remain fully operational;

.3 steering gears other than of the hydraulic

type shall achieve equivalent standards.
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17 For tankers, chemical tankers or gas
carriers of 10,000 tons gross tonnage and
upwards, but of less than 100,000 tonnes
deadweight, solutions other than those set
out in paragraph 16, which need not apply
the single failure criterion to the rudder
actuator or actuators, may be permitted
provided that an equivalent safety standard
is achieved and that:

.1 following loss of steering capability due
to a single failure of any part of the piping
system or in one of the power units,
steering capability shall be regained within
45 seconds; and

.2 where the steering gear includes only a
single rudder actuator, special consideration
is given to stress analysis for the design
including fatigue analysis and fracture
mechanics analysis, as appropriate, to the
material used, to the installation of sealing
arrangements and to testing and inspection
and to the provision of effective
maintenance. In consideration of the
foregoing, the Administration shall adopt
regulations which include the provisions of
the Guidelines for Acceptance of Non-
Duplicated Rudder Actuators for Tankers,
Chemical Tankers and Gas Carriers of 10,000

Tons Gross Tonnage and Above but Less
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than 100,000 Tonnes Deadweight, adopted
by the Organization*

18 For a tanker, chemical tanker or gas
carrier of 10,000 tons gross tonnage and
upwards, but less than 70,000 tonnes
deadweight, the Administration may, until 1
September 1986, accept a steering gear
system with a proven record of reliability
which does not comply with the single
failure criterion required for a hydraulic
system in

paragraph 16.

19 Every tanker, chemical tanker or gas
carrier of 10,000 tons gross tonnage and
upwards, constructed before 1 September
1984, shall comply, not later than 1
September 1986, with the following:

.1 the requirements of paragraphs 7.1, 8.2,
8.4, 10, 11, 12.2,12.3 and 13.2;

.2 two independent steering gear control
systems shall be provided each of which
can be operated from the navigating bridge.
This does not require duplication of the
steering wheel or steering lever;

.3 if the steering gear control system in
operation fails, the second system shall be
capable of being brought into immediate
operation from the navigating bridge; and
.4 each steering gear control system, if

electric, shall be served by its own separate
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circuit supplied from the steering gear
power circuit or directly from switchboard
busbars supplying that steering gear power
circuit at a point on the switchboard
adjacent to the supply to the steering gear
power circuit.

20 In addition to the requirements of
paragraph 19, in every tanker, chemical
tanker or gas carrier of 40,000 tons gross
tonnage and upwards, constructed before 1
September 1984, the steering gear shall, not
later than 1 September 1988, be so
arranged that, in the event of a single failure
of the piping or of one of the power units,
steering capability can be maintained or the
rudder movement can be limited so that
steering capability can be speedily regained.
This shall be achieved by:

.1 an independent means of restraining the
rudder; or

.2 fast acting valves which may be manually
operated to isolate the actuator or
actuators from the external hydraulic piping
together with a means of directly refilling
the actuators by a fixed independent
power-operated pump and piping system,
or

.3 an arrangement such that, where
hydraulic power systems are

interconnected, loss of hydraulic fluid from
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one system shall be detected and the
defective system isolated either
automatically or from the navigating bridge
so that the other system remains fully
operational.

Regulations

Regulation 30

Additional requirements for electric and
electrohydraulic steering gear

1 Means for indicating that the motors of
electric and electrohydraulic steering gear
are running shall be installed on the
navigating bridge and at a suitable main
machinery control position.

2 Each electric or electrohydraulic steering
gear comprising one or more power units
shall be served by at least

two exclusive circuits fed directly from the
main switchboard; however, one of the
circuits may be supplied through the
emergency switchboard. An auxiliary electric
or electrohydraulic steering gear associated
with a main

electric or electrohydraulic steering gear
may be connected to one of the circuits
supplying this main steering

gear. The circuits supplying an electric or
electrohydraulic steering gear shall have

adequate rating for supplying

sEUUNTIIRTgnueneenlagdnludfnienasniy

a A = ¥/ d‘ v o 14 1 6
Lﬂ‘LlLi’e)LW@I‘VI?B‘UU@‘NSQﬂQVIWQWUIWBSWQﬁMUUiiu

Y o

JaMNUA
JU9AU30

Y o a a ° ) 2 a
JamnuamiutAnd unsuniadslndnazlansadn
Il

1 35n15U9%F7uomesvesnmndslnivazlanse
AANNAULAULATDIILADIAARIUUALNIULAULI DAL

ALVUIAIUALLATEITN TNV

2 e nivsenadelansednlwiiuraysiasd

duUsENaUYANAINUNIlanIaNINNI T AN Y

'
= i o

fazdosdrsediidustaton aeesasiamzianzas
Ftoulnunssanunsaindndn ogrslsfnunialy
Nﬁ]iﬁ'umﬁ]%lﬁ%%wé’qmummﬂLLma‘imsz?gmau N
Fevrwlnfmdedidninslenseaniiiertesiums
dolndnsevadedidanlnslensednuaninfes
Wourarulrsasuilefisnendseulidunadondn
1995ii ATl Fuamadelifiviemadedidn
slensodnasdoadidnsfifiosnadmiuslnlii
vaLmesmuaiansadeusefuLazonaayvunly

ABIVIUNSaUNY



all. motors which can be simultaneously
connected to them and may be required to
operate simultaneously.

3 Short circuit protection and an overload
alarm shall be provided for such circuits and
motors. Protection against

excess current, including starting current, if
provided, shall be for not less than twice
the full load current of the motor or circuit
so protected, and shall be arranged to
permit the passage of the appropriate
starting currents. Where a three-phase
supply is used an alarm shall be provided
that will indicate failure of any one of the
supply phases. The alarms required in this
paragraph shall be both audible and visual
and shall be situated in a conspicuous
position in the main machinery space or
control room from which the main
machinery is normally controlled and as
may be required by Regulation 51.

4 When in a ship of less than 1,600 tons
gross tonnage an auxiliary steering gear
which is required by Regulation 29.4.3 to be
operated by power is not electrically
powered or is powered by an electric motor
primarily intended for other services, the
main steering gear may be fed by one
circuit from the main switchboard. Where

such an electric motor primarily intended
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for other services is arranged to power such
an auxiliary steering gear, the requirement
of paragraph 3 may be waived by the
Administration if satisfied with the
protection arrangement together with the
requirements of Regulation 29.5.1 and .2
and 29.7.3 applicable to auxiliary steering
gear.

Regulation 31

Machinery controls

1 Main and auxiliary machinery essential for
the propulsion and safety of the ship shall
be provided with effective means for its
operation and control.

2 Where remote control of propulsion
machinery from the navigating bridege is
provided and the machinery spaces are
intended to be manned, the following shall
apply:

.1 the speed, direction of thrust and, if
applicable, the pitch of the propeller shall
be fully controllable from the navigating
bridge under all sailing conditions, including
manoeuvring;

.2 the remote control shall be performed,
for each independent propeller, by a
control device so designed and constructed
that its operation does not require particular
attention to the operational details of the

machinery. Where multiple propellers are
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designed to operate simultaneously, they
may be controlled by one control device;

.3 the main propulsion machinery shall be
provided with an emergency stopping
device on the navigating bridge which shall
be independent of the navigating bridge
control system;

.4 propulsion machinery orders from the
navigating bridge shall be indicated in the
main machinery control room or at the
manoeuvring platform as appropriate;

.5 remote control of the propulsion
machinery shall be possible only from one
location at a time; at suchlocations
interconnected control positions are
permitted. At each location there shall be
an indicator showing which location is in
control of the propulsion machinery. The
transfer of control between the navigating
bridge and machinery spaces shall be
possible only in the main machinery space
or the main machinery control room. This
system shall include means to prevent the
propelling thrust from altering significantly
when transferring control from one location
to another;

.6 it shall be possible to control the
propulsion machinery locally, even in the
case of failure in any part of the remote

control system;
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.7 the design of the remote control system
shall be such that in case of its failure an
alarm  will  be given. Unless the
Administration considers it impracticable the
preset speed and direction of thrust of the
propellers shall be maintained until local
control is in operation;

.8 indicators shall be fitted on the navigating
bridge for:

.8.1 propeller speed and direction of rotation
in the case of fixed pitch propellers;

.8.2 propeller speed and pitch position in the
case of controllable pitch propellers;

.9 an alarm shall be provided on the
navigating bridge and in the machinery space
to indicate low starting air pressure which
shall be set at a level to permit further main
engine starting operations. If the remote
control system of the propulsion machinery
is designed for automatic starting, the
number of automatic consecutive attempts
which fail to produce a start shall be limited
in order to safeguard sufficient starting air
pressure for starting locally.

3 Where the main propulsion and associated
machinery, including sources of main
electrical supply, are provided with various
degrees of automatic or remote control and
are under continuous manual supervision

from a control room the arrangements and
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controls shall be so designed, equipped and
installed that the machinery operation will
be as safe and effective as if it were under

this
shall

direct  supervision;  for purpose

regulations 46 to 50

apply as
appropriate. Particular consideration shall be
given to protect such spaces against fire and
flooding.

4 In general, automatic starting, operational
and control systems shall include provisions
for manually overriding the automatic
controls. Failure of any part of such systems
shall not prevent the use of the manual
override.

5 Notwithstanding the requirements of
paragraph 1 to 4, ships constructed on or
after 1 July 1998 shall comply with the
following requirements:

.1 Main and auxiliary machinery essential for
the propulsion, control and safety of the ship
shall be provided with effective means for its
operation and control. All control systems
essential for the propulsion, control and
safety of the ship shall be independent or
designed such that failure of one system
does not degrade the performance of
another system.";

.2 Where remote control of propulsion

machinery from the navigating bridge s

provided, the following shall apply:
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.2.1 the speed, direction of thrust and, if
applicable, the pitch of the propeller shall
be fully controllable from the navigating
bridge under all sailing conditions, including
manoeuvring;

2.2 the control shall be performed by a
single control device for each independent
propeller, with automatic performance of all
associated  services, including,  where
necessary, means of preventing overload of
the propulsion machinery;

.2.3 the main propulsion machinery shall be
provided with an emergency stopping device
on the navigating bridge which shall be
independent of the navigating bridge control
system;

.2.4 propulsion machinery orders from the
navigation bridge shall be indicated in the
main machinery control room and at the
manoeuvring platform;

.2 .5 remote control of the propulsion
machinery shall be possible only from one
locations

location at a time; at such

interconnected  control  positions  are
permitted. At each location there shall be an
indicator showing which locations is in
control of the propulsion machinery. The
transfer of control between the navigating
bridge and machinery spaces shall be

possible only in the main machinery space or
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the main machinery control room. This
system shall include means to prevent the
propelling thrust from altering significantly
when transferring control from one location
to another;

.2.6 it shall be possible to control the
propulsion machinery locally, even in the
case of failure in any part of the remote
control system. It shall also be possible to
control the auxiliary machinery, essential for
the propulsion and safety of the ship, at or
near the machinery concerned;

2.7 the design of the remote control system
shall be such that in case of its failure an
alarm  will  be given.  Unless the
Administration considers it impracticable the
preset speed and direction of thrust of the
propellers shall be maintained until local
control is in operation;

. 2.8

indicators shall be fitted on the

navigation bridge, the main machinery

control room and at the manoeuvring
platform, for:

.2.8.1 propeller speed and direction of
rotation in the case of fixed pitch propellers;
and

.2.8.2 propeller speed and pitch position in
the case of controllable pitch propellers;

.2.9 an alarm shall be provided on the

navigating bridge and in the machinery space
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to indicate low starting air pressure which
shall be set at a level to permit further main
engine starting operations. If the remote
control system of the propulsion machinery
is designed for automatic starting, the
number of automatic consecutive attempts
which fail to produce a start shall be limited
in order to safeguard sufficient starting air
pressure for starting locally.

.3 Where the main propulsion and associated
machinery, including sources of main
electrical supply, are provided with various
degrees of automatic or remote control and
are under continuous manual supervision
from a control room, the arrangements and
controls shall be so designed, equipped and
installed that the machinery operation will
be as safe and effective as if it were under
for  this

direct  supervision;

to 50

purpose
regulations 4 6 shall apply as
appropriate. Particular consideration shall be
given to protect such spaces against fire and
flooding.

.4 In general, automatic starting, operational
and control systems shall include provisions
for manually overriding the automatic
controls. Failure of any part of such systems
shall not prevent the use of the manual

override.

farluseduiioygnlviedossuindnEurhausely

16 rsvuumuauszeglnavenaiosinsiuindougn

ponuuuIndmiumsaniviaedaludfsuauaded

NYIIUAAFDAUYBIANUAUNAINITANTNALA BIBE
o w =

Tuduiungnindae ieauUaenienuseiuay

anninfiieaned miunisaniiviegangluy

-3 luanuidenisduindeundnuaziaiosdnsnad
Atearuieuvasiiunveaunasinglindnilive
spuvdnluliavianeyy visen1smIvANsreylnauavey
aelinisaiunuquasieiiosdiasetiiesann

o

#0IAIUANNITLATHUNITUALNITAIUANILFABILATY

[
Y

N5RONLULFARRY aUnTaluAzgnAnAaiialilAIedng

a

Maula azdasadeuaziivssdnsamsniiuined

£
&

agldnisaualaenss dwsuinguszasAiive 46 da
50 9z bUTIRUlgmINANLLNE AN A¥ABITNTS
Rarsaudufivewiiaundesiunsinannainialng

LALUNYVIIY

4 Tnevily nMsaninlaednlu® szuuufifnisuas
FYUUAIUANILABITINITNTAMT UMM UANMEAY
unuiinsauAuseludid aruduivalvesdule 1
yasszuufananaylitestunsldnuunuiisionis

AIUANMIEAL



6 Ships constructed on or after 1 July 2004
shall comply with the requirements of
paragraphs 1 to 5, as amended, as follows:
.1 a new subparagraph .10 is added to
paragraph 2 to read as follows:

".10 automation systems shall be designed in
a manner which ensures that threshold
warning of impending or imminent slowdown
or shutdown of the propulsion system is
given to the officer in charge of the
navigational watch in time to assess
navigational circumstances in an emergency.
In particular, the systems shall control,
monitor, report, alert and take safety action
to slow down or stop propulsion while
providing the officer in charge of the
navigational watch an opportunity to
manually intervene, except for those cases
where manual intervention will result in total
failure of the engine and/or propulsion
equipment within a short time, for example
in the case of over speed."

Regulation 32

Steam boilers and boiler feed systems

1 Every steam boiler and every unfired steam
generator shall be provided with not less
than two safety valves of adequate capacity.
However, having regard to the output or any
other features of any boiler or unfired steam

generator, the Administration may permit
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only one safety valve to be fitted if it is
satisfied that adequate protection against
overpressure is thereby provided.

2 Each oil-fired boiler which is intended to
operate without manual supervision shall
have safety arrangements which shut off the
fuel supply and give an alarm in the case of
low water level, air supply failure or flame
failure.

3 Water tube boilers serving turbine
propulsion machinery shall be fitted with a
high-water-level alarm.

4 Every steam generating system which
provides services essential for the safety of
the ship, or which could be rendered
dangerous by the failure of its feed water
supply, shall be provided with not less than
two separate feed water systems from and
including the feed pumps, noting that a
single penetration of the steam drum is
acceptable. Unless overpressure is
prevented by the pump characteristics
means shall be provided which will prevent
overpressure in any part of the systems.

5 Boilers shall be provided with means to
supervise and control the quality of the
feed water. Suitable arrangements shall be
provided to preclude, as far as practicable,
the entry of oil or other contaminants which

may adversely affect the boiler.
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6 Every boiler essential for the safety of the
ship and designed to contain water at a
specified level shall be provided with at
least two means for indicating its water
level, at least one of which shall be a direct
reading gauge glass.

Regulation 33

Steam pipe systems

1 Every steam pipe and every fitting
connected thereto through which steam
may pass shall be so designed, constructed
and installed as to withstand the maximum
working stresses to which it may be
subjected.

2 Means shall be provided for draining every
steam pipe in which dangerous water
hammer action might

otherwise occur.

3 If a steam pipe or fitting may receive
steam from any source at a higher pressure
than that for which it is designed a suitable
reducing valve, relief valve and pressure
gauge shall be fitted.

Regulation 34

Air pressure systems

1 In every ship means shall be provided to
prevent overpressure in any part of
compressed air systems and

wherever water jackets or casings of air

compressors and coolers might be
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subjected to dangerous overpressure due to
leakage into them from air pressure parts.
Suitable pressure relief arrangements shall
be provided for all

systems.

2 The main starting air arrangements for
main propulsion internal combustion
engines shall be adequately protected
against the effects of backfiring and internal
explosion in the starting air pipes.

3 AWl discharge pipes from starting air
compressors shall lead directly to the
starting air receivers, and all starting pipes
from the air receivers to main or auxiliary
engines shall be entirely separate from the
compressor discharge pipe system.

4 Provision shall be made to reduce to a
minimum the entry of oil into the air
pressure systems and to drain

these systems.

Regulation 35

Ventilation systems in machinery spaces
Machinery spaces of category A shall be
adequately ventilated so as to ensure that
when machinery or boilers therein are
operating at full power in all weather
conditions including heavy weather, an
adequate supply of air is maintained to the
spaces for the safety and comfort of

personnel and the operation of the
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machinery. Any other machinery space shall
be adequately ventilated appropriate for
the purpose of that machinery space.
Regulation 35-1

Bilge pumping arrangements

1 This regulation applies to ships
constructed on or after 1 January 2009.

2 Passenger ships and cargo ships

2.1 An efficient bilge pumping system shall
be provided, capable of pumping from and
draining any watertight compartment other
than a space permanently appropriated for
the carriage of fresh water, water ballast, oil
fuel or liquid cargo and for which other
efficient means of pumping are provided,
under all practical conditions.

Efficient means shall be provided for
draining water from insulated holds.

2.2 Sanitary, ballast and general service
pumps may be accepted as independent
power bilge pumps if fitted with the
necessary connections to the bilge pumping
system.

2.3 All bilge pipes used in or under coal
bunkers or fuel storage tanks or in boiler or
machinery spaces,

including spaces in which oil-settling tanks
or oil fuel pumping units are situated, shall
be of steel or other

suitable material.
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2.4 The arrangement of the bilge and
ballast pumping system shall be such as to
prevent the possibility of water passing from
the sea and from water ballast spaces into
the cargo and machinery spaces, or from
one compartment to another. Provision
shall be made to prevent any deep tank
having bilge and ballast connections being
inadvertently flooded from the sea when
containing cargo, or being discharged
through a bilge pump when containing
water ballast.

2.5 All distribution boxes and manually
operated valves in connection with the
bilge pumping arrangements shall be in
positions which are accessible under
ordinary circumstances.

2.6 Provision shall be made for the drainage
of enclosed cargo spaces situated on the
bulkhead deck of a passenger ship and on
the freeboard deck of a cargo ship, provided
that the Administration may permit the
means of drainage to be dispensed with in
any particular compartment of any ship or
class of ship if it is satisfied that by reason
of size or internal subdivision of those
spaces the safety of the ship is not thereby
impaired. For ships subject to the provisions
of regulation 1I-1/1.1.1.1, for the special

hazards associated with loss of stability
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when fitted with fixed pressure water-
spraying fire-extinguishing systems refer to
regulation 1I-2/20.6.1.4

2.6.1 Where the freeboard to the bulkhead
deck or the freeboard deck, respectively, is
such that the deck

edge is immersed when the ship heels more
than 5°, the drainage shall be by means of a
sufficient number of scuppers of suitable
size discharging directly overboard, fitted in
accordance with the requirements of
regulation 15 in the case of a passenger ship
and the requirements for scuppers, inlets
and discharges of the International
Convention on Load Lines in force in the
case of a cargo ship.

2.6.2 Where the freeboard is such that the
edge of the bulkhead deck or the edge of
the freeboard deck,

respectively, is immersed when the ship
heels 5° or less, the drainage of the
enclosed cargo spaces on the bulkhead
deck or on the freeboard deck, respectively,
shall be led to a suitable space, or spaces,
of adequate capacity, having a high water
level alarm and provided with suitable
arrangements for discharge overboard. In

addition it shall be ensured that:
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.1 the number, size and disposition of the
scuppers are such as to prevent
unreasonable accumulation of

free water;

.2 the pumping arrangements required by
this regulation for passenger ships or cargo
ships, as applicable, take account of the
requirements for any fixed pressure water-
spraying fire extinguishing system;

.3 water contaminated with petrol or other
dangerous substances is not drained to
machinery spaces or

other spaces where sources of ignition may
be present; and

.4 where the enclosed cargo space is
protected by a carbon dioxide fire
extinguishing system the deck

scuppers are fitted with means to prevent
the escape of the smothering gas.

2.6.3 Provisions for the drainage of closed
vehicle and ro-ro spaces and special
category spaces shall also

comply with regulations 11-2/20.6.1.4 and II-
2/20.6.1.5.

3 Passenger ships

3.1 The bilge pumping system required by
paragraph 2.1 shall be capable of operation
under all practicable

conditions after a casualty whether the ship

is upright or listed. For this purpose wing
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suctions shall generally be fitted except in
narrow compartments at the end of the
ship where one suction may be sufficient. In
compartments of unusual form, additional
suctions may be required. Arrangements
shall be made whereby water in the
compartment may find its way to the
suction pipes. Where, for particular
compartments, the Administration is
satisfied that the provision of drainage may
be undesirable, it may allow such provision
to be dispensed with if calculations made
in accordance with the conditions laid down
in regulations 7 and 8 show that the survival
capability of the ship will not be impaired.
3.2 At least three power pumps shall be
fitted connected to the bilge main, one of
which may be driven by the propulsion
machinery. Where the bilge pump numeral
is 30 or more, one additional independent
power pump shall be provided.

The bilge pump numeral shall be
calculated as follows:

when P1 is greater than P: bilge pump

7. M+2P
V+F~P
numeral

in other cases: bilge pump numera =
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L = the length of the ship (metres), as
defined in regulation 2;

M = the volume of the machinery space
(cubic metres), as defined in regulation 2,
that is below the bulkhead deck; with the
addition thereto of the volume of any
permanent oil fuel bunkers which may be
situated above the inner bottom and
forward of, or abaft, the machinery space;

P = the whole volume of the passenger and
crew spaces below the bulkhead deck
(cubic metres), which are provided for the
accommodation and use of passengers and
crew, excluding baggage, store and provision
rooms;

V = the whole volume of the ship below
the bulkhead deck (cubic metres);

P1 = KN,

where:

N = the number of passengers for which the
ship is to be certified; and

K = 0.056L

However, where the value of KN is greater
than the sum of P and the whole volume of
the actual

passenger spaces above the bulkhead deck,
the figure to be taken as P1 is that sum or
two-thirds KN,

whichever is the greater.
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3.3 Where practicable, the power bilge
pumps shall be placed in separate
watertight compartments and so arranged
or situated that these compartments will
not be flooded by the same damage. If the
main propulsion machinery, auxiliary
machinery and boilers are in two or more
watertight compartments, the pumps
available for bilge service shall be
distributed as far as is possible throughout
these compartments.

3.4 On a ship of 91.5 m in length L and
upwards or having a bilge pump numeral,
calculated in accordance with

paragraph 3.2, of 30 or more, the
arrangements shall be such that at least
one power bilge pump shall be

available for use in all flooding conditions
which the ship is required to withstand, and,
for ships subject to the provisions of
regulation 1I-1/1.1.1.1, in all flooding
conditions derived from consideration of
minor damasges as specified in regulation 8
as follows: Replaced by Res.MSC.421(98))

.1 one of the required bilge pumps shall be
an emergency pump of a reliable
submersible type having a source of power

situated above the bulkhead deck; or
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.2 the bilge pumps and their sources of
power shall be so distributed throughout
the length of the ship that

at least one pump in an undamaged
compartment will be available.

3.5 With the exception of additional pumps
which may be provided for peak
compartments only, each required bilge
pump shall be so arranged as to draw water
from any space required to be drained by
paragraph 2.1.

3.6 Each power bilge pump shall be
capable of pumping water through the
required main bilge pipe at a speed

of not less than 2 m/s. Independent power
bilge pumps situated in machinery spaces
shall have direct suctions

from these spaces, except that not more
than two such suctions shall be required in
any one space. Where two

or more such suctions are provided, there
shall be at least one on each side of the
ship. The Administration may

require independent power bilge pumps
situated in other spaces to have separate
direct suctions. Direct

suctions shall be suitably arranged and
those in a machinery space shall be of a
diameter not less than that

required for the bilge main.
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3.7.1 In addition to the direct bilge suction
or suctions required by paragraph 3.6, a
direct suction from the main

circulating pump leading to the drainage
level of the machinery space and fitted with
a non-return valve shall

be provided in the machinery space. The
diameter of this direct suction pipe shall be
at least two thirds of the

diameter of the pump inlet in the case of
steamships, and of the same diameter as
the pump inlet in the case

of motorships.

3.7.2 Where in the opinion of the
Administration the main circulating pump is
not suitable for this purpose, a

direct emergency bilge suction shall be led
from the largest available independent
power driven pump to the

drainage level of the machinery space; the
suction shall be of the same diameter as
the main inlet of the pump

used. The capacity of the pump so
connected shall exceed that of a required
bilge pump by an amount deemed
satisfactory by the Administration.

3.7.3 The spindles of the sea inlet and
direct suction valves shall extend well

above the engine-room platform.
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3.8 All bilge suction piping up to the
connection to the pumps shall be
independent of other piping.

3.9 The diameter d of the bilge main shall
be calculated according to the following
formula. However, the actual

internal diameter of the bilge main may be
rounded off to the nearest standard size
acceptable to the

Administration:

d=25+168,/L(B+D)

d is the internal diameter of the bilge main
(millimetres);

L and B are the length and the breadth of
the ship (metres) as defined in regulation 2,
and

D is the moulded depth of the ship to the
bulkhead deck (metres) provided that, in a
ship having an enclosed

cargo space on the bulkhead deck which is
internally drained in accordance with the
requirements of

paragraph 2.6.2 and which extends for the
full length of the ship, D shall be measured
to the next deck above

the bulkhead deck. Where the enclosed
cargo spaces cover a lesser length, D shall

be taken as the moulded
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depth to the bulkhead deck plus lh/L
where | and h are the aggregate length and
height respectively of the

enclosed cargo spaces (metres). The
diameter of the bilge branch pipes shall
meet the requirements of the

Administration.

3.10 Provision shall be made to prevent the
compartment served by any bilge suction
pipe being flooded in the event of the pipe
being severed or otherwise damaged by
collision or grounding in any other
compartment. For

this purpose, where the pipe is at any part
situated nearer the side of the ship than
one fifth of the breadth of the ship (as
defined in regulation 2 and measured at
right angles to the centreline at the level of
the deepest subdivision load line), or is in a
duct keel, a non-return valve shall be fitted
to the pipe in the compartment containing
the open end. For ships subject to the
provisions of regulation 1-1/1.1.1.1, the
deepest subdivision load line shall be taken
as the deepest subdivision draught

3.11 Distribution boxes, cocks and valves in
connection with the bilge pumping system

shall be so arranged that,
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in the event of flooding, one of the bilge
pumps may be operative on any
compartment; in addition, damasge to

a pump or its pipe connecting to the bilge
main outboard of a line drawn at one fifth
of the breadth of the ship

shall not put the bilge system out of action.
If there is only one system of pipes
common to all the pumps, the

necessary valves for controlling the bilge
suctions must be capable of being operated
from above the bulkhead

deck. Where in addition to the main bilge
pumping system an emergency bilge
pumping system is provided, it

shall be independent of the main system
and so arranged that a pump is capable of
operating on any

compartment under flooding condition as
specified in paragraph 3.1; in that case only
the valves necessary for

the operation of the emergency system
need be capable of being operated from
above the bulkhead deck.

3.12 All cocks and valves referred to in
paragraph 3.11 which can be operated from
above the bulkhead deck

shall have their controls at their place of
operation clearly marked and shall be

provided with means to indicate
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whether they are open or closed.

4 Cargo ships

At least two power pumps connected to
the main bilge system shall be provided,
one of which may be driven

by the propulsion machinery. If the
Administration is satisfied that the safety of
the ship is not impaired, bilge

pumping arrangements may be dispensed
with in particular compartments.
Regulation 36 ( Deleted by
Res.MSC.338(91))

Protection against noise*

Regulation 37

Communication between navigation
bridge and machinery space

1 At least two independent means shall be
provided for communicating orders from the
navigating bridge to the

position in the machinery space or in the
control room from which the engines are
normally controlled: one of

these shall be an engine room telegraph
which provides visual indication of the
orders and responses both in the
machinery space and on the navigating
bridge. Appropriate means of
communication shall be provided to any
other positions from which the engines may

be controlled.
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2 For ships constructed on or after 1
October 1994 the following requirements
apply in lieu of the provisions of

paragraph 1:

At least two independent means shall be
provided for communicating orders from the
navigating bridge to the

position in the machinery space or in the
control room from which the speed and
direction of thrust of the

propellers are normally controlled: one of
these shall be an engine-room telegraph
which provides visual indication

of the orders and responses both in the
machinery spaces and on the navigating
bridge. Appropriate means of
communication shall be provided from the
navigating bridge and the engine-room to
any other position from

which the speed or direction of thrust of
the propellers may be controlled.
Regulation 38

Engineer's alarm

An engineer's alarm shall be provided to be
operated from the engine control room or
at the manoeuvring

platform as appropriate, and shall be clearly
audible in the engineers' accommodation.

Regulation 39
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Location of emergency installations in
passenger ships

Emergency sources of electrical power, fire
pumps, bilge pumps except those
specifically serving the spaces

forward of the collision bulkhead, any fixed
fire-extinguishing system required by
Chapter II-2, and other

emergency installations which are essential
for the safety of the ship, except anchor
windlasses, shall not be

installed forward of the collision bulkhead.
PART D - ELECTRICAL INSTALLATIONS
(Except where expressly provided otherwise
part D applies to passenger ships

and cargo ships)

Regulation 40 General

1 Electrical installations shall be such that:
.1 all electrical auxiliary services necessary
for maintaining the ship in normal
operational and habitable

conditions will be ensured without recourse
to the emergency source of electrical
power;

.2 electrical services essential for safety will
be ensured under various emergency
conditions; and

.3 the safety of passengers, crew and ship

from electrical hazards will be ensured.
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2 The Administration shall take appropriate
steps to ensure uniformity in the
implementation and application of

the provisions of this Part in respect of
electrical installations*.

Regulation 41

Main source of electrical power and lighting

systems

1.1 A main source of electrical power of
sufficient capacity to supply all those
services mentioned in regulation

40.1.1 shall be provided. This main source
of electrical power shall consist of at least
two generating sets.

1.2 The capacity of these generating sets
shall be such that in the event of any one
generating set being stopped

it will still be possible to supply those
services necessary to provide normal
operational conditions of propulsion

and safety. Minimum comfortable
conditions of habitability shall also be
ensured which include at least adequate

services for cooking, heating, domestic

refrigeration, mechanical ventilation, sanitary

and fresh water.
1.3 The arrangements of the ship's main
source of electrical power shall be such

that the services referred to in
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regulation 40.1.1 can be maintained
recardless of the speed and direction of
rotation of the propulsion machinery

or shafting.

1.4 In addition, the generating sets shall be
such as to ensure that with any one
generator or its primary source of

power out of operation, the remaining
generating sets shall be capable of providing
the electrical services

necessary to start the main propulsion plant
from a dead ship condition. The emergency
source of electrical power

may be used for the purpose of starting
from a dead ship condition if its capability
either alone or combined with

that of any other source of electrical power
is sufficient to provide at the same time
those services required to be

supplied by regulations 42.2.1 to 42.2.3, or
43.2.1 to 43.2.4.

1.5 Where transformers constitute an
essential part of the electrical supply
system required by this paragraph, the
system shall be so arranged as to ensure
the same continuity of the supply as is
stated in this paragraph.

2.1 A main electric lighting system which
shall provide illumination throughout those

parts of the ship normally
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accessible to and used by passengers or
crew shall be supplied from the main
source of electrical power.

2.2 The arrangement of the main electric
lighting system shall be such that a fire or
other casualty in spaces

containing the main source of electrical
power, associated transforming equipment,
if any, the main switchboard

and the main lighting switchboard, will not
render the emergency electric lighting
system required by regulations

42.2.1 and 42.2.2 or 43.2.1,43.2.2 and 43.2.3
inoperative

2.3 The arrangement of the emergency
electric lighting system shall be such that a
fire or other casualty in spacescontaining
the emergency source of electrical power,
associated transforming equipment, if any,
the emergency

switchboard and the emergency lighting
switchboard will not render the main
electric lighting system required by

this regulation inoperative.

3 The main switchboard shall be so placed
relative to one main generating station that,
as far as is practicable, the

integrity of the normal electrical supply may
be affected only by a fire or other casualty

in one space. An
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environmental enclosure for the main
switchboard, such as may be provided by a
machinery control room situated

within the main boundaries of the space, is
not to be considered as separating the
switchboards from the

generators.

4 Where the total installed electrical power
of the main generating sets is in excess of 3
MW, the main busbars

shall be subdivided into at least two parts
which shall normally be connected by
removable links or other

approved means; so far as is practicable,
the connection of generating sets and any
other duplicated equipment

shall be equally divided between the parts.
Equivalent arrangements may be permitted
to the satisfaction of the

Administration.

5 Ships constructed on or after 1 July 1998

.1 in addition to paragraphs 1 to 3, shall
comply with the following :

.1.1 where the main source of electrical
power is necessary for propulsion and
steering of the ship, the system

shall be so arranged that the electrical
supply to equipment necessary for

propulsion and steering and to
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ensure safety of the ship will be maintained
or immediately restored in the case of loss
of any one of the

generators in service ;

.1.2 load shedding or other equivalent
arrangements shall be provided to protect
the generators required by

this regulation against sustained overload ;
.1.3 where the main source of electrical
power is necessary for propulsion of the
ship, the main busbar shall

be subdivided into at least two parts which
shall normally be connected by circuit
breakers or other approved

means; so far as is practicable, the
connection of generating sets and other
duplicated equipment shall be

equally divided between the parts ;and

.2 need not comply with paragraph 4.

6 In passenger ships constructed on or after
1 July 2010, ( Inserted by Res.MSC.308(88))
supplementary

lighting shall be provided in all cabins to
clearly indicate the exit so that occupants
will be able to find their way

to the door. Such lighting, which may be
connected to an emergency source of

power or have a self-contained
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source of electrical power in each cabin,
shall automatically illuminate when power
to the normal cabin lighting is

lost and remain on for a minimum of 30

min.

Regulation 42

Emergency source of electrical power in
passenger ships

1.1 A self-contained emergency source of
electrical power shall be provided.

1.2 The emergency source of electrical
power, associated transforming equipment,
if any, transitional source of

emergency power, emergency switchboard
and emergency lighting switchboard shall be
located above the

uppermost continuous deck and shall be
readily accessible from the open deck. They
shall not be located forward

of the collision bulkhead.

1.3 The location of the emergency source of
electrical power and associated
transforming equipment, if any, the
transitional source of emergency power, the
emergency switchboard and the emergency
electric lighting

switchboards in relation to the main source
of electrical power, associated transforming

equipment, if any, and the
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main switchboard shall be such as to
ensure to the satisfaction of the
Administration that a fire or other casualty
in spaces containing the main source of
electrical power, associated transforming
equipment, if any, and the main
switchboard or in any machinery space of
category A will not interfere with the
supply, control and distribution of
emergency electrical power. As far as
practicable, the space containing the
emergency source of electrical power,
associated transforming equipment, if any,
the transitional source of emergency
electrical power and the

emergency switchboard shall not be
contiguous to the boundaries of machinery
spaces of category A or those

spaces containing the main source of
electrical power, associated transforming
equipment, if any, or the main
switchboard.

1.4 Provided that suitable measures are
taken for safeguarding independent
emergency operation under all
circumstances, the emergency generator
may be used exceptionally, and for short
periods, to supply nonemergency

circuits.
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2 The electrical power available shall be
sufficient to supply all those services that
are essential for safety in an

emergency, due regard being paid to such
services as may have to be operated
simultaneously. The emergency

source of electrical power shall be capable,
having regard to starting currents and the
transitory nature of certain

loads, of supplying simultaneously at least
the following services for the periods
specified hereinafter, if they

depend upon an electrical source for their
operation :

2.1 For a period of 36 h, emergency lighting

.1 at every muster and embarkation station
and over the sides as required by
regulations Ill/11.4 and III/16.7 ;

.2 in alleyways, stairways and exits giving
access to the muster and embarkation
stations, as required by

regulation Ill/11.5;

.3in all service and accommodation
alleyways, stairways and exits, personnel lift
cars ;

4 in the machinery spaces and main
generating stations including their control

positions ;
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.5 in all control stations, machinery control
rooms, and at each main and emergency
switchboard ;

.6 at all stowage positions for firemen's
outfits ;

.7 at the steering gear ;and

.8 at the fire pump, the sprinkler pump and
the emergency bilge pump referred to in
paragraph 2.4 and at

the starting position of their motors.

2.2 For a period of 36 h :

.1 the navigation lights and other lights
required by the International Regulations for
Preventing Collisions at

Sea in force ;and

.2 on ships constructed on or after 1
February 1995, the VHF radio installation
required by regulation IV/7.1.1

and IV/7.1.2 ;and, if applicable :

2.1 the MF radio installation required by
regulations 1V/9.1.1,IV/9.1.2,IV/10.1.2 and
V/10.1.3 ;

.2.2 the ship earth station required by
regulation IV/10.1.1 ;and

.2.3 the MF/HF radio installation required by
regulations IV/10.2.1,IV/10.2.2 and IV/11.1.
2.3 For a period of 36 h :

.1 all internal communication equipment

required in an emergency ;
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.2 the shipborne navigational equipment as
required by regulation V/12 *;where such
provision is unreasonable or impracticable
the Administration may waive this
requirement for ships of less than 5,000
tons gross tonnage ;

.3 the fire detection and fire alarm system,
and the fire door holding and release
system; and

4 for intermittent operation of the daylight
signalling lamp, the ship's whistle, the
manually operated call

points, and all internal signals that are
required in an emergency ;

Unless such services have an independent
supply for the period of 36 h from an
accumulator battery suitably located for use
in an emergency.

2.4 For a period of 36 h :

.1 one of the fire pumps required by
regulation 1I-2/4.3.1 and 4.3.3 **;

.2 the automatic sprinkler pump, if any; and
.3 the emergency bilge pump and all the
equipment essential for the operation of
electrically powered remote controlled
bilge valves.

2.5 For the period of time required by
regulation 29.14 the steering gear if required
to be so supplied by that regulation.

2.6 For a period of half an hour :
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.1 any watertight doors required by
regulation 13* to be power-operated
together with their indicators and warning
signal

.2 the emergency arrangements to bring the
lift cars to deck level for the escape of
persons. The passenger

lift cars may be brought to deck level
sequentially in an emergency.

2.7 In a ship engaged regularly on voyages
of short duration, the Administration if
satisfied that an adequate

standard of safety would be attained may
accept a lesser period than the 36 h period
specified in paragraphs 2.1

to 2.5 but not less than 12 h.

3 The emergency source of electrical power
may be either a generator or an
accumulator battery, which shall

comply with the following :

3.1 Where the emergency source of

electrical power is a generator, it shall be :

.1 driven by a suitable prime mover with an
independent supply of fuel having a
flashpoint (closed cup test) of not less than
43 °G;

.2 started automatically upon failure of the
electrical supply from the main source of

electrical power and
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shall be automatically connected to the
emergency switchboard; those services
referred to in paragraph 4 shall then be
transferred automatically to the emergency
generating set. The automatic starting
system and the characteristic of the prime
mover shall be such as to permit the
emergency generator to carry its full rated
load as quickly as is safe and practicable,
subject to a maximum of 45 s ;unless a
second independent means of starting the
emergency generating set is provided, the
single source of stored energy shall be
protected to preclude its complete
depletion by the automatic starting system
:and

.3 provided with a transitional source of
emergency electrical power according to
paragraph 4.

3.2 Where the emergency source of
electrical power is an accumulator battery,
it shall be capable of :

.1 carrying the emergency electrical load
without recharging while maintaining the
voltage of the battery throughout the
discharge period within 12% above or below
its nominal voltage ;

.2 automatically connecting to the

emergency switchboard in the event of
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failure of the main source of electrical
power ;and

.3 immediately supplying at least those
services specified in paragraph 4.

3.3 The following provision in paragraph
3.1.2 shall not apply to ships constructed
on or after 1 October 1994 :

Unless a second independent means of
starting the emergency generating set is
provided, the single source of

stored energy shall be protected to
preclude its complete depletion by the
automatic starting system.

3.4 For ships constructed on or after 1 July
1998, where electrical power is necessary to
restore propulsion, the

capacity shall be sufficient to restore
propulsion to the ship in conjunction with
other machinery, as appropriate,

from a dead ship condition within 30 min
after blackout.

4 The transitional source of emergency
electrical power required by paragraph 3.1.3
shall consist of an accumulator

battery suitably located for use in an
emergency which shall operate without
recharging while maintaining the

voltage of the battery throughout the
discharge period within 12% above or below

its nominal voltage and be of
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sufficient capacity and so arranged as to
supply automatically in the event of failure
of either the main or

emergency source of electrical power at
least the following services, if they depend
upon an electrical source for

their operation :

4.1 For half an hour :

.1 the lighting required by paragraphs 2.1
and 2.2 ;

.2 all services required by paragraphs 2.3.1,
2.3.3 and 2.3.4 unless such services have an
independent supply for

the period specified from an accumulator
battery suitably located for use in an
emergency.

4.2 Power to operate the watertight doors,
as required by regulation 13.7.3.3%, but not
necessarily all of them

simultaneously, unless an independent
temporary source of stored energy is
provided. Power to the control,

indication and alarm circuits as required by
regulation 13.7.2** for half an hour.

5.1 The emergency switchboard shall be
installed as near as is practicable to the
emergency source of electrical

power.
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5.2 Where the emergency source of
electrical power is a generator, the
emergency switchboard shall be located in
the same space unless the operation of the
emergency switchboard would thereby be
impaired.

5.3 No accumulator battery fitted in
accordance with this regulation shall be
installed in the same space as the
emergency switchboard. An indicator shall
be mounted in a suitable place on the main
switchboard or in the

machinery control room to indicate when
the batteries constituting either the
emergency source of electrical

power or the transitional source of
emergency electrical power referred to in
paragraph 3.2 or 4 are being

discharged.

5.4 The emergency switchboard shall be
supplied during normal operation from the
main switchboard by an

interconnector feeder which is to be
adequately protected at the main
switchboard against overload and short
circuit and which is to be disconnected
automatically at the emergency

switchboard upon failure of the main
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source of electrical power. Where the
system is arranged for feedback operation,
the interconnector feeder is also

to be protected at the emergency
switchboard at least against short circuit.

5.5 In order to ensure ready availability of
the emergency source of electrical power,
arrangements shall be made where
necessary to disconnect automatically non-
emergency circuits from the emergency
switchboard to ensure

that power shall be available to the
emergency circuits.

6 The emergency generator and its prime
mover and any emergency accumulator
battery shall be so designed and

arranged as to ensure that they will function
at full rated power when the ship is upright
and when inclined at any

angle of list up to 22.5 “or when inclined up
to 10 °either in the fore or aft direction, or
is in any combination of

angles within those limits.

7 Provision shall be made for the periodic
testing of the complete emergency system
and shall include the testing of automatic
starting arrangements.

Regulation 42-1

Supplementary emergency lighting for ro-

ro passenger ships
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In addition to the emergency lighting
required by regulation 42.2, on every
passenger ship with ro-ro cargo spaces or
special category spaces as defined in
regulation 1I-2/3:

.1 all passenger public spaces and alleyways
shall be provided with supplementary
electric lighting that can

operate for at least three hours when all
other sources of electric power have failed
and under any condition of

heel. The illumination provided shall be
such that the approach to the means of
escape can be readily seen. The

source of power for the supplementary
lishting shall consist of accumulator
batteries located within the lighting

units that are continuously charged, where
practicable, from the emergency
switchboard. Alternatively, any other
means of lighting which is at least as
effective may be accepted by the
Administration. The supplementary

lighting shall be such that any failure of the
lamp will be immediately apparent. Any
accumulator battery

provided shall be replaced at intervals
having regard to the specified service life in
the ambient conditions that

they are subject to in service; and
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.2 a portable rechargeable battery operated
lamp shall be provided in every crew space
alleyway, recreational space and every
working space which is normally occupied
unless supplementary emergency lighting,
as required by subparagraph .1, is provided.
Regulation 43

Emergency source of electrical power in
cargo ships

1.1 A self-contained emergency source of
electrical power shall be provided.

1.2 The emergency source of electrical
power, associated transforming equipment,
if any, transitional source of emergency
power, emergency switchboard and
emergency lighting switchboard shall be
located above the uppermost continuous
deck and shall be readily accessible from
the open deck. They shall not be located
forward of the collision bulkhead, except
where permitted by the Administration in
exceptional circumstances.

1.3 The location of the emergency source of
electrical power, associated transforming
equipment, if any, the transitional source of
emergency power, the emergency
switchboard and the emergency lighting
switchboard in relation to the main source
of electrical power, associated transforming

equipment, if any, and the main
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switchboard shall be such as to ensure to
the satisfaction of the Administration that a
fire or other casualty in the

space containing the main source of
electrical power, associated transforming
equipment, if any, and the main
switchboard, or in any machinery space of
category A will not interfere with the
supply, control and distribution of
emergency electrical power. As far as
practicable the space containing the
emergency source of electrical power,
associated transforming equipment, if any,
the transitional source of emergency
electrical power and the emergency
switchboard shall not be contiguous to the
boundaries of machinery spaces of category
A or those spaces containing the main
source of electrical power, associated
transforming equipment, if any, and the
main switchboard.

1.4 Provided that suitable measures are
taken for safeguarding independent
emergency operation under all
circumstances, the emergency generator
may be used, exceptionally, and for short
periods, to supply non emergency circuits.
2 The electrical power available shall be
sufficient to supply all those services that

are essential for safety in an emergency,
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due regard being paid to such services as
may have to be operated simultaneously.
The emergency source of electrical power
shall be capable, having regard to starting
currents and the transitory nature of certain
loads, of supplying simultaneously at least
the following services for the periods
specified hereinafter, if they

depend upon an electrical source for their

operation :

2.1 For a period of 3 h, emergency lighting
at every muster and embarkation station
and over the sides as

required by regulations Ill/11.4 and Ill/16.7.
2.2 For a period of 18 h, emergency lighting

.1 in all service and accommodation
alleyways, stairways and exits, personnel lift
cars and personnel lift trunks

.2 in the machinery spaces and main
generating stations including their control
positions ;

.3 in all control stations, machinery control
rooms, and at each main and emergency
switchboard ;

4 at all stowage positions for firemen's

outfits ;
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.5 at the steering gear ;

.6 at the fire pump referred to in paragraph
2.5, at the sprinkler pump, if any, and at the
emergency bilge

pump, if any, and at the starting positions of
their motors ; and

.7 in all cargo pump-rooms of tankers
constructed on or after 1 July 2002

2.3 For a period of 18 h :

.1 the navigation lights and other lights
required by the International Regulations for

Preventing Collisions at Sea in force ;

.2 on ships constructed on or after 1
February 1995 the VHF radio installation
required by regulation IV/7.1.1

and IV/7.1.2 ;and if applicable :

2.1 the MF radio installation required by
regulations IV/9.1.1,IV/9.1.2,IV/10.1.2
and,lV/10.1.3 ;

.2.2 the ship earth station required by
regulation 1V/10.1.1 ;and

.2.3 the MF/HF radio installation required by
regulations 1V/10.2.1,IV/10.2.2 and IV/11.1.
2.4 For a period of 18 h :

.1 all internal communication equipment as
required in an emergency ;

.2 the shipborne navigational equipment as
required by regulation V/12* ;where such

provision is unreasonable or impracticable
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the Administration may waive this
requirement for ships of less than 5,000
tons gross tonnage ;

.3 the fire detection and fire alarm system
:and

4 intermittent operation of the daylight
signalling lamp, the ship's whistle, the
manually operated call points and all
internal signals that are required in an
emergency ;

unless such services have an independent
supply for the period of 18 h from an
accumulator battery suitably located for use
in an emergency.

2.5 For a period of 18 h one of the fire
pumps required by regulation 1-2/4.3.1 and
4.3.3** if dependent upon the emergency
generator for its source of power.

2.6.1 For the period of time required by
regulation 29.14 the steering gear where it is
required to be so supplied by that
regulation.

2.6.2 In a ship engaged regularly in voyages
of short duration, the Administration if
satisfied that an adequate standard of
safety would be attained may accept a
lesser period than the 18 h period specified
in paragraphs 2.2 to 2.5 but not less than 12
h.
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3 The emergency source of electrical power 3 unaanasulnignidueradulavaaiasdnia

may be either a generator or an
accumulator battery, which shall comply
with the following :

3.1 Where the emergency source of
electrical power is a generator, is shall be :
.1 driven by a suitable prime mover with an
independent supply of fuel, having a
flashpoint (closed cup test) of not less than
43 °G;

.2 started automatically upon failure of the
main source of electrical power supply
unless a transitional source of emergency
electrical power in accordance with
paragraph 3.1.3 is provided; where the
emergency generator is automatically
started, it shall be automatically connected
to the emergency switchboard; those
services referred to in paragraph 4 shall
then be connected automatically to the
emergency generator; and unless a second
independent means of starting the
emergency generator is provided the single
source of stored energy shall be protected
to preclude its complete depletion by the
automatic starting system ; and

.3 provided with a transitional source of
emergency electrical power as specified in
paragraph 4 unless an emergency generator

is provided capable both of supplying the
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services mentioned in that paragraph and of
being automatically started and supplying
the required load as quickly as is safe and
practicable subject to a maximum of 45 s.
3.2 Where the emergency source of
electrical power is an accumulator battery it
shall be capable of :

.1 carrying the emergency electrical load
without recharging while maintaining the
voltage of the battery throughout the
discharge period within 12% above or below
its nominal voltage ;

.2 automatically connecting to the
emergency switchboard in the event of
failure of the main source of electrical
power ;and

.3 immediately supplying at least those
services specified in paragraph 4.

3.3 The following provision in paragraph
3.1.2 shall not apply to ships constructed
on or after 1 October 1994 :

Unless a second independent means of
starting the emergency generating set is
provided, the single source of stored energy
shall be protected to preclude its complete
depletion by the automatic starting system.
3.4 For ships constructed on or after 1 July
1998, where electrical power is necessary to
restore propulsion, the capacity shall be

sufficient to restore propulsion to the ship
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in conjunction with other machinery, as
appropriate, from a dead ship condition
within 30 min after blackout.

4 The transitional source of emergency
electrical power where required by
paragraph 3.1.3 shall consist of an
accumulator battery suitable located for
use in an emergency which shall operate
without recharging while maintaining the
voltage of the battery throughout the
discharge period within 12% above or below
its nominal voltage and be of sufficient
capacity and shall be so arranged as to
supply automatically in the event of failure
of either the main or the emergency source
of electrical power for half an hour at least
the following services if they depend upon
an electrical source for their operation:

.1 the lighting required by paragraphs 2.1,
2.2 and 2.3.1. For this transitional phase, the
required emergency electric lighting, in
respect of the machinery space and
accommodation and service spaces may be
provided by permanently fixed, individual,
automatically charged, relay operated
accumulator lamps ;and

.2 all services required by paragraphs 2.4.1,
2.4.3 and 2.4.4 unless such services have an

independent supply for the period specified
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from an accumulator battery suitably
located for use in an emergency.

5.1 The emergency switchboard shall be
installed as near as is practicable to the
emergency source of electrical power.

5.2 Where the emergency source of
electrical power is a generator, the
emergency switchboard shall be located in
the same space unless the operation of the
emergency switchboard would thereby be
impaired.

5.3 No accumulator battery fitted in
accordance with this regulation shall be
installed in the same space as the
emergency switchboard. An indicator shall
be mounted in a suitable place on the main
switchboard or in the machinery control
room to indicate when the batteries

constituting either the emergency source of

electrical power or the transitional source of

electrical power referred to in paragraph 3.2
or 4 are being discharged.

5.4 The emergency switchboard shall be
supplied during normal operation from the
main switchboard by an interconnector
feeder which is to be adequately protected
at the main switchboard against overload
and short circuit and which is to be
disconnected automatically at the

emergency switchboard upon failure of the
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main source of electrical power. Where the
system is arranged for feedback operation,
the interconnector feeder is also to be
protected at the emergency switchboard at
least against short circuit.

5.5 In order to ensure ready availability of
the emergency source of electrical power,
arrangements shall be made where
necessary to disconnect automatically non-
emergency circuits from the emergency
switchboard to ensure

that electrical power shall be available
automatically to the emergency circuits.

6 The emergency generator and its prime
mover and any emergency accumulator
battery shall be so designed and arranged
as to ensure that they will function at full
rated power when the ship is upright and
when inclined at any angle of list up to 22.5
‘or when inclined up to 10 °either in the
fore or aft direction, or is in any
combination of

angles within those limits.

7 Provision shall be made for the periodic
testing of the complete emergency system
and shall include the testing of automatic
starting arrangements.

Regulation 44

Starting arrangements for emergency

generating sets
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1 Emergency generating sets shall be
capable of being readily started in their cold
condition at a temperature of 0°C. If this is
impracticable, or if lower temperatures are
likely to be encountered, provision
acceptable to the Administration shall be
made for the maintenance of heating
arrangements, to ensure ready starting of
the generating sets.

2 Each emergency generating set arranged
to be automatically started shall be
equipped with starting devices approved by
the Administration with a stored energy
capability of at least three consecutive
starts. A second source energy shall be
provided for an additional three starts
within 30 min unless manual starting can be
demonstrated to be affective.

2.1 Ships constructed on or after 1 October
1994, in lieu of the provision of the second
sentence of paragraph 2, shall comply with
the following requirements:

The source of stored energy shall be
protected to preclude critical depletion by
the automatic starting system, unless a
second independent means of starting is
provided. In addition, a second source of
energy shall be provided for an additional

three starts within 30 minutes unless
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manual starting can be demonstrated to be
effective.

3 The stored energy shall be maintained at
all times, as follows:

.1 electrical and hydraulic starting systems
shall be maintained from the emergency
switchboard;

.2 compressed air starting systems may be
maintained by the main or auxiliary
compressed air receivers through a suitable
non-return valve or by an emergency air
compressor which, if electrically driven, is
supplied from the emergency switchboard,;
.3 all of these starting, charging and energy
storing devices shall be located in the
emergency generator space; these devices
are not to be used for any purpose other
than the operation of the emergency
generating set.

This does not preclude the supply to the air
receiver of the emergency generating set
from the main or auxiliary compressed air
system through the non-return valve fitted
in the emergency generator space.

4.1 Where automatic starting is not required,
manual starting is permissible, such as
manual cranking, inertia starters, manually
charged hydraulic accumulators, or powder
charge cartridges, where they can be

demonstrated as being effective.
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4.2 When manual starting is not practicable,
the requirements of paragraphs 2 and 3
shall be complied with except that starting
may be manually initiated.

Regulation 45

Precautions against shock, fire and other
hazards of electrical origin

(Paragraphs 10 and 11 of this regulation apply
to ships constructed on or after 1

January 2007)

1. 1 Exposed metal parts of electrical
machines or equipment which are not
intended to be live but which are liable
under fault conditions to become live shall
be earthed unless the machines or
equipments are:

.1 supplied at a voltage not exceeding 50V
direct current or 50V, root mean square
between conductors ; autotransformers shall
not be used for the purpose of achieving this
voltage;or

.2 supplied at a voltage not exceeding 250V
by safety isolating transformers supplying
only one consuming device;or

. 3 constructed in accordance with the
principle of double insulation.
1. 2 The Administration may require
additional precautions for portable electrical
use in confined or

equipment  for
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exceptionally damp spaces where particular
risks due to conductivity may exist.

1. 3 All electrical apparatus shall be so
constructed and so installed as not to cause
injury when handled or touched in the
normal manner.

2 Main and emergency switchboards shall be
so arranged as to give easy access as may be
needed to apparatus and equipment,
without danger to personnel. The sides and
the rear and, where necessary, the front of
switchboards shall be suitably gcuarded.
Exposed live parts having voltages to earth
exceeding a voltage to be specified by the
Administration shall not be installed on the
front of such switchboards. Where necessary,
noncll ducting mats or gratings shall be
provided at the front and rear of the
switchboard.

3.1 The hull return system of distribution
shall not be used for any purpose in a tanker,
or for power, heating, or

lishting in any other ship of 1,600 tons gross
tonnage and upwards.

3.2 The requirement of paragraph 3.1 does
not preclude under conditions approved by
the Administration the use

of:

.1 impressed current cathodic protective

systems;
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.2 limited and locally earthed systems; or

. 3 insulation level monitoring devices
provided the circulation current does not
exceed 30 mA under the most unfavourable
conditions.

3.2-1 For ships constructed on or after 1
October 1994, the requirement of paragraph
3.1 does not preclude the use of limited and
locally earthed systems, provided that any
possible resulting current does not flow
directly through any dangerous spaces.

3.3 Where the hull return system is used, all
final subcircuits, i.e. all circuits fitted after the
last protective device,shall be two-wire and
special precautions shall be taken to the
satisfaction of the Administration.

4.1 Earthed distribution systems shall not be
used in a tanker. The Administration may
exceptionally permit in a tanker the earthing
of the neutral for alternating current power
networks of 3,000V (line to line) and over,
provided that any possible resulting current
does not flow directly through any of the
dangerous spaces.

4.2 When a distribution system, whether
primary or secondary, for power, heating or
lighting, with no connection to earth is used,

a device capable of continuously monitoring

the insulation level to earth and of giving an
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audible or visual indication of abnormally
low insulation values shall be provided.

4.3 Ships constructed on or after 1 October
1994, in lieu of the provisions of paragraph
4. 1, shall comply with the following
requirements:

.1 Except as permitted by 4.3.2 earthed
distribution systems shall not be used in a
tanker.

.2 The requirement of paragraph 4.3.1 does
not preclude the use of earthed intrinsically
safe circuits and in addition, under conditions
approved by the Administration, the use of
the following earthed systems:

. 2.1 power supplied, control circuits and
instrumentation circuits where technical or
safety reasons preclude

the use of a system with no connection to
earth, provided the current in the hull is
limited to not more than 5 amps in both
normal and fault conditions;or

.2.2 limited and locally earthed systems,
provided that any possible resulting current
does not flow directly through any of the
dangerous spaces;or

.2.3 alternating current power networks of
1,000V root mean square (line to line) and
over, provided that any possible resulting
current does not flow directly through any of

the dangerous spaces.
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5. 1 Except as permitted by the
Administration in exceptional circumstances,
all metal sheaths and armour of cables shall
be electrically continuous and shall be
earthed.

5.2 All electric cables and wiring external to
equipment shall be at least of a flame-
retardant type and shall be so installed as
not to impair their original flame-retarding
properties. Where necessary for particular
applications the Administration may permit
the use of special types of cables such as
radio frequency cables, which do not comply
with the foregoing.

5.3 Cables and wiring serving essential or
emergency  power,  lighting, internal
communications or signals shall so far as
practicable be routed clear of galleys,
laundries, machinery spaces of category A
and their casings and other high fire risk areas.
In ro- ro passenger

ship, cabling for

emergency alarms and public address
systems installed on or after 1 July 1998 shall
be approved by the Administration having
regard to the recommendations developed
by the Organization.* Cables connecting fire
pumps to the emergency switchboard shall
be of a fire-resistant type where they pass
through high fire risk areas. Where practicable

all such cables should be run in such a
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manner as to preclude their being rendered
unserviceable by heating of the bulkheads
that may be caused by a fire in an adjacent
space.

5.4 Where cables which are installed in
hazardous areas introduce the risk of fire or
explosion in the event of an electrical fault
in such areas, special precautions against
such risks shall be taken to the satisfaction of
the Administration.

5.5 Cables and wiring shall be installed and
supported in such a manner as to avoid
chafing or other damage.

5.6 Terminations and joints in all conductors
shall be so made as to retain the original
electrical, mechanical, flame-retarding and,
where necessary, fire-resisting properties of
the cable.

6.1 Each separate circuit shall be protected
against short circuit and against overload,
except as permitted in regulations 29 and 30
or where the Administration  may
exceptionally otherwise permit.

6.2 The rating or appropriate setting of the
overload protective device for each circuit
shall be permanently indicated at the
location of the protective device.

7 Lighting fittings shall be so arranged as to
which  could

prevent temperature rises

damage the cables and wiring,and to prevent
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surrounding  material  from  becoming
excessively hot.

8 All lighting and power circuits terminating
in a bunker or cargo space shall be provided
with a multiple- pole switch outside the
space for disconnecting such circuits.

9.1 Accumulator batteries shall be suitably
housed, and compartments used primarily
for their accommodation shall be properly
constructed and efficiently ventilated.

9.2 Electrical or other equipment which may
constitute a source of ignition of flammable
vapours shall not be permitted in these
compartments except as permitted in
paragraph 10.

9. 3 Accumulator batteries shall not be
located in sleeping quarters except where
hermetically sealed to the satisfaction of the
Administration.

10 No electrical equipment shall be installed
in any space where flammable mixtures are
liable to collect, e. g. in compartments
assigned principally to accumulator batteries,
in paint lockers, acetylene stores or similar
spaces, unless the Administration is satisfied
that such equipment is:

.1 essential for operational purposes;

.2 of a type which will not ignite the mixture
concerned;

.3 appropriate to the space concerned; and
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.4 appropriately certified for safe usage in the

dusts, vapours or gases likely to be
encountered.

11 In tankers, electrical equipment, cables
and wiring shall not be installed in hazardous
locations unless it conforms with standards
not inferior to those acceptable to the
Organization. * However, for locations not
covered by such standards, electrical
equipment, cables and wiring which do not
conform to the standards may be installed in
based on a risk

hazardous locations

assessment to the satisfaction of the
Administration, to ensure that an equivalent
level of safety is assured.

12 In a passenger ship, distribution systems
shall be so arranged that fire in any main
vertical zone as is defined in regulation |-
2/ 3. 32 will not interfere with services
essential for safety in any other such zone.
This requirement will be met if main and
emergency feeders passing through any such
zone are separated both vertically and
horizontally as widely as is practicable.
PART E - ADDITIONAL REQUIREMENTS FOR
PERIODICALLY ~ UNATTENDED  MACHINERY
SPACES

(Part E applies to cargo ships except that
Regulation 54 refers to passenger ships)

Regulation 46
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General

1 The arrangements provided shall be such
as to ensure that the safety of the ship in all
sailing conditions, including manoeuvring, is
equivalent to that of a ship having the
machinery spaces manned.

2 Measures shall be taken to the satisfaction
of the Administration to ensure that the
equipment is functioning in a reliable manner
and that satisfactory arrangements are made
for regular inspections and routine tests to
ensure continuous reliable operation.

3 Every ship shall be provided with
documentary evidence, to the satisfaction of
the Administration, of its fitness to operate
with  periodically unattended machinery
spaces.

Reg. 47

Effective Date 9/1/1984

Regulation 47

Fire precautions

1 Means shall be provided to detect and give
alarms at an early stage in case of fires:

.1 in boiler air supply casings and exhausts
(uptakes); and

.2 in scavenging air belts of propulsion
machinery, unless the  Administration
considers this to be unnecessary in a

particular case.
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2 Internal combustion engines of 2250 kW
and above or having cylinders of more than
shall  be

300mmbore provided  with

crankcase oil mist detectors or engine
bearing temperature monitors or equivalent
devices.

Regulation 48

Protection against flooding

1 Bilge wells in periodically unattended
machinery spaces shall be located and
such a that the

monitored in way

accumulation of liquids is detected at
normal angles of trim and heel, and shall be
large enough to accommodate easily the
normal drainage during the unattended
period.

2 Where the bilge pumps are capable of
being started automatically, means shall be
provided to indicate when the influx of liquid
is greater than the pump capacity or when
the pump is operating more frequently than
would normally be expected. In these cases,
smaller bilge wells to cover a reasonable
period of time maybe permitted. Where
automatically controlled bilge pumps are
provided, special attention shall be given to
oil pollution prevention requirements.

3 The location of the controls of any valve
serving a sea inlet, a discharge below the

water-line or a bilge injection system shall be
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so sited as to allow adequate time for
operation in case of influx of water to the
space, having regard to the time likely to be
required in order to reach and operate such
controls. If the level to which the space
could become flooded with the ship in the
fully loaded condition so  requires,
arrangements shall be made to operate the
controls from a position above such level.
Regulation 49

Control of propulsion machinery from the
navigating bridge

1 Under all sailing conditions, including
manoeuvring, the speed, direction of thrust
and, if applicable the pitch of the propeller
shall be fully controllable from the
navigating bridge.

1.1 Such remote control shall be performed
device for each

by a single control

independent propeller, with automatic

performance of all associated services,

including where necessary, means of
preventing overload of the propulsion
machinery.

1.2 The main propulsion machinery shall be
provided with an emergency stopping device
on the navigating bridge which shall be
independent of the navigating bridge control

system.
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2 Propulsion machinery orders from the
navigating bridge shall be indicated in the
main machinery control room or at the
propulsion machinery control position as
appropriate.
3 Remote control of the propulsion
machinery shall be possible only from one
locations

location at a time; at such

interconnected  control  positions  are
permitted. At each location there shall be an
indicator showing which location is in control
of the propulsion machinery. The transfer of
control between the navigating bridge and
machinery space shall be possible only in
the main machinery space or in the main
machinery control room. The system shall
include means to prevent the propelling
thrust from altering significantly when
transferring control

from one location to another.

4 It shall be possible for all machinery
essential for the safe operation of the ship to
be controlled from a local position, even in
the case of failure in any part of the
automatic or remote control systems.

5 The design of the remote automatic
control system shall be such that in case of
its failure an alarm will be given. Unless the
Administration considers it impracticable, the

present speed and direction of thrust of the
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propeller shall be maintained until local
control is in operation.

6 Indicators shall be fitted on the navigating
bridge for:

.1 propeller speed and direction of rotation
in the case of fixed pitch propellers; or

.2 propeller speed and pitch position in the
case of controllable pitch propellers

7 The number of consecutive automatic
attempts which fail to produce a start shall
be limited to safeguard sufficient starting air
pressure. An alarm shall be provided to
indicate low starting air pressure set at a level
which still permits starting operations of the

propulsion machinery.

Regulation 50

Communication

A reliable means of vocal communication
shall be provided between the main
machinery control room or the propulsion
machinery control position as appropriate,
the navigating bridee and the engineer
officers' accommodation.

Regulation 51
Alarm system
1 An alarm system shall be provided
indicating any fault requiring attention and

shall:
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.1 be capable of sounding an audible alarm
in the main machinery control room or at the
propulsion machinery control position, and
indicate visually each separate alarm
function at a suitable position;

.2 have a connexion to the engineers' public
rooms and to each of the engineers' cabins
through a selector switch, to ensure
connexion to at least one of those cabins.
Administrations  may permit equivalent
arrangements;

.3 activate an audible and visual alarm on
the navigating bridge for any situation which
requires action by or attention of the officer
on watch;

.4 as far as is practicable be designed on the
fail-to-safety principle; and

.5 activate the engineers' alarm required by
Regulation 38 if an alarm function has not
received attention locally within a limited
time.

2.1 The alarm system shall be continuously
powered and shall have an automatic
change-over to a stand-by power supply in
case of loss of normal power supply.

2.2 Failure of the normal power supply of the
alarm system shall be indicated by an alarm.
3.1 The alarm system shall be able to

indicate at the same time more than one
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fault and the acceptance of any alarm shall
not inhibit another alarm.

3.2 Acceptance at the position referred to in
paragraph 1 of any alarm condition shall be
indicated at the positions where it was
shown. Alarms shall be maintained until they
are accepted and the visual indications of
individual alarms shall remain until the fault
has been corrected, when the alarm system
shall automatically reset to the normal
operating condition.

Regulation 52

Safety systems

A safety system shall be provided to ensure
that serious malfunction in machinery or
which

shall

boiler  operations, present an

immediate  danger, initiate  the
automatic shut- down of that part of the
plant and that an alarm shall be given. Shut-
down of the propulsion system shall not be
automatically activated except in cases
which could lead to serious damage,
complete breakdown, or explosion. Where
arrangements for overriding the shutdown of
the main propelling machinery are fitted,
these shall be such as to preclude
inadvertent operation. Visual means shall be
provided to indicate when the override has

been activated.
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Regulation 53
Special requirements for machinery, boiler
and electrical installations

1 The special requirements for the
machinery, boiler and electrical installations
shall be to the satisfaction of the
Administration and shall include at least the
requirements of this Regulation.

2 The main source of electrical power shall
comply with the following:

2.1 Where the electrical power can normally
be supplied by one generator, suitable load
shedding arrangements

shall be provided to ensure the integrity of
supplies to services required for propulsion
and steering as well as

the safety of the ship. In the case of loss of
the generator in operation, adequate
provisions shall be made for automatic
starting and connecting to the main
switchboard of a stand- by generator of
sufficient capacity to permit propulsion and
steering and to ensure the safety of the ship
with automatic re- starting of the essential
auxiliaries where

including, necessary,

sequential operations. The Administration
may dispense with this requirement for a ship
of less than 1,600 tons gross tonnage, if it is

considered impracticable.
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2. 2 If the electrical power is normally
supplied by more than one generator
simultaneously in  parallel  operation,
provision shall be made, for instance by load
shedding, to ensure that, in case of loss of
one of these generating sets, the remaining
ones are kept in operation without overload
to permit propulsion and steering, and to
ensure the safety of the ship.

3 Where stand-by machines are required for
other auxiliary machinery essential to
propulsion, automatic changeover
devices shall be provided.

4 Automatic control and alarm system

4.1 The control system shall be such that the
service needed for the operation of the main
propulsion machinery

and its auxiliaries are ensured through the
necessary automatic arrangements.

4.2 An alarm shall be given on the automatic
change-over.

4. 3 An alarm system complying with

Regulation 51 shall be provided for all
important pressures, temperatures
and fluid levels and other essential
parameters.

4.4 A centralized control position, shall be
arranged with the necessary alarm panels
and instrumentation

indicating any alarm.
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5 Means shall be provided to keep the
starting air pressure at the required level
where internal combustion

engines are used for main propulsion.
Regulation 54

Special consideration in respect of passenger
ships

Passenger ships shall be specially considered
by the Administration as to whether or not
their machinery spaces may be periodically
unattended and if so whether additional
requirements to those stipulated in these
are to achieve

Regulations necessary

equivalent safety to that of normally
attended machinery spaces.

PART F

ALTERNATIVE DESIGN AND ARRANGEMENTS
Regulation 55

Alternative design and arrangements

1 Purpose

The purpose of this regulation is to provide a
methodology for alternative design and
arrangements  for machinery, electrical
installations and low-flashpoint fuel storage
and distribution systems.

2 General

2.1 Machinery, electrical installation and low-
flashpoint fuel storage and distribution

systems design and arrangements may

deviate from the requirements set out in
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parts C, D, E or G, provided that the
alternative design and arrangements meet
the intent of the requirements concerned
and provide an equivalent level of safety to
this chapter.

2.2 When alternative design or arrangements
deviate from the prescriptive requirements
of parts C, D, E or G, an engineering analysis,
evaluation and approval of the design and
arrangements shall be carried out in
accordance with this regulation.

3 Engineering analysis

The engineering analysis shall be prepared
and submitted to the Administration, based
on

the guidelines developed by the

Organization* and shall include, as a

minimum, the following elements:

.1 determination of the ship type, machinery,

electrical installations, low- flashpoint fuel

storage and

distribution systems and space(s) concerned;
2 identification of the prescriptive

requirement(s) with which the machinery,

electrical installations and lowflashpoint

fuel storage and distribution systems will not

comply;

.3 identification of the reason the proposed

design  will not meet the prescriptive

requirements supported by
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compliance  with  other  recognized

engineering or industry standards; 4 mMsimuanasin1sUURNudmIuEe 1309903

v '
o o A

.4 determination of the performance criteria miaﬂé?ﬂszuuiv\lﬂ’] izUU%’mﬁULLasﬁwumuwﬁ@m
for the ship, machinery, electrical 21vlidvTeRtuiifiAsaTosdasrylnedetinuai
installation, low-flashpoint fuel storage and Aede

distribution  system or the space( s)

concerned addressed by the relevant

prescriptive

requirement(s): 1 wnainsufuRnu azsesliszauaulasnsdell
.1 performance criteria shall provide a level 616’1mf?Gﬁaﬁmuwﬁﬁmuﬂiﬁﬁﬁagﬂumﬂ C, D, E %39
of safety not inferior to the relevant G uay

prescriptive requirements

contained in parts C, D, E or G; and 2 Lﬂm%msﬂﬁﬁamu poududauSunamazinnale
.2 performance criteria shall be quantifiable

and measurable; 5 A195U18lngaLldunTBIN15BNBWUUNIILABNLAY
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the assumptions used in the design and any

proposed  operational  restrictions  or
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4 Evaluation of the alternative design and

arrangements



4.1 The engineering analysis required in

paragraph 3 shall be evaluated and
approved by the Administration,

taking into account the guidelines developed
by the Organization.”

4. 2 A copy of the documentation, as
approved by the Administration, indicating
that the alternative design and arrangements
comply with this regulation, shall be carried
on board the ship.

5 Exchange of information

The Administration shall communicate to the

Organization pertinent information
concerning alternative design and
arrangements approved by them for

circulation to all Contracting Governments.
6 Re-evaluation due to change of conditions
If the and

assumptions operational

restrictions that were stipulated in the
alternative design and arrangements are
changed, the engineering analysis shall be
carried out under the changed condition and
shall be approved by the Administration.”
Part G

Ships using low-flashpoint fuels

Regulation 56

Application

1 Except as provided for in paragraphs 4 and
5, this part shall apply to ships using low-
flashpoint fuels:
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.1 for which the building contract is placed
on or after 1 January 2017,

.2 in the absence of a building contract, the
keels of which are laid or which are at a
similar stage of

construction on or after 1 July 2017; or

.3 the delivery of which is on or after 1
January 2021.

Such ships using low- flashpoint fuels shall
comply with the requirements of this part in
addition  to any other  applicable
requirements of the present regulations.

2 Except as provided for in paragraphs 4 and
5, a ship, irrespective of the date of
construction, including one

constructed before 1 January 2009, which
converts to using low-flashpoint fuels on or
after 1 January 2017 shall be treated as a ship
using low- flashpoint fuels on the date on
which such conversion commenced.

3 Except as provided for in paragraphs 4 and
5, a ship using low- flashpoint fuels,
irespective of the date of construction,
including one constructed before 1 January
2009, which, on or after 1 January 2017,
undertakes to use low- flashpoint fuels
different from those which it was originally
approved to use before 1 January 2017 shall

be treated as a ship using low- flashpoint
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fuels on the date on which such undertaking
commenced.

4 This part shall not apply to gas carriers, as
defined in regulation VII/11.2:

.1 using their cargoes as fuel and complying
with the requirements of the IGC Code, as
defined in regulation VII/11.1; or

.2 using other low-flashpoint gaseous fuels
provided that the fuel storage and
distributionsystems design and arrangements
for such gaseous fuels comply with the
requirements of the IGC Code for gas as a
cargo.

5 This part shall not apply to ships owned or
operated by a Contracting Government and
used, for the time being, only in Government
non- commercial service. However, ships
owned or operated by a Contracting
Government and used, for the time being,
only in Government non-commercial service
act in a

are encouraged to manner

consistent, so far as reasonable and
practicable, with this part.

Regulation 57

Requirements for ships using low-flashpoint
fuels

Except as provided in regulations 56.4 and
56.5, ships using low-flashpoint fuels shall
comply with the requirements of the IGF

Code.
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CONSTRUCTION - FIRE PROTECTION, FIRE DETECTION AND FIRE EXTINCTION

Requirements
CHAPTER II-2
CONSTRUCTION - FIRE PROTECTION, FIRE
DETECTION AND FIRE EXTINCTION
PART A - GENERAL
Regulation 1*
Application
1 Application
1.1 Unless expressly provided otherwise, this
chapter shall apply to ships constructed on
or after 1 July 2012
1.2 For the purpose of this chapter:
.1 the expression ships constructed means
ships the keels of which are laid or which are
at a similar stage of construction;
.2 the expression all ships means ships,
irrespective of type, constructed before, on
or after 1 July 2012; and
.3 a cargo ship, whenever built, which is
converted to a passenger ship shall be
treated as a passenger ship constructed on
the date on which such a conversion
commences.
1.3 For the purpose of this chapter, the
expression a similar stage of construction

means the stage at which:
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.1 construction identifiable with a specific
ship begins; and

.2 assembly of that ship has commenced
comprising at least 50 tonnes or one per cent
of the estimated mass of all structural
material, whichever is less.

2 Applicable requirements to existing ships
2.1 Unless expressly provided otherwise, for
ships constructed before 1 July 2012, the
Administration  shall ensure that the
requirements which are applicable under
chapter II-2 of the International Convention
for the Safety of Life at Sea, 1974, as
amended by resolutions MSC.1 (4 5 ),
MSC.6(48), MSC.13(57), MSC.22(59),
MSC.24(60), MSC.27(61), MSC.31(63),
MSC.57(67), MSC.99(73), MSC.134(76),
MSC.194(80), MSC.201(81), MSC.216(82),
MSC.256(84), MSC.269(85) and MSC.291(87)
are complied with.

2.2. Ships constructed before 1 July 2002
shall also comply with:

.1 paragraphs 3, 6.5 and 6.7, as appropriate;
.2 regulations 13.3.4.2 to 13.3.4.5, 13.4.3 and
Part E, except regulations 16.3.2.2 and
16.3.2.3 thereof, as appropriate, not later
than the date of the first survey* after 1 July
2002;

.3 regulations 10.4.1.3 and 10.6.4 for new

installations only;
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.4 regulation 10.5.6 not later than 1 October
2005 for passenger ships of 2,000 gross
tonnage and above;

.S regulations 5.3.1.3.2 and 5.3.4 to passenger
ships not later than the date of the first
survey after 1 July 2008. And

.6 regulation 4.5.7.1.

2.3 Ships constructed on or after 1 July 2002
and before 1 July 2010 shall comply with
paragraphs 7.1.1, 7.4.4.2, 7.4.4.3 and 7.5.2.1.2
of regulation 9, as adopted by resolution
MSC.99(73)

2.4 The following ships, with cargo spaces
intended for the carriage of packaged
shall

dangerous  goods,

19.3,

comply  with
regulation except when carrying
dangerous goods specified as classes 6.2 and
7 and dangerous goods in limited quantities*
and excepted quantities** in accordance
with tables 19.1 and 19.3, not later than the
date of the first renewal survey on or after
the 1 January 2011:

.1 cargo ships of 500 gross tonnage and
upwards and passenger ships constructed on
or after 1 September 1984 but before 1
January 2011; and

.2 cargo ships of less than 500 gross tonnage
constructed on or after 1 February 1992 but
before 1 January 2011, and notwithstanding

these provisions:
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.3 cargo ships of 500 gross tonnage and
upwards and passenger ships constructed on
or after 1 September 1984 but before 1 July
1986 need not comply with regulation 19.3.3
provided that they comply with regulation
54.2.3 as adopted by resolution MSC.1(45);
.4 cargo ships of 500 gross tonnage and
upwards and passenger ships constructed on
or after 1 July 1986 but before 1 February
1992 need not comply with regulation 19.3.3
provided that they comply with regulation
54.2.3 as adopted by resolution MSC.6(48);
.5 cargo ships of 500 gross tonnage and
upwards and passenger ships constructed on
or after 1 September 1984 but before 1 July
1998 need not comply with regulations
19.3.10.1 and 19.3.10.2; and

.6 cargo ships of less than 500 gross tonnage
constructed on or after 1 February 1992 but
before 1 July 1998 need not comply with
regulations 19.3.10.1 and 19.3.10.2.

.7 cargo ships of 500 gross tonnage and
upwards and passenger ships constructed on
or after 1 February 1992 but before 1 July
2002 need not comply with regulation 19.3.3
provided that they comply with regulation
54.2.3 as adopted by resolution MSC.13(57);
and

.8 cargo ships of 500 gross tonnage and

upwards and passenger ships constructed on
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or after 1 September 1984 but before 1 July
2002 need not comply with regulations
19.3.1, 19.3.5, 19.3.6, 19.3.9, provided that
they comply with regulations 54.2.1, 54.2.5,
54.2.6, 54.2.9 as adopted by resolution
MSC.1(45);

2.5 Ships constructed before 1 July 2012
shall also comply with regulation 10.10.1.2,
as adopted by resolution MSC.338(91).

2.6 Vehicle carriers constructed before 1
January 2016, including those constructed
before 1 July 2012, shall comply with
paragraph 2.2 of regulation 20-1, as adopted
by resolution MSC.365(93).

2.7 Tankers constructed before 1 January
2016, including those constructed before 1
July 2012, shall comply with regulation
16.3.3 except 16.3.3.3.

2.8 Regulations 4.5.5.1.1 and 4.5.5.1.3 apply
to ships constructed on or after 1 July 2002
but before 1 January 2016, and regulation
4.5.5.2.1 applies to all ships constructed
before 1 January 2016.

2.9 Regulation 10.5.1.2.2, as amended by
resolution MSC.409(97), applies to ships
constructed before 1 January 2020, including
those constructed before 1 July 2012 .(
Added by Res.MSC.409(97))

3 Repairs, alterations, modifications and

outfitting
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3.1 AW ships which undergo repairs,

alterations, modifications and outfitting
related thereto shall continue to comply
with at least the requirements previously
applicable to these ships. Such ships, if
constructed before 1 July 2012 ( Replaced
by Res.MSC.308(88)), shall, as a rule, comply
with the requirements for ships constructed
on or after that date to at least the same
extent as they did before undergoing such
repairs,alterations, modifications or outfitting.
3.2 Repairs, alterations and modifications
which substantially alter the dimensions of a
ship or the passenger accommodation
spaces, or substantially increase a ship's
service life and outfitting related thereto
shall meet the requirements for ships
constructed on or after 1 July 2012 (
Replaced by Res.MSC.308(88)) in so far as the
Administration deems reasonable and
practicable.

4 Exemptions

4.1 The Administration may, if it considers
that the sheltered nature and conditions of
the voyage are such as to render the
application of any specific requirements of
this chapter unreasonable or unnecessary,
exempt* from those requirements individual
ships or classes of ships entitled to fly the

flag of its State, provided that such ships,
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which, in the course of their voyage, do not
sail at distances of more than 20 miles from
the nearest land.

4.2 In the case of passenger ships which are
employed in special trades for the carriage of
large numbers of special trade passengers,
such as the pilgrim trade, the Administration,
if satisfied that it is impracticable to enforce
compliance with the requirements of this
chapter, may exempt such ships from those
requirements, provided that they comply
fully with the provisions of:

.1 the rules annexed to the Special Trade
Passenger Ships Agreement, 1971; and

.2 the rules annexed to the Protocol on
Space Requirements for Special Trade
Passenger Ships, 1973.

5 Applicable requirements depending on
ship type

Unless expressly provided otherwise:

.1 requirements not referring to a specific
ship type shall apply to ships of all types;
and

.2 requirements referring to "tankers" shall
apply to tankers subject to the requirements
specified in paragraph 6 below.

6 Application of requirements for tankers
6.1 Requirements for tankers in this chapter

shall apply to tankers carrying crude oil or

petroleum products having a flashpoint not
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exceeding 6 0 ° C (closed cup test), as
determined by an approved flashpoint
apparatus, and a Reid vapour pressure which
is below the atmospheric pressure or other
liquid products having a similar fire hazard.
6.2 Where liquid cargoes other than those
referred to in paragraph 6.1 or liquefied gases
which introduce additional fire hazards are
intended to be carried, additional safety
measures shall be required, having due
regard to the provisions of the International
Bulk Chemical Code, as defined in regulation
VI/8 . 1, the Bulk Chemical Code, the
International Gas Carrier Code, as defined in
regulation VII/11.1, and the Gas Carrier Code,
as appropriate. ( Refer to IACS Ul SC 131)
6.2.1 A liquid cargo with a flashpoint of less
than 60 degrees C for which a regular foam
fire-fighting system complying with the Fire
Safety Systems Code is not effective, is
considered to be a cargo introducing
additional fire hazards in this context. The
following additional measures are required:
.1 the foam shall be of alcohol resistant type;
.2 the type of foam concentrates for use in
chemical tankers shall be to the satisfaction
of the Administration taking into account the
guidelines developed by the Organization;*

and
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.3 the capacity and application rates of the
foam extinguishing system shall comply with
chapter 11 of the International Bulk Chemical
Code, except that lower application rates
may be accepted based on performance
tests. For tankers fitted with inert gas
systems, a quantity of foam concentrate
sufficient for 20 min of foam generation may
be accepted;*

6.2.2 For the purpose of this regulation, a
liquid cargo with a vapour pressure greater
than 1.013 bar absolute at 37.8 degrees C is
considered to be a cargo introducing
additional fire hazards. Ships carrying such
substances shall comply with paragraph
15.14 of the IBC Code. When ships operate
in restricted areas and at restricted times, the
Administration concerned may agree to
waive the requirements for refrigeration
systems in accordance with paragraph
15.14.3 of the International Bulk Chemical
Code.

6.3Liquid cargoes with a flashpoint exceeding
60 degrees C other than oil products or liquid
cargoes subject to the requirements of the
International Bulk Chemical Code are
considered to constitute a low fire risk, not
requiring the protection of a fixed foam

extinguishing system.
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6.4 Tankers carrying petroleum products with
a flashpoint exceeding 60 degrees C (closed
cup test), as determined by an approved
flashpoint apparatus, shall comply with the
requirements

10.2.1.4.4.

provided in

10.10.2.3

regulations

and and the
requirements for cargo ships other than
tankers, except that, in lieu of the fixed fire
extinguishing system required in regulation
10.7, they shall be fitted with a fixed deck
foam system which shall comply with the
provisions of the Fire Safety Systems Code.
6.5 Combination carriers constructed before,
on or after 1 July 2002 shall not carry cargoes
other than oil unless all cargo spaces are
empty of oil and gas-freed or unless the
arrangements provided in each case have
been be approved by the Administration
taking into account the guidelines developed
by the Organization.*

6.6 Chemical tankers and gas carriers shall
comply with the requirements for tankers,
except where alternative and supplementary
arrangements are provided to the satisfaction
of the Administration, having due regard to
the provisions of the International Bulk

Chemical Code and the International Gas

Carrier Code, as appropriate.
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Regulation 2

Fire safety objectives and functional
requirements

1 Fire safety objectives

1.1 The fire safety objectives of this chapter
are to:

.1 prevent the occurrence of fire and
explosion;

.2 reduce the risk to life caused by fire;

.3 reduce the risk of damage caused by fire
to the ship, its cargo and the environment;
.4 contain, control and suppress fire and
explosion in the compartment of origin; and
.5 provide adequate and readily accessible
means of escape for passengers and crew.

2 Functional requirements

2.1 In order to achieve the fire safety
objectives set out in paragraph 1 above, the
following  functional requirements are
embodied in the regulations of this chapter
as appropriate:

.1 division of the ship into main vertical and
horizontal zones by thermal and structural
boundaries;

.2 separation of accommodation spaces from
the remainder of the ship by thermal and
structural boundaries;

.3 restricted use of combustible materials;

.4 detection of any fire in the zone of origin;
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.5 containment and extinction of any fire in
the space of origin;

.6 protection of means of escape and access
for fire-fighting;

.7 ready availability of fire-extinguishing
appliances; and

.8 minimization of possibility of ignition of
flammable cargo vapour.

3 Achievement of the fire safety objectives
The fire safety objectives set out in paragraph
1 above shall be achieved by ensuring
compliance with the prescriptive
requirements specified in Parts B, C, D, E or
G, or by alternative design and arrangements
which comply with Part F. A ship shall be
considered to meet the functional
requirements set out in paragraph 2 and to
achieve the fire safety objectives set out in
paragraph 1 when either:

.1 the ship's designs and arrangements, as a
whole, complies with the relevant
prescriptive requirements in Parts B, C, D, E
or G;

.2 the ship's designs and arrangements, as a
whole, have been reviewed and approved in
accordance with Part F; or

3 part(s) of the and

ship's  designs

arrangements have been reviewed and
approved in accordance with Part F and the

remaining parts of the ship comply with the
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relevant prescriptive requirements in Parts B,

G, D, EorG.

Regulation 3

Definitions

For the purpose of this chapter, unless
expressly provided otherwise, the following
definitions shall apply:

1 Accommodation spaces are those spaces
used for public spaces, corridors, lavatories,
cabins, offices, hospitals, cinemas, game and
hobby rooms, barber shops, pantries
containing no cooking appliances and similar
spaces;
2 "A
formed by bulkheads and decks which

class divisions are those divisions

comply with the following criteria:

.1 they are constructed of steel or other
equivalent material;

.2 they are suitably stiffened,;

.3 they are insulated with approved non-
combustible materials such that the average
temperature of the unexposed side will not
rise more than 140 degrees C above the
original  temperature, nor  will  the
temperature, at any one point, including any
joint, rise more than 180 degrees C above
the original temperature, within the time

listed below:
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class "A-60" 60 min

class "A-30" 30 min

class "A-15" 15 min

class "A-0" 0 min

.4 they are constructed as to be capable of
preventing the passage of smoke and flame
to the end of the one-hour standard fire test;
and

.5 the Administration has required a test of a
prototype bulkhead or deck in accordance
with the Fire Test Procedures Code to ensure
that it meets the above requirements for
integrity and temperature rise.

3 Atriums are public spaces within a single
main vertical zone spanning three or more
open decks.

4 "B" class divisions are those divisions
formed by bulkheads, decks, ceilings or
linings which comply with the following
criteria:

.1 they are constructed of approved non-
combustible materials and all materials used
in the construction and erection of "B" class
divisions are non-combustible, with the
exception that combustible veneers may be
permitted provided they meet other
appropriate requirements of this chapter;

.2 they have an insulation value such that

the average temperature of the unexposed

side will not rise more than 140 degrees C
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above the original temperature, nor will the
temperature at any one point, including any
joint, rise more than 225 degrees C above the
original temperature, within the time listed
below:

class "B-15" 15 min

class "B-0" 0 min

.3 they are constructed as to be capable of
preventing the passage of flame to the end
of the first half hour of the standard fire test;
and

.4 the Administration has required a test of a
prototype division in accordance with the
Fire Test Procedures Code to ensure that it
meets the above requirements for integrity
and temperature rise.

5 Bulkhead deck is the uppermost deck up
to which the transverse watertight bulkheads
are carried.

6 Cargo area is that part of the ship that
contains cargo holds, cargo tanks, slop tanks
and cargo pump-rooms including pump-
rooms, cofferdams, ballast and void spaces
adjacent to cargo tanks and also deck areas
throughout the entire length and breadth of
the part of the ship over the above-
mentioned spaces.

7 Cargo ship is a ship as defined in regulation

/2 (g).
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8 Cargo spaces are spaces used for cargo,
cargo oil tanks, tanks for other liquid cargo
and trunks to such spaces.

9 Central control station is a control station
in which the following control and indicator
functions are centralized:

.1 fixed fire detection and fire alarm systems;

.2 automatic sprinkler, fire detection and fire
alarm systems;

.3 fire door indicator panels;

.4 fire door closure;

.5 watertight door indicator panels;

.6 watertight door closures;

.7 ventilation fans;

.8 general/fire alarms;
.9 communication  systems  including
telephones; and

.10 microphones to public address systems.
10 "C" class divisions are divisions
constructed of approved non-combustible
materials. They need meet neither
requirements relative to the passage of
smoke and flame nor limitations relative to
the temperature rise.

Combustible veneers are permitted provided
they meet the requirements of this chapter.
11 Chemical tanker is a cargo ship
constructed or adapted and used for the

carriage in bulk of any liquid product of a
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flammable nature listed in chapter 17 of the
International Bulk Chemical Code, as defined
in regulation VII/8.1.

12 Closed ro-ro spaces are ro-ro spaces
which are neither open ro-ro spaces nor
weather decks.

13 Closed vehicle spaces are vehicle spaces
which are neither open vehicle spaces nor
weather decks.

14 Combination carrier is a cargo ship
designed to carry both oil and solid cargoes
in bulk.

15 Combustible material is any material
other than a non-combustible material.

16 Continuous "B" class ceilings or linings are
those "B" class ceilings or linings which
terminate at an "A" or "B" class division.

17 Continuously manned central control
station is a central control station which is
continuously manned by a responsible
member of the crew.

18 Control stations are those spaces in which
the ship's radio or main navigating equipment
or the emergency source of power is located
or where the fire recording or fire control
equipment is centralized. Spaces where the
fire recording or fire control equipment is
centralized are also considered to be a fire

control station.
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19 Crude oil is any oil occurring naturally in
the earth whether or not treated to render it
suitable for transportation and includes
crude oil where certain distillate fractions
may have been removed from or added to.
20 Dangerous goods are those goods referred
to in the IMDG Code, as defined in regulation
VII/1.1.

21 Deadweight is the difference in tonnes
between the displacement of a ship in water
of a specific gravity of 1.025 at the load
waterline corresponding to the assigned
summer freeboard and the lightweight of the
ship.

22 Fire Safety Systems Code means the
International Code for Fire Safety Systems as
adopted by the Maritime Safety Committee
of the Organization by resolution MSC.98(73),
as may be amended by the Organization,
provided that such amendments are
adopted, brought into force and take effect
in accordance with the provisions of article
VIl of the present Convention concerning the
amendment procedures applicable to the
annex other than chapter | thereof.

23 Fire Test Procedures Code means the
International Code for Application of Fire
Test Procedures, 2010 (2010 FTP Code) as
adopted by the Maritime Safety Committee
of the by

Organization resolution
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MSC.307(88), as may be amended by the

Organization, provided that such
amendments are adopted, brought into force
and take effect in accordance with the
provisions of article VII of the present
Convention concerning the amendment
procedures applicable to the Annex other
than chapter I.

24 Flashpoint is the temperature in degrees
Celsius (closed cup test) at which a product
will give off enough flammable vapour to be
ignited, as determined by an approved
flashpoint apparatus.

25 Gas carrier is a cargo ship constructed or
adapted and used for the carriage in bulk of
any liquefied gas or other products of a
flammable nature listed in chapter 19 of the
International Gas Carrier Code, as defined in
regulation VII/11.1.

26 Helideck is a purpose-built helicopter
landing area located on a ship including all
structure, fire-fighting appliances and other
equipment necessary for the safe operation
of helicopters.

27 Helicopter facility is a helideck including

any refuelling and hangar facilities.

28 Lightweight is the displacement of a ship
in tonnes without cargo, fuel, lubricating oil,

ballast water, fresh water and feedwater in
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tanks, consumable stores, and passengers
and crew and their effects.

29 Low flame spread means that the surface
thus described will adequately restrict the
spread of flame, this being determined in
accordance with the Fire Test Procedures
Code.

30 Machinery spaces are machinery spaces of
category A and other spaces containing
propulsion machinery, boilers, oil fuel units,
steam and internal combustion engines,
generators and major electrical machinery,
oil filling stations, refrigerating, stabilizing,
ventilation and air conditioning machinery,
and similar spaces, and trunks to such
spaces.

31 Machinery spaces of category A are those
spaces and trunks to such spaces which
contain either:

.1 internal combustion machinery used for
main propulsion;

.2 internal combustion machinery used for
purposes other than main propulsion where
such machinery has in the aggregate a total
power output of not less than 375 kW, or

.3 any oil-fired boiler or oil fuel unit, or any
oil-fired equipment other than boilers, such
as inert gas generators, incinerators, etc.

32 Main vertical zones are those sections into
which hull, and

the superstructure
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deckhouses are divided by "A" class divisions,
the mean length and width of which on any
deck does not in general exceed 40 m.

33 Non-combustible material is a material
which neither burns nor gives off flammable
vapours in sufficient quantity for self-ignition
when heated to approximately 750° C, this
being determined in accordance with the Fire
Test Procedures Code.

34 Oil fuel unit is the equipment used for the
preparation of oil fuel for delivery to an oil-
fired boiler, or equipment used for the
preparation for delivery of heated oil to an
internal combustion engine, and includes
any oil pressure pumps, filters and heaters
dealing with oil at a pressure of more than
0.18 N/mm?.

openings distributed in the side plating or
deckhead or from above, having a total area
of at least 10% of the total area of the space
sides.

36 Open vehicle spaces are those vehicle
spaces either open at both ends, or have an
opening at one end and are provided with
adequate natural ventilation effective over
their entire length through permanent
openings distributed in the side plating or
deckhead or from above, having a total area
of at least 10% of the total area of the space

sides.
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37 Passenger ship is a ship as defined in
regulation 1/2(f).

38 Prescriptive requirements means the
construction characteristics, limiting
dimensions, or fire safety systems specified in
Parts B, C, D, E or G.

39 Public spaces are those portions of the

accommodation which are used for halls,

dining  rooms, lounges and  similar
permanently enclosed spaces.
40 Rooms containing  furniture and

furnishings of restricted fire risk, for the
purpose of regulation 9, are those rooms
containing furniture and furnishings of
restricted fire risk (whether cabins, public
spaces, offices or other types of
accommodation) in which:

.1 case furniture such as desks, wardrobes,
dressing tables, bureaux, dressers, are
constructed entirely of approved non-
combustible materials, except that a
combustible veneer not exceeding 2 mm
may be used on

the working surface of such articles;

.2 free-standing furniture such as chairs, sofas,
tables, are constructed with frames of non-
combustible materials;

.3 draperies, curtains and other suspended
textile materials have qualities of resistance

to the propagation of flame not inferior to
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those of wool having a mass of mass 0.8
kg/m? | this being determined in accordance
with the Fire Test Procedures Code;

.4 floor coverings have low flame spread
characteristics;

.5 exposed surfaces of bulkheads, linings and
ceilings have low flame-spread
characteristics;

.6 upholstered furniture has qualities of
resistance to the ignition and propagation of
flame, this being determined in accordance
with the Fire Test Procedures Code; and

.7 bedding components have qualities of
resistance to the ignition and propagation of
flame, this being determined in accordance
with the Fire Test Procedures Code.

41 Ro-ro spaces are spaces not normally
subdivided in any way and normally
extending to either a substantial length or
the entire length of the ship in which motor
vehicles with fuel in their tanks for their own
propulsion and/or goods (packaged or in
bulk, in or on rail or road cars, vehicles
(including road or rail tankers), trailers,
containers, pallets, demountable tanks or in
or on similar stowage units or other
receptacles) can be loaded and unloaded

normally in a horizontal direction.
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42 Ro-ro passenger ship means a passenger
ship with ro-ro spaces or special category
spaces.

43 Steel or other equivalent material means
any non-combustible material which, by
itself or due to insulation provided, has
structural and integrity properties equivalent
to steel at the end of the applicable
exposure to the standard fire test (e.g.
aluminium alloy with appropriate insulation).
44 Sauna is a hot room with temperatures
normally varying between 80 degrees - 120
degrees C where the heat is provided by a
hot surface (e.g. by an electrically-heated
oven). The hot room may also include the
space where the oven is located and
adjacent bathrooms.

45 Service spaces are those spaces used for
galleys, pantries  containing  cooking
appliances, lockers, mail and specie rooms,
storerooms, workshops other than those
forming part of the machinery spaces, and
similar spaces and trunks to such spaces.

46 Special category spaces are those
enclosed vehicle spaces above and below
the bulkhead deck, into and from which
vehicles can be driven and to which
passengers have access. Special category
spaces may be accommodated on more

than one deck provided that the total overall
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clear height for vehicles does not exceed
10m.

47 A standard fire test is a test in which
specimens of the relevant bulkheads or
decks 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 Fire Test Procedures Code.

48 Tanker is a ship as defined in regulation
172(h).

49 Vehicle spaces are cargo spaces intended
for carriage of motor vehicles with fuel in
their tanks for their own propulsion.

50 Weather deck is a deck which is
completely exposed to the weather from
above and from at least two sides.

51 Safe area in the context of a casualty is,
from the perspective of habitability, any
area(s) which is not flooded or which is
outside the main vertical zone(s) in which a
fire has occurred such that it can safely
accommodate all persons onboard to
protect them from hazards to life or health
and provide them with basic services.

52 Safety centre is a control station
dedicated to the management of emergency
situations. Safety systems’ operation, control
and/or monitoring are an integral part of the

safety centre.
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53 Cabin balcony is an open deck space
which is provided for the exclusive use of the
occupants of a single cabin and has direct
access from such a cabin.

54 Fire damper is, for the purpose of
implementing regulation 9.7 adopted by
resolution MSC.365(93), as may be amended,
a device installed in a ventilation duct, which
under normal conditions remains open
allowing flow in the duct, and is closed
during a fire, preventing the flow in the duct
to restrict the passage of fire. In using the
above definition the following terms may be
associated:

.1 automatic fire damper is a fire damper that
closes independently in response to
exposure to fire products;

.2 manual fire damper is a fire damper that is
intended to be opened or closed by the
crew by hand at the damper itself; and

.3 remotely operated fire damper is a fire
damper that is closed by the crew through a
control located at a distance away from the
controlled damper.

55 Smoke damper is, for the purpose of
implementing regulation 9.7 adopted by
resolution MSC.365(93), as may be amended,
a device installed in a ventilation duct, which
normal conditions remains

under open

allowing flow in the duct, and is closed
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during a fire, preventing the flow in the duct
to restrict the passage of smoke and hot
gases. A smoke damper is not expected to
contribute to the integrity of a fire rated
division penetrated by a ventilation duct. In
using the above definition the following
terms may be associated:

.1 automatic smoke damper is a smoke
damper that closes independently in
response to exposure to smoke or hot gases;
.2 manual smoke damper is a smoke damper
intended to be opened or closed by the
crew by hand at the damper itself; and

.3 remotely operated smoke damper is a
smoke damper that is closed by the crew
through a control located at a distance away
from the controlled damper.

56 Vehicle carrier means a cargo ship which
only carries cargo in ro-ro spaces or vehicle
spaces, and which is designed for the carriage
of unoccupied motor vehicles without cargo,
as cargo. ( Replaced by Res.MSC.421(98))

57 Helicopter landing area is an area on a
ship designated for occasional or emergency
landing of helicopters but not designed for
routine helicopter operations.

58 Winching area is a pick-up area provided
for the transfer by helicopter of personnel or

stores to or from the ship, while the

helicopter hovers above the deck.
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PART B -
EXPLOSION*

PREVENTION OF FIRE AND

Regulation 4

Probability of ignition

1 Purpose

The purpose of this regulation is to prevent
the ignition of combustible materials or
flammable liquids. For this purpose, the
following functional requirements shall be
met:

.1 means shall be provided to control leaks
of flammable liquids;

.2 means shall be provided to limit the
accumulation of flammable vapours;

.3 the ignitability of combustible materials
shall be restricted;

.4 ignition sources shall be restricted;

.5 ignition sources shall be separated from
combustible materials and flammable
liquids; and

.6 the atmosphere in cargo tanks shall be
maintained out of the explosive range.

2 Arrangements for oil fuel, lubrication oil
and other flammable oils

2.1 Limitations in the use of oils as fuel

The following limitations shall apply to the

use of oil as fuel:
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.1 Except as otherwise permitted by this
paragraph, no oil fuel with a flashpoint of less
than 60 degrees C shall be used;*

.2 In emergency generators oil fuel with a
flashpoint of not less than 43 degrees C may
be used;

.3 The use of oil fuel having a flashpoint of
less than 60 degrees C but not less than 43
degrees C may be permitted (e.g., for feeding
the emergency fire pump's engines and the
auxiliary machines which are not located in
the machinery spaces of category A) subject
to the following:

3.1 fuel oil tanks except those arranged in
double bottom compartments shall be
located outside of machinery spaces of
category A,

.3.2 provisions for the measurement of oil
temperature are provided on the suction
pipe of the oil fuel pump;

.3.3 stop valves and/or cocks are provided on
the inlet side and outlet side of the oil fuel
strainers; and

.3.4 pipe joints of welded construction or of
circular cone type or spherical type union
joint are applied as much as possible;

4 in cargo ships, to which part G of chapter
-1 is not applicable, the use of oil fuel
having a lower flashpoint than otherwise

specified in paragraph 2.1.1, for example
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crude oil, may be permitted provided that
such fuel is not stored in any machinery
space and subject to the approval by the
Administration of the complete installation;
and

.5 in ships, to which part G of chapter II-1 is
applicable, the use of oil fuel having a lower
flashpoint than otherwise specified in
paragraph 2.1.1 is permitted.( Replaced by
Res.MSC.392(95))

2.2 Arrangements for oil fuel

In a ship in which oil fuel is used, the
arrangements for the storage, distribution
and utilization of the oil fuel shall be such as
to ensure the safety of the ship and persons
on board and shall at least comply with the
following provisions.

2.2.1 Location of oil fuel systems

As far as practicable, parts of the oil fuel
system containing heated oil under pressure
exceeding 0.18 N/mm? shall not be placed in
a concealed position such that defects and
leakage cannot readily be observed.

The machinery spaces in way of such parts
of the oil fuel system shall be adequately
illuminated.

2.2.2 Ventilation of machinery spaces

The ventilation of machinery spaces shall be
normal conditions to

sufficient  under

prevent accumulation of oil vapour.
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2.2.3 Oil fuel tanks

2.2.3.1 Fuel oil, lubrication oil and other
flammable oils shall not be carried in
forepeak tanks.

2.2.3.2 As far as practicable, oil fuel tanks
shall be part of the ships structure and shall
be located outside machinery spaces of
category A. Where oil fuel tanks, other than
double bottom tanks, are necessarily located
adjacent to or within machinery spaces of
category A, at least one of their vertical sides
shall be contiguous to the machinery space
boundaries, and shall preferably have a
common boundary with the double bottom
tanks, and the area of the tank boundary
common with the machinery spaces shall be
kept to a minimum.* Where such tanks are
situated within the boundaries of machinery
spaces of category A they shall not contain
oil fuel having a flashpoint of less than 60
degrees C . In general, the use of free-
standing oil fuel tanks shall be avoided.
When such tanks are employed their use
shall be prohibited in category A machinery
spaces on passenger ships. Where permitted,
they shall be placed in an oil-tight spill tray
of ample size having a suitable drain pipe

leading to a suitably sized spill oil tank.
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2.2.3.3 No oil fuel tank shall be situated
where spillage or leakage therefrom can
constitute a fire or explosion hazard by falling
on heated surfaces.

2.2.3.4 Oil fuel pipes, which, if damased,
would allow oil to escape from a storage,
settling or daily service tank having a capacity
of 500 | and above situated above the
double bottom, shall be fitted with a cock or
valve directly on the tank capable of being
closed from a safe position outside the space
concerned in the event of a fire occurring in
the space in which such tanks are situated. In
the special case of deep tanks situated in any
shaft or pipe tunnel or similar space, valves
on the tank shall be fitted, but control in the
event of fire may be effected by means of an
additional valve on the pipe or pipes outside
the tunnel or similar space. If such an
additional valve is fitted in the machinery
space it shall be operated from a position
outside this space. The controls for remote
operation of the valve for the emergency
generator fuel tank shall be in a separate
location from the controls for remote
operation of other valves for tanks located in
machinery spaces.

2235 Safe and efficient means of

ascertaining the amount of oil fuel contained

in any oil fuel tank shall be provided.
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2.2.3.5.1 Where sounding pipes are used,
they shall not terminate in any space where
the risk of ignition of spillage from the
sounding pipe might arise. In particular, they
shall not terminate in passenger or crew
spaces. As a general rule, they shall not
terminate in machinery spaces. However,
where the Administration considers that
these latter requirements are impracticable,
it may permit termination of sounding pipes
in machinery spaces on condition that all of
the following requirements are met:

.1 an oil-level gauge is provided meeting the
requirements of paragraph 2.2.3.5.2;

.2 the sounding pipes terminate in locations
remote from ignition hazards unless
precautions are taken, such as the fitting of
effective screens, to prevent the oil fuel in
the case of spillage through the terminations
of the sounding pipes from coming into
contact with a source of ignition; and

.3 the termination of sounding pipes are
fitted with self-closing blanking devices and
with a small-diameter self-closing control
cock located below the blanking device for
the purpose of ascertaining before the
blanking device is opened that oil fuel is not
present. Provisions shall be made so as to

ensure that any spillage of oil fuel through

the control cock involves no ignition hazard.
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2.2.3.5.2 Other oil-level gauges may be used
in place of sounding pipes subject to the
following conditions:

.1 in passenger ships, such gauges shall not
require penetration below the top of the
tank and their failure or overfilling of the
tanks shall not permit release of fuel; and

.2 in cargo ships, the failure of such gauges or
overfilling of the tank shall not permit
release of fuel into the space. The use of
cylindrical gauge glasses is prohibited. The
Administration may permit the use of oil-
level gauges with flat glasses and self-closing
valves between the gauges and fuel tanks.
2.2.3.5.3 The means prescribed in paragraph
2.2.3.5.2 which are acceptable to the
Administration shall be maintained in the
proper condition to ensure their continued
accurate functioning in service.

2.2.4 Prevention of overpressure Provisions
shall be made to prevent overpressure in any
oil tank or in any part of the oil fuel system,
including the filling pipes served by pumps
on board. Air and overflow pipes and relief
valves shall discharge to a position where
there is no risk of fire or explosion from the
emergence of oils and vapour and shall not
lead into crew spaces, passenger spaces nor

into special category spaces, closed ro-ro
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cargo spaces, machinery spaces or similar
spaces.

2.2.5 Qil fuel piping

2.2.5.1 Oil fuel pipes and their valves and
fittings shall be of steel or other approved

material, except that restricted use of
flexible pipes shall be permissible in
positions where the Administration is

satisfied that they are necessary.* Such
flexible pipes and end attachments shall be
of approved fire-resisting materials of
adequate strength and shall be constructed
to the satisfaction of the Administration. For
valves, fitted to oil fuel tanks and which are
under static pressure, steel or spheroidal-
graphite cast iron may be accepted.
However, ordinary cast iron valves may be
used in piping systems where the design
pressure is lower than 7 bar and the design
temperature is below 60 degrees C .

2.2.5.2 External high-pressure fuel delivery
lines between the high-pressure fuel pumps
and fuel injectors shall be protected with a
jacketed piping system capable of containing
fuel from a high-pressure line failure. A
jacketed pipe incorporates an outer pipe into
which the high-pressure fuel pipe is placed,
forming a permanent assembly. The jacketed

piping system shall include a means for

collection of leakages and arrangements and
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shall be provided with an alarm in case of a
fuel line failure.

2.2.5.3 Oil fuel lines shall not be located
immediately above or near units of high
temperature  including  boilers, steam
pipelines, exhaust manifolds, silencers or
other equipment required to be insulated by
paragraph 2.2.6. As far as practicable, oil fuel
lines shall be arranged far apart from hot
surfaces, electrical installations or other
sources of ignition and shall be screened or
otherwise suitably protected to avoid oil
spray or oil leakage onto the sources of
ignition. The number of joints in such piping
systems shall be kept to a minimum.

2.2.5.4 Components of a diesel engine fuel
system shall be designed considering the
maximum peak pressure which will be
experienced in service, including any high
pressure pulses which are generated and
transmitted back into the fuel supply and
spill lines by the action of fuel injection
pumps. Connections within the fuel supply
and spill lines shall be constructed having
regard to their ability to prevent pressurized
oil fuel leaks while in service and after
maintenance.

2.2.5.5 In multi-engine installations which are
supplied from the same fuel source, means

of isolating the fuel supply and spill piping to
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individual engines, shall be provided. The
means of isolation shall not affect the
operation of the other engines and shall be
operable from a position not rendered
inaccessible by a fire on any of the engines.

2.2.5.6 Where the Administration may permit
the conveying of oil and combustible liquids
through accommodation and service spaces,
the pipes conveying oil or combustible
liquids shall be of a material approved by the
Administration having regard to the fire risk.

2.2.6 Protection of high temperature surfaces
2.2.6.1 Surfaces with temperatures above
220 degrees C which may be impinged as a
result of a fuel system failure shall be
properly insulated.

2.2.6.2 Precautions shall be taken to prevent
any oil that may escape under pressure from
any pump, filter or heater from coming into
contact with heated surfaces.

2.3 Arrangements for lubricating oil

23.1 The arrangements for the storage,
distribution and utilization of oil used in
pressure lubrication systems shall be such as
to ensure the safety of the ship and persons
on board. The arrangements made in

machinery spaces of category A, and
whenever practicable in other machinery
spaces, shall at least comply with the

provisions of paragraphs 2.2.1, 2.2.3.3,2.2.3.4,
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2235,224,225.1,2.25.3,and 2.2.6 except
that:

.1 this does not preclude the use of sight-
flow glasses in lubricating systems provided
that they are shown by testing to have a
suitable degree of fire resistance; and

.2 sounding pipes may be authorized in
machinery spaces; however, the
requirements of paragraphs 2.2.3.5.1.1 and
2.2.3.5.1.3 need not be applied on condition
that the sounding pipes are fitted with
appropriate means of closure;

2.3.2 The provisions of paragraph 2.2.3.4 shall
also apply to lubricating oil tanks except
those having a capacity less than 500 |,
storage tanks on which valves are closed
during the normal operation mode of the
ship, or where it is determined that an
unintended operation of a quick closing
valve on the oil lubricating tank would
endanger the safe operation of the main
propulsion and essential auxiliary machinery.
2.4 Arrangements for other flammable oils
The for  the

arrangements storage,

distribution and utilization of  other
flammable oils employed under pressure in
power transmission systems, control and
activating systems and heating systems shall
be such as to ensure the safety of the ship

and persons on board. Suitable oil collecting
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arrangements for leaks shall be fitted below
hydraulic valves and cylinders. In locations
where means of ignition are present, such
arrangements shall at least comply with the
provisions of paragraphs 2.2.3.3, 2.2.3.5
2.2.5.3 and 2.2.6 and with the provisions of
paragraphs 2.2.4 and 2.2.5.1 in respect of
strength and construction.

2.5 Arrangements for oil fuel in periodically
unattended machinery spaces

In addition to the requirements of paragraphs
2.1 to 2.4, the oil fuel and lubricating oil
systems in a periodically unattended
machinery space shall comply with the
following:

.1 where daily service oil fuel tanks are filled
automatically, or by remote control, means
shall be provided to prevent overflow
spillages. Other equipment which treats
flammable liquids automatically (e.g. oil fuel
purifiers) which, whenever practicable, shall
be installed in a special space reserved for
purifiers and their heaters, shall have
arrangements to prevent overflow spillages;
and

.2 where daily service oil fuel tanks or settling
tanks are fitted with heating arrangements, a
high temperature alarm shall be provided if
the flashpoint of the oil fuel can be

exceeded.
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3 Arrangements for gaseous fuel for domestic
purpose Gaseous fuel systems used for
domestic purposes shall be approved by the
Administration. Storage of gas bottles shall
be located on the open deck or in a well
ventilated space which opens only to the
open deck.

4 Miscellaneous items of ignition sources and
ignitability

4.1 Electric radiators

Electric radiators, if used, shall be fixed in
position and so constructed as to reduce fire
risks to a minimum. No such radiators shall
be fitted with an element so exposed that
clothing, curtains, or other similar materials
can be scorched or set on fire by heat from
the element.

4.2 Waste receptacles IACS Ul SC 166

Waste receptacles shall be constructed of
non-combustible materials with no openings
in the sides or bottom.

4.3 Insulation surfaces protected against oil
penetration

In spaces where penetration of oil products
is possible, the surface of insulation shall be
impervious to oil or oil vapours.

4.4 Primary deck coverings

Primary deck coverings, if applied within
accommodation and service spaces and

control stations or if applied on cabin
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balconies of passenger ships constructed
on or after 1 July 2008, shall be of
approved material which will not readily
ignite, this being determined in accordance
with the Fire Test Procedures Code. (Added
by Res.MSC.216(82))

5 Cargo areas of tankers

5.1 Separation of cargo oil tanks

5.1.1 Cargo pump-rooms, cargo tanks, slop
tanks and cofferdams shall be positioned
forward of machinery spaces. However, oil
fuel bunker tanks need not be forward of
machinery spaces. Cargo tanks and slop tanks
shall be isolated from machinery spaces by
cofferdams, cargo pump-rooms, oil bunker
tanks or ballast tanks. Pump-rooms
containing pumps and their accessories for
ballasting those spaces situated adjacent to
cargo tanks and slop tanks and pumps for oil
fuel transfer, shall be considered as
equivalent to a cargo pump-room within the
context of this regulation provided that such
pump-rooms have the same safety standard
as that required for cargo pump-rooms.
Pump-rooms intended solely for ballast or
oil fuel transfer, however, need not comply
with the requirements of regulation 10.9. The
lower portion of the pump room may be
recessed into machinery spaces of category

A to accommodate pumps, provided that the
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deck head of the recess is in general not
more than one third of the moulded depth
above the keel, except that in the case of
ships of not more than 25,000 tonnes
deadweight, where it can be demonstrated
that for reasons of access and satisfactory
piping arrangements this is impracticable, the
Administration may permit a recess in excess
of such height, but not exceeding one half of
the moulded depth above the keel.

5.1.2 Main cargo control stations, control
stations, accommodation and service spaces
(excluding isolated cargo handling gear
lockers) shall be positioned aft of cargo
tanks, slop tanks, and spaces which isolate
cargo or slop tanks from machinery spaces,
but not necessarily aft of the oil fuel bunker
tanks and ballast tanks, and shall be arranged
in such a way that a single failure of a deck
or bulkhead shall not permit the entry of gas
or fumes from the cargo tanks into an
accommodation space, main cargo control
stations, control station, or service spaces. A
recess provided in accordance with
paragraph 5.1.1 need not be taken into
account when the position of these spaces is
being determined.

5.1.3 However, where deemed necessary,
the Administration may permit main cargo

control stations, control stations,
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accommodation and service spaces forward
of the cargo tanks, slop tanks and spaces
which isolate cargo and slop tanks from
machinery spaces, but not necessarily
forward of oil fuel bunker tanks or ballast
tanks. Machinery spaces, other than those of
category A, may be permitted forward of the
cargo tanks and slop tanks provided they are
isolated from the cargo tanks and slop tanks
by cofferdams, cargo pump-rooms, oil fuel
bunker tanks or ballast tanks, and have at
least one portable fire extinguisher. In cases
where they contain internal combustion
machinery, one approved foam-type
extinguisher of at least 45 | capacity or
equivalent shall be arranged in addition to
portable fire extinguishers. If operation of a
semi-portable fire extinguisher is
impracticable, this fire extinguisher may be
replaced by two additional portable fire
extinguishers. Accommodation spaces, main
cargo control spaces, control stations and
service spaces shall be arranged in such a
way that a single failure of a deck or
bulkhead shall not permit the entry of gas or
fumes from the cargo tanks into such spaces.
In addition, where deemed necessary for the
safety or navigation of the ship, the
Administration may permit machinery spaces

containing internal combustion machinery
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not being main propulsion machinery having
an output greater than 375 kW to be located
forward of the cargo area provided the
arrangements are in accordance with the
provisions of this paragraph.

5.1.4 In combination carriers only:

.1 The slop tanks shall be surrounded by
cofferdams except where the boundaries of
the slop tanks, where slop may be carried on
dry cargo voyages, are part of the hull, main
cargo deck, cargo pump-room bulkhead or
oil fuel bunker tank. These cofferdams shall
not be open to a double bottom, pipe
tunnel, pump-room or other enclosed space,
nor shall they be used for cargo or ballast
and shall not be connected to piping
systems serving oil cargo or ballast. Means
shall be provided for filling the cofferdams
with water and for draining them. Where the
boundary of a slop tank is part of the cargo
pump-room bulkhead, the pump-room shall
not be open to the double bottom, pipe
tunnel or other enclosed space; however,
openings provided with gastight bolted
covers may be permitted;

.2 Means shall be provided for isolating the
piping connecting the pump-room with the
slop tanks referred to in paragraph 5.1.4.1.

The means of isolation shall consist of a
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valve followed by a spectacle flange or a
spool piece with appropriate blank flanges.
This arrangement shall be located adjacent
to the slop tanks, but where this is
unreasonable or impracticable, it may be
located within the pump-room directly after
the piping penetrates the bulkhead. A
separate permanently installed pumping and
piping arrangement incorporating a manifold,
provided with a shut-off valve and a blank
flange, shall be provided for

discharging the contents of the slop tanks
directly to the open deck for disposal to
shore reception facilities when the ship is in
the dry careo mode. When the transfer
system is used for slop transfer in the dry
cargo mode, it shall have no connection to
other systems. Separation from other
systems by means of removal of spool
pieces may be accepted;

.3 Hatches and tank cleaning openings to
slop tanks shall only be permitted on the
open deck and shall be fitted with closing
arrangements. Except where they consist of
bolted plates with bolts at watertight
spacing, these closing arrangements shall be
provided with locking arrangements under
the control of the responsible ship's officer;

and
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.4 Where cargo wing tanks are provided, cargo
oil lines below deck shall be installed inside
these tanks. However, the Administration
may permit cargo oil lines to be placed in
special ducts provided there are capable of
being adequately cleaned and ventilated to
the satisfaction of the Administration. Where
cargo wing tanks are not provided, cargo oil
lines below deck shall be placed in special
ducts.

5.1.5 Where the fitting of a navigation
position above the cargo area is shown to be
necessary, it shall be for navigation purposes
only and it shall be separated from the cargo
tank deck by means of an open space with a
height of at least 2 m. The fire protection
requirements for such a navigation position
shall be that required for control stations, as
specified in regulation 9.2.4.2 and other
provisions for tankers, as applicable.

5.1.6 Means shall be provided to keep deck
spills away from the accommodation and
service areas. This may be accomplished by
provision of a permanent continuous
coaming of a height of at least 300 mm,
side.

side to

be

extending from

shall

Special

consideration given to the

arrangements associated with stern loading.
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5.2 Restriction on boundary openings

5.2.1 Except as permitted in paragraph 5.2.2,
access doors, air inlets and openings to
accommodation spaces, service spaces,
control stations and machinery spaces shall
not face the cargo area. They shall be
located on the transverse bulkhead not
facing the cargo area or on the outboard side
of the superstructure or deckhouse at a
distance of at least 4% of the length of the
ship but not less than 3 m from the end of
the superstructure or deckhouse facing the
cargo area. This distance need not exceed 5
m. ( Refer to IACS Ul SC120)

5.2.2 The Administration may permit access
doors in boundary bulkheads facing the careo
area or within the 5 m limits specified in
paragraph 5.2.1, to main cargo control
stations and to such service spaces used as
provision rooms, store-rooms and lockers,
provided they do not give access directly or
indirectly to any other space containing or
providing for accommodation, control
stations or service spaces such as galleys,
pantries or workshops, or similar spaces
containing sources of vapour ignition. The
boundary of such a space shall be insulated
to "A-60" class standard, with the exception

of the boundary facing the cargo area.
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Bolted plates for the removal of machinery
may be fitted within the limits specified in
paragraph 5.2.1. Wheelhouse doors and
windows may be located within the limits
specified in paragraph 5.2.1 so long as they
are designed to ensure that the wheelhouse
can be made rapidly and efficiently gas and
vapour tight. ( Refer to IACS Ul SC120)

5.2.3 Windows and sidescuttles facing the
careo area and on the sides of the
superstructures and deckhouses within the
limits specified in paragraph 5.2.1 shall be of
the fixed (non-opening) type. Such windows
and  sidescuttles, except wheelhouse
windows, shall be constructed to "A-60" class
standard except that “A-0” class standard
is acceptable for windows and sidescuttles
outside the limit specified in regulation
9.2.4.2.5. ( Added by Res.MSC.216(82))
5.2.4 Where there is permanent access from
a pipe tunnel to the main pump-room, a
watertight door shall be fitted complying
with the requirements of regulation 1I-1/13-
1.2 and, in addition, with the following.

.1 in addition to the bridge operation, the
watertight door shall be capable of being
manually closed from outside the main

pump-room entrance; and

laag1asaatsiuazdUszansnin (919949 IACS UI
SC120)
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.2 the watertight door shall be kept closed
during normal operations of the ship except
when access to the pipe tunnel is required.

5.2.5 Permanent approved gastight lighting
enclosures for illuminating cargo pump-
rooms may be permitted in bulkheads and
decks separating cargo pump-rooms and
other spaces provided they are of adequate
strength and the integrity and gastightness of
the bulkhead or deck is maintained.

5.2.6 The arrangement of ventilation inlets
and outlets and other deckhouse and
superstructure boundary space openings
shall. be such as to complement the
provisions of paragraph 5.3 and regulation
11.6. Such vents, especially for machinery
spaces, shall be situated as far aft as
practicable. Due consideration in this regard
shall be given when the ship is equipped to
load or discharge at the stern. Sources of
ignition such as electrical equipment shall be
so arranged as to avoid an explosion hazard.
5.3 Cargo tank venting

5.3.1 General requirements

The venting systems of cargo tanks are to be
entirely distinct from the air pipes of the
other compartments of the ship. The
arrangements and position of openings in the

cargo tank deck from which emission of

flammable vapours can occur shall be such
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as to minimize the possibility of flammable
vapours being admitted to enclosed spaces
containing a source of ignition, or collecting
in the vicinity of deck machinery and
equipment which may constitute an ignition
hazard. In accordance with this general
principle, the criteria in paragraphs 5.3.2 to
5.3.5 and regulation 11.6 will apply.

5.3.2 Venting arrangements

5.3.2.1 The venting arrangements in each
cargo tank may be independent or combined
with other cargo tanks and may be
incorporated into the inert gas piping.
5322 Where the arrangements are
combined with other cargo tanks, either stop
valves or other acceptable means shall be
provided to isolate each cargo tank. Where
stop valves are fitted, they shall be provided
with locking arrangements which shall be
under the control of the responsible ship's
officer. There shall be a clear visual
indication of the operational status of the
valves or other acceptable means.

Where tanks have been isolated, it shall be
ensured that relevant isolating valves are
opened before cargo loading or ballasting or
discharging of those tanks is commmenced. For
tankers constructed on or after 1 January
2017, any isolation shall also continue to

permit the passage of large volumes of
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vapour, air or inert gas mixtures during cargo
loading and ballasting, or during discharging
in accordance with 11.6.1.2(

Added by Res.MSC.392(95))

regulation

Any isolation must continue to permit the
flow caused by thermal variations in a cargo
tank in accordance with regulation 11.6.1.1.
5323 If cargo loading and ballasting or
discharging of a cargo tank or cargo tank
group is intended, which is isolated from a
common venting system, that cargo tank or
cargo tank group shall be fitted with a means
for  over-pressure  or  under-pressure
protection as required in regulation 11.6.3.2.
5.3.2.4 The venting arrangements shall be
connected to the top of each cargo tank and
shall be self-draining to the cargo tanks
under all normal conditions of trim and list
of the ship. Where it may not be possible to
provide self-draining lines, permanent
arrangements shall be provided to drain the
vent lines to a cargo tank.

The venting system shall be provided with
devices to prevent the passage of flame into
the cargo tanks. The design, testing and
locating of these devices shall comply with
the requirements established by the
Administration based on the guidelines
developed by the Organization.* Ullage

openings shall not be used for pressure

NM55¥UN8eonALYeTeRU 11.6.1.2 (Liinlne Res
.MSC.392 (95))
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equalization. They shall be provided with
self-closing and tightly sealing covers. Flame
arresters and screens are not permitted in
these openings.

5.3.4 Vent outlets for cargo handling and

ballasting
53.4.1 Vent outlets for cargo loading,
discharging and ballasting required by

regulation 11.6.1.2 shall:

.1.1 permit the free flow of vapour mixtures;
or

.1.2 permit the throttling of the discharge of
the vapour mixtures to achieve a velocity of
not less than 30 m/s;

.2 be so arranged that the vapour mixture is
discharged vertically upwards;

.3 where the method is by free flow of
vapour mixtures, be such that the outlet
shall be not less than 6 m above the cargo
tank deck or fore and aft ecangway if situated
within 4 m of the gangway and located not
less than 10 m measured horizontally from
the nearest air intakes and openings to
enclosed spaces containing a source of
ignition and from deck machinery, which may
include anchor windlass and chain locker
openings, and equipment which may
constitute an ignition hazard; and IACS Ul SC
57
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4 where the method is by high-velocity
discharge, be located at a height not less
than 2 m above the cargo tank deck and not
less than 10 m measured horizontally from
the nearest air intakes and openings to
enclosed spaces containing a source of
ignition and from deck machinery, which may
include anchor windlass and chain locker
openings, and equipment which may
constitute an ignition hazard. These outlets
shall be provided with high velocity devices
of an approved type. IACS Ul SC 57

5.3.4.2 The arrangements for the venting of
vapours displaced from the cargo tanks
during loading and ballasting shall comply
with paragraph 5.3 and regulation 11.6 and
shall consist of either one or more mast
risers, or a number of high-velocity vents. The
inert gas supply main may be used for such
venting.

5.3.5 Isolation of slop tanks in combination
carriers

In combination carriers, the arrangements for
isolating slop tanks containing oil or oil
residues from other cargo tanks shall consist
of blank flanges which will remain in position
at all times when cargoes other than liquid
cargoes referred to in regulation 1.6.1 are

carried.
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5.4 Ventilation

5.4.1 Ventilation systems in cargo pump
rooms

Cargo pump-rooms shall be mechanically
ventilated and discharges from the exhaust
fans shall be led to a safe place on the open
deck. The ventilation of these rooms shall
have sufficient capacity to minimize the
possibility of accumulation of flammable
vapours. The number of air changes shall be
at least 20 per hour, based upon the gross
volume of the space. The air ducts shall be
arranged so that all of the space is effectively
ventilated. The ventilation shall be of the
suction type using fans of the non-sparking
type.

5.4.2 Ventilation systems in combination
carriers

In combination carriers, cargo spaces and any
enclosed spaces adjacent to cargo spaces
shall be capable of being mechanically
ventilated. The mechanical ventilation may
be provided by portable fans. An approved
fixed eas warning system capable of
monitoring flammable vapours shall be
provided in cargo pump-rooms, pipe ducts
and cofferdams, as referred to in paragraph
5.1.4, adjacent to slop tanks. Suitable
arrangements shall be made to facilitate

measurement of flammable vapours in all
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other spaces within the cargo area. Such
measurements shall be made possible from

the open deck or easily accessible positions.

55 Inert gas systems ( Replaced by
Res.MSC.365(93))
5.5.1 Application
5.5.1.1 For tankers of 20,000 tonnes

deadweight and upwards constructed on or
after 1 July 2002 but before 1 January 2016,
the protection of the cargo tanks shall be
achieved by a fixed inert gas system in
accordance with the requirements of the Fire
Safety Systems Code, as

resolution MSC.98(73),

adopted by
except that the
Administration may accept other equivalent
systems or arrangements, as described in
paragraph 5.5.4.

5.5.1.2 For tankers of 8,000 tonnes
deadweight and upwards constructed on or
after 1 January 2016 when carrying cargoes
described in regulation 1.6.1 or 1.6.2, the
protection of the cargo tanks shall be
achieved by a fixed inert gas system in
accordance with the requirements of the Fire
Safety Systems Code, except that the
Administration may accept other equivalent
systems or arrangements, as described in
paragraph 5.5.4.

5.5.1.3 Tankers operating with a cargo tank

cleaning procedure using crude oil washing
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shall be fitted with an inert gas system
complying with the Fire Safety Systems Code
and with fixed tank washing machines.
However, inert gas systems fitted on tankers
constructed on or after 1 July 2002 but
before 1 January 2016 shall comply with the
Fire Safety Systems Code, as adopted by
resolution MSC.98(73).

5.5.1.4 Tankers required to be fitted with
inert gas systems shall comply with the
following provisions:

.1 double-hull spaces shall be fitted with
suitable connections for the supply of inert
gas;

.2 where hull spaces are connected to a
permanently fitted inert gas distribution
system, means shall be provided to prevent
hydrocarbon gases from the cargo tanks
entering the double hull spaces through the
system; and

.3 where such spaces are not permanently
connected to an inert gas distribution
system, appropriate means shall be provided

to allow connection to the inert gas main.

5.5.2 Inert gas systems of chemical tankers

and gas carriers (  Replaced by
Res.MSC.365(93))
55.2.1 The requirements for inert gas

systems contained in the Fire Safety Systems

Code need not be applied to chemical
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tankers constructed before 1 January 2016,
including those constructed before 1 July
2012, and all gas carriers:

.1 when carrying cargoes described in
regulation 1.6.1, provided that they comply
with the requirements for inert gas systems
on chemical tankers established by the
Administration, based on the guidelines
developed by the Organization*; or

.2 when carrying flammable cargoes other
than crude oil or petroleum products such as
cargoes listed in chapters 17 and 18 of the
International Bulk Chemical Code, provided
that the capacity of tanks used for their
carriage does not exceed 3,000 m3 and the
individual nozzle capacities of tank washing
machines do not exceed 17.5 m 3/h and the
total combined throughput from the number
of machines in use in a cargo tank at any one
time does not exceed 110 m3/h.

5.5.3 General requirements for inert gas
systems ( Replaced by Res.MSC.365(93))
5.5.3.1 The inert gas system shall be capable
of inerting, purging and gas-freeing empty
tanks and maintaining the atmosphere in
cargo tanks with the required oxygen
content.

5.5.3.2 Tankers fitted with a fixed inert gas

system shall be provided with a closed

ullage system.
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5.5.4 Requirements for equivalent systems
(Replaced by Res.MSC.365(93))

5.5.4.1 The Administration may, after having
given consideration to the ship's arrangement
and equipment, accept other fixed
installations, in accordance with regulation
I/5 and paragraph 5.5.4.3.

5,542 For tankers of 8,000 tonnes
deadweight and upwards but less than
20,000 tonnes deadweight constructed on or
after 1 January 2016, in lieu of fixed
installations as required by paragraph 5.5.4.1,
the  Administration other

may accept

equivalent arrangements or means of
protection in accordance with regulation 1/5
and paragraph 5.5.4.3.

5.5.4.3 Equivalent systems or arrangements
shall:

.1 be capable of preventing dangerous
accumulations of explosive mixtures in intact
cargo tanks during normal service throughout
the ballast voyage and necessary in-tank
operations; and

.2 be so designed as to minimize the risk of
ignition from the generation of static
electricity by the system itself.

5.6 Inerting, purging and gas freeing

5.6.1 Arrangements for purging and/or gas

freeing shall be such as to minimize the

hazards due to dispersal of flammable
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vapours in the atmosphere and to
flammable mixtures in a cargo tank.

5.6.2 The procedure for cargo tank purging
and/or gas freeing shall be carried out in
accordance with regulation 16.3.2.

5.6.3 The arrangements for inerting, purging
or gas-freeing of empty tanks as required in
paragraph 5.5.3.1 shall be to the satisfaction
of the Administration and shall be such that
the accumulation of hydrocarbon vapours in
pockets formed by the internal structural
members in a tank is minimized and that:
IACS UI SC 58

.1 on individual cargo tanks, the gas outlet
pipe, if fitted, shall be positioned as far as
practicable from the inert gas/air inlet and in
accordance  with  paragraph 5.3 and
regulation 11.6. The inlet of such outlet pipes
may be located either at deck level or at not
more than 1 m above the bottom of the
tank;

.2 the cross-sectional area of such gas outlet
pipe referred to in paragraph 5.6.3.1 shall be
such that an exit velocity of at least 20 m/s
can be maintained when any three tanks are
being simultaneously supplied with inert gas.
Their outlets shall extend not less than 2 m

above deck level; and
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.3 each gas outlet referred to in paragraph
5.6.3.2 shall be fitted with suitable blanking
arrangements.

5.7 Gas measurement and detection ( Added
by Res.MSC.291(87))

5.7.1 Portable instrument

Tankers shall be equipped with at least one
portable instrument for measuring oxysgen
and one for measuring flammable vapour
concentrations, together with a sufficient set
of spares. Suitable means shall be provided
for the calibration of such instruments.

5.7.2 Arrangements for gas measurement in
double-hull spaces and double-bottom
spaces

5.7.2.1 Suitable portable instruments for
measuring oxygen and flammable vapour
concentrations in double-hull spaces and
double-bottom spaces shall be provided. In
selecting these instruments, due attention
shall be given to their use in combination
with the fixed gas sampling line systems
referred to in paragraph 5.7.2.2.

5.7.2.2 Where the atmosphere in double-hull
spaces cannot be reliably measured using
flexible gas sampling hoses, such spaces shall
be fitted with permanent gas sampling lines.

The configuration of gas sampling lines shall

be adapted to the design of such spaces.
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5.7.2.3 The materials of construction and
dimensions of gas sampling lines shall be
such as to prevent restriction. Where plastic
materials are used, they shall be electrically
conductive.

5.7.3 Arrangements for fixed hydrocarbon gas
detection systems in double-hull and
double-bottom spaces of oil tankers

57.3.1 In addition to the requirements in
paragraphs 5.7.1 and 5.7.2, oil tankers of
20,000 tonnes deadweight and above,
constructed on or after 1 January 2012, shall
be provided with a fixed hydrocarbon gas
detection system complying with the Fire
Safety Systems Code for measuring
hydrocarbon gas concentrations in all ballast
tanks and void spaces of double-hull and
double-bottom spaces adjacent to the cargo
tanks, including the forepeak tank and any
other tanks and spaces under the bulkhead
deck adjacent to cargo tanks.

5.7.3.2 Oil tankers provided with constant
operative inerting systems for such spaces
need not be equipped with fixed
hydrocarbon gas detection equipment.
5.7.3.3 Notwithstanding the above, cargo
pump-rooms subject to the provisions of
paragraph 5.10 need not comply with the

requirements of this paragraph.
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5.8 Air supply to double hull and double
bottom spaces

Double hull and double bottom spaces shall
be fitted with suitable connections for the
supply of air.

5.9 Protection of cargo area

Drip pans for collecting cargo residues in
cargo lines and hoses shall be provided in
the area of pipe and hose connections under
the manifold area. Cargo hoses and tank
washing  hoses shall have electrical
continuity over their entire lengths including
couplings and flanges (except shore
connections) and should be earthed for
removal of electrostatic charges.

5.10 Protection of cargo pump-rooms

5.10.1 In tankers:

.1 cargo pumps, ballast pumps and stripping
pumps, installed in cargo pump-rooms and
driven by shafts passing through pump-room
bulkheads shall be fitted with temperature
sensing devices for bulkhead shaft g¢lands,
bearings and pump casings. A continuous
audible and visual alarm signal shall be
automatically effected in the cargo control
room or the pump control station;

.2 lighting in cargo pump-rooms, except
emergency lighting, shall be interlocked with
ventilation such that the ventilation shall be

in operation when switching on the lighting.
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Failure of the ventilation system shall not
cause the lighting to go out;

.3 a system for continuous monitoring of the
concentration of hydrocarbon gases shall be
fitted. Sampling points or detector heads
shall be located in suitable positions in order
that potentially dangerous leakages are
readily detected. When the hydrocarbon gas
concentration reaches a pre-set level which
shall not be higher than 10% of the lower
flammable limit, a continuous audible and
visual alarm signal shall be automatically
effected in the pump-room, engine control
room, cargo control room and navigation
bridge to alert personnel to the potential
hazard; and IACS Ul SC 172

4 all pump-rooms shall be provided with
bilge level monitoring devices together with
appropriately located alarms.

Regulation 5

Fire growth potential

1 Purpose

The purpose of this regulation is to limit the
fire growth potential in every space of the
ship. For this purpose, the following
functional requirements shall be met:

.1 means of control for the air supply to the
space shall be provided;

.2 means of control for flammable liquids in

the space shall be provided; and
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.3 the use of combustible materials shall be
restricted.

2 Control of air supply and flammable liquid
to the space

2.1 Closing appliances and stopping devices
of ventilation
2.1.1 The main inlets and outlets of all
ventilation systems shall be capable of being
closed from outside the spaces being
ventilated. The means of closing shall be
easily accessible as well as prominently and
permanently marked and shall indicate
whether the shutoff is open or closed.

2.1.2 Power ventilation of accommodation
spaces, service spaces, cargo spaces, control
stations and machinery spaces shall be
capable of being stopped from an easily
accessible position outside the space being
served. This position shall not be readily cut
off in the event of a fire in the spaces served.
2.1.3 In passenger ships carrying more than
36 passengers, power ventilation, except
machinery space and cargo space ventilation
and any alternative system which may be
required under regulation 8.2, shall be fitted
with controls so grouped that all fans may be
stopped from either of two separate
positions which shall be situated as far apart
as practicable. Fans serving power ventilation

systems to cargo spaces shall be capable of
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being stopped from a safe position outside
such spaces.

2.2 Means of control in machinery spaces
2.2.1 Means of control shall be provided for
opening and closure of skylights, closure of
openings in funnels which normally allow
exhaust ventilation and closure of ventilator
dampers.

2.2.2 Means of control shall be provided for
stopping ventilating fans. Controls provided
for the power ventilation serving machinery
spaces shall be grouped so as to be operable
from two positions, one of which shall be
outside such spaces. The means provided for
stopping the power ventilation of the
machinery spaces shall be entirely separate
from the means provided for stopping
ventilation of other spaces.

2.2.3 Means of control shall be provided for
stopping forced and induced draught fans, oil
fuel transfer pumps, oil fuel unit pumps,
lubricating oil service pumps, thermal oil
circulating  pumps and oil separators
(purifiers). However, paragraphs 2.2.4 and
2.2.5 need not apply to oily water separators.
2.2.4 The controls required in paragraphs
2.2.1 to 2.2.3 and in regulation 4.2.2.3.4 shall
be located outside the space concerned so

they will not be cut off in the event of fire in

the space they serve.
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2.2.5 In passenger ships, the controls
required in paragraphs 2.2.1 to 2.2.4 and in
regulations 8.3.3 and 9.5.2.3 and the controls
for any required fire-extinguishing system
shall be situated at one control position or
grouped in as few positions as possible to the
satisfaction of the Administration. Such
positions shall have a safe access from the
open deck.

2.3 Additional requirements for means of
controlin periodically unattended machinery
spaces.

2.3.1 For periodically unattended machinery
spaces, the Administration shall give special
consideration to maintaining the fire integrity
of the machinery spaces, the location and
centralization of the fire extinguishing system
controls, the required shutdown
arrangements (e.g. ventilation, fuel pumps,
etc.) and that additional fire-extinguishing
appliances and other fire-fighting equipment
and breathing apparatus may be required.
2.3.2 In passenger ships, these requirements
shall be at least equivalent to those of
machinery spaces normally attended.

3 Fire protection materials IACS Ul SC 126
3.1 Use of non-combustible materials

3.1.1 Insulating materials
materials  shall  be

Insulating non-

combustible, except in cargo spaces, mail
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rooms, baggage rooms and refrigerated
compartments of service spaces. Vapour
barriers and adhesives used in conjunction
with insulation, as well as the insulation of
pipe fittings for cold service systems, need
not be of non-combustible materials, but
they shall be kept to the minimum quantity
practicable and their exposed surfaces shall
have low flame spread characteristics .

3.1.2 Ceilings and linings

3.1.2.1 In passenger ships, except in cargo
spaces, all linings, grounds, draught stops and
ceilings shall be of non-combustible material
except in mail rooms, baggage rooms, saunas
or refrigerated compartments of service
spaces. ( The last sentence, "Partial
bulkheads or decks used to subdivide a
space for utility or artistic treatment shall
also be of non-combustible materials.",
was deleted by

Res.MSC.216(82))

3.1.2.2 In cargo ships, all linings, ceilings,
draught stops and their associated grounds
shall be of non-combustible materials in the
following spaces:

.1 in accommodation and service spaces and
control stations for ships where Method IC is
specified as referred to in regulation 9.2.3.1;

and
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.2in corridors and stairway enclosures serving
accommodation and service spaces and
control stations for ships where Method IIC
and llIC are specified as referred to in
regulation 9.2.3.1.

3.1.3 Partial bulkheads and decks on
passenger ships

3.1.3.1 Partial bulkheads or decks used to
subdivide a space for utility or artistic
treatment shall be of non-combustible
materials.
3.1.3.2 Linings, ceilings and partial
bulkheads or decks used to screen or to
separate adjacent cabin balconies shall be
of non-combustible materials. Cabin
balconies on passenger ships constructed
before 1 July 2008 shall comply with the
requirements of this paragraph by the first
survey after 1 July 2008.

3.2 Use of combustible materials

3.2.1 General

3.2.1.1 In passenger ships, "A", "B" or "C" class
divisions in accommodation and services
spaces and cabin balconies which are faced
with  combustible  materials,  facings,
mouldings, decorations and veneers shall
comply with the provisions of paragraphs
3.2.2 to 3.2.4 and regulation 6. However,
traditional wooden benches and wooden
linings on bulkheads

and ceilings are

2 lumafunaglassdulafliusnsiinuas nun
Uimsuazannimugud niuiseniseyds IIC uag IIC

Ao DRy 9.2.3.1

2.1.3 AMEMINUUNEIULAETUUULS B LAYEIS

o '
=] ]

3.1.3.1 MUNINUUI9AIUNT B TUN LTI UNITUINUN

dwsunislivseleninionssnuAazdonduiand
Lyidinlu

3.1.3.2 YanuniadwauiasnidenuusdunTanu
N Al Y - = v =
seieadldlunisdnnseansanenssidowiotlngansd
aginfusenduianilifali suifeaieslagaisuu
Selagansiasineuiuil 1 nsngia a.A. 2008 9
< Y o 1 v A o &
Julumudeivuavesdoninillagnsd1siansausn

n&e¥udl 1 nIngIAs A.A. 2008

3.2 mslitanaalule

3.2.1 yly

3.2.1.1 TwSelagarsnisuusussian "A" "B" %o "C"
Tufiinuariuiliusnisuazsadowioslnoansdades

a LYY

winyffutagiianlnldduministusunisnnusuas
IflFadendulunudenmunvesgeniin 3.2 .2 g
3.2.4 uagdovadu 6. aeslsAnueynnlildindslsl
wusaRsazTaayliuumttunagmanlutessn
ihuaztanssnanlidndudesegnielinismuni

Aualdludantn 3.2.2 way 3.2.3 agalsannulyl



permitted in saunas and such materials need
not be subject to the calculations prescribed
in paragraphs 3.2.2 and 3.2.3. However, the
provisions of paragraph 3.2.3 need not be
applied to cabin balconies. ( Added by
Res.MSC.216(82))

3.2.1.2 non-combustible

In cargo ships,

bulkheads, ceilings and linings fitted in
accommodation and service spaces may be
faced with combustible materials, facings,
mouldings,  decorations and  veneers
provided such spaces are bounded by non-
combustible bulkheads, ceilings and linings
in accordance with the provisions of
paragraphs 3.2.2 to 3.2.4 and regulation 6.
3.2.2 Maximum calorific value of combustible
materials

Combustible materials used on the surfaces
and linings specified in paragraph 3.2.1 shall
have a calorific value * not exceeding 45
MJ/m? of the area for the thickness used. The
requirements of this paragraph are not
applicable to the surfaces of furniture fixed
to linings or bulkheads.

3.2.3 Total volume of combustible materials
Where combustible materials are used in
accordance with paragraph 3.2.1, they shall
comply with the following requirements:

.1 The total volume of combustible facings,
and veneers in

mouldings, decorations
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accommodation and service spaces shall not
exceed a volume equivalent to 2.5 mm
veneer on the combined area of the walls
and ceiling linings. Furniture fixed to linings,
bulkheads or decks need not be included in
the calculation of the total volume of
combustible materials; and

2 In the case of ships fitted with an
automatic sprinkler system complying with
the provisions of the Fire Safety Systems
Code, the above volume may include some
combustible material used for erection of "C"
class divisions.

3.24 Low flame-spread characteristics of
exposed surfaces

The following surfaces shall have low flame-
spread characteristics in accordance with the
Fire Test Procedures Code:

3.2.4.1 In passenger ships:

.1 exposed surfaces in corridors and stairway
enclosures and of bulkhead and ceiling
linings in accommodation and service spaces
(except saunas) and control stations; and

.2 surfaces and grounds in concealed or
inaccessible spaces in accommodation and
service spaces and control stations.

.3 exposed surfaces of cabin balconies,
except for natural hard wood decking
systems. ( Added by Res.MSC.216(82))
3.2.4.2 In cargo ships:
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.1 exposed surfaces in corridors and stairway
enclosures and of ceilings in accommodation
and service spaces (except saunas) and
control stations; and

.2 surfaces and grounds in concealed or
inaccessible spaces in accommodation and
service spaces and control stations.

3.3 Furniture in stairway enclosures of
passenger ships

Furniture in stairway enclosures shall be
limited to seating. It shall be fixed, limited to
six seats on each deck in each stairway
enclosure, be of restricted fire risk
determined in accordance with the Fire Test
Procedure Code, and shall not restrict the
passenger escape route. The Administration
may permit additional seating in the main
reception area within a stairway enclosure if
it is fixed, non-combustible and does not
restrict the passenger escape route. Furniture
shall not be permitted in passenger and crew
corridors forming escape routes in cabin
areas. In addition to the above, lockers of
non-combustible material, providing storage
for non-hazardous safety equipment
required by these regulations, may be
permitted. Drinking water dispensers and ice
cube machines may be permitted in corridors
provided they are fixed and do not restrict

the width of the escape routes. This applies
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as well to decorative flower or plant
arrangements, statues or other objects of art
such as paintings and tapestries in corridors
and stairways.

3.4 Furniture and furnishings on cabin
balconies of passenger ships

On

and

shall

passenger ships, furniture

furnishings on cabin balconies
comply with regulations 3.40.1, 3.40.2,
3.40.3, 3.40.6 and 3.40.7 unless such
balconies are protected by a fixed

pressure waterspraying and fixed fire

detection and fire alarm systems
complying with regulations 7.10 and
10.6.1.3. Passenger ships constructed

before 1 July 2008 shall comply with the
requirements of this paragraph by the first
survey after 1 July 2008.

Regulation 6

Smoke generation potential and toxicity

1 Purpose

The purpose of this regulation is to reduce
the hazard to life from smoke and toxic
products generated during a fire in spaces
where persons normally work or live. For this
purpose, the quantity of smoke and toxic
products released from  combustible
materials, including surface finishes, during

fire shall be limited.
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2.1 Paints, varnishes and other finishes IACS
Ul SC 126, UI SC 127

Paints, varnishes and other finishes used on
exposed interior surfaces shall not be
capable of producing excessive quantities of
smoke and toxic products, this being
determined in accordance with the Fire Test
Procedures Code.

2.2 On passenger ships constructed on or
after 1 July 2008, paints, varnishes and
other finishes used on exposed surfaces
of cabin balconies, excluding natural hard
wood decking systems, shall not be
capable of producing excessive quantities
of smoke and toxic products, this being
determined in accordance with the Fire
Test Procedures Code. ( Added by
Res.MSC.216(82))

3.1 Primary deck coverings
Primary deck coverings, if applied within
accommodation and service spaces and
control stations, shall be of approved
material which will not give rise to smoke or
toxic or explosive hazards at elevated
temperatures,

this being determined in accordance with the
Fire Test Procedures Code.

3.2 On passenger ships constructed on or
after 1 July 2008, primary deck coverings

on cabin balconies shall not give rise to
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smoke, toxic or explosive hazards at

elevated temperatures, this being
determined in accordance with the Fire
Test Procedures Code. ( Added by

Res.MSC.216(82))

PART C - SUPPRESSION OF FIRE

Regulation 7

Detection and alarm

1 Purpose

The purpose of this regulation is to detect a
fire in the space of origin and to provide
alarm for safe escape and fire-fighting
activity. For this purpose, the following
functional requirements shall be met:

.1 fixed fire detection and fire alarm system
installations shall be suitable for the nature
of the space, fire growth potential and
potential generation of smoke and gases;

.2 manually operated call points shall be
placed effectively to ensure a readily
accessible means of notification; and

.3 fire patrols shall provide an effective
means of detecting and locating fires and
alerting the navigation bridge and fire teams.
2 General requirements

2.1 A fixed fire detection and fire alarm
system shall be provided in accordance with

the provisions of this regulation.
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2.2 A fixed fire detection and fire alarm
system and a sample extraction smoke
detection system required in this regulation
and other regulations in this part shall be of
an approved type and comply with the Fire
Safety Systems Code.

2.3 Where a fixed fire detection and fire
alarm system is required for the protection
of spaces other than those specified in
paragraph 5.1, at least one detector
complying with the Fire Safety Systems Code
shall be installed in each such space.

2.4 A fixed fire detection and fire alarm
system for be

passenger ships shall

capable of remotely and individually
identifying each detector and manually
operated call point.

3 Initial and periodical tests

3.1 The function of fixed fire detection and
fire alarm systems required by the relevant
regulations of this chapter shall be tested
under varying conditions of ventilation after
installation.

3.2 The function of fixed fire detection and
fire alarm systems shall be periodically
tested to the satisfaction of the
Administration by means of equipment
producing hot air at the appropriate
temperature, or smoke or aerosol particles

having the appropriate range of density or
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particle size, or other phenomena associated
with incipient fires to which the detector is
designed to respond.

4 Protection of machinery spaces IACS Ul SC
129

4.1 Installation

A fixed fire detection and fire alarm system
shall be installed in:

.1 periodically unattended machinery spaces;
and ( Deleted by Res.MSC.308(88))

.2 machinery spaces where:

.2.1 the installation of automatic and remote
control systems and equipment has been
approved in lieu of continuous manning of
the space; and

2.2 the main propulsion and associated
machinery including sources of main source
of electrical power are provided with various
degrees of automatic or remote control and
are under continuous manned supervision
from a control room ; and ( Replaced by
Res.MSC.308(88))

.3 enclosed spaces containing incinerators
( Added by Res.MSC.308(88))

4.2 Design

The fixed fire detection and fire alarm system
required in paragraph 4.1.1 shall be so
designed and the detectors so positioned as
to detect rapidly the onset of fire in any part

of those spaces and under any normal
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conditions of operation of the machinery and
variations of ventilation as required by the
possible range of ambient temperatures.
Except in spaces of restricted height and
where their use is specially appropriate,
detection systems using only thermal
detectors shall not be permitted. The
detection system shall initiate audible and
visual alarms distinct in both respects from
the alarms of any other system not indicating
fire, in sufficient places to ensure that the
alarms are heard and observed on the
navigating bridge and by a responsible
engineer officer. When the navigating bridge
is unmanned the alarm shall sound in a
place where a responsible member of the
crew is on duty.

5 Protection of accommodation and service
spaces and control stations

5.1 Smoke detectors in accommodation
spaces

Smoke detectors shall be installed in all
stairways, corridors and escape routes within
accommodation spaces as provided in
paragraphs 5.2, 5.3 and 5.4. Consideration
shall be given to the installation of special
purpose smoke detectors within ventilation
ducting.

5.2 Requirements for passenger ships carrying

more than 36 passengers

MsszUnBeIMARLFesNsluT g Tadeni
Julula 8ﬂL%u1uﬁuﬁﬁﬁﬂawmqq $1ivn waelunsdid
nsldarumuigandufivavszuunsladuild
wsnTatunnudouinduarlildsueygn seuy
asadudesSunsiioudenmuazidesfiuansaiy
MaeUsznsandyyonieuvessyuusulaildle
seyfalwlmiluanuififisaweifioliwlonléduuay

o/ PN

dunadygrauiouuuasniuiniazlaganug

o

'
o

AnINTuRaYeu Weodzwiudmeliaududyyiu

U Y

LFOULAITUIUAD N UNTNAUIDNHSUR AT UVDIANLS D

'
a

5 NMsAuATININUATUNUSNsHazaatdauay

5.1 LASBINSIVTUATULUANA

(%
¥ a U

He9RnRALATRIRUATUILTU LA LAULaE N9 T
nanuaglununninaunseyliludeniing 5.2, 5.3
LAY 5.4 LADINATUIDINITAAAILATDINTIVIUATUY

wuufitawnelurieseuIgeIne

5.2 Yefmuadmiuselavansnilagansiinni 36

AU



A fixed fire detection and fire alarm system
shall be installed and arranged as to provide
smoke detection in service spaces, control
stations and accommodation  spaces,
including corridors, stairways and escape
routes within accommodation spaces. Smoke
detectors need not be fitted in private
bathrooms and galleys. Spaces having little
or no fire risk such as voids, public toilets,
carbon dioxide rooms and similar spaces
need not be fitted with a fixed fire detection
and alarm system. Detectors fitted in
cabins, when activated, shall also be
capable of emitting, or cause to be
emitted, an audible alarm within the
space where they are located. ( Added by
Res.MSC.216(82))

5.3 Requirements for passenger ships carrying
not more than 36 passengers

There shall be installed throughout each
separate  zone, whether vertical or
horizontal, in all accommodation and service
spaces and, where it is considered necessary
by the Administration, in control stations,
except spaces which afford no substantial
fire risk such as void spaces, sanitary spaces,
etc., either:

.1 afixed fire detection and fire alarm system
so installed and arranged as to detect the

presence of fire in such spaces and providing
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smoke detection in corridors, stairways and

escape routes within  accommodation
spaces. Detectors fitted in cabins, when
activated, shall also be capable of
emitting, or cause to be emitted, an
audible alarm within the space where they
are located. ( Added by Res.MSC.216(82));
or

.2 an automatic sprinkler, fire detection and
fire alarm system of an approved type
complying with the relevant requirements of
the Fire Safety Systems Code and so installed
and arranged as to protect such spaces and,
in addition, a fixed fire detection and fire
alarm system and so installed and arranged
as to provide smoke detection in corridors,
stairways and escape routes within
accommodation spaces.

5.4 Protection of atriums in passenger ships
The entire main vertical zone containing the
atrium shall be protected throughout with a
smoke detection system.

5.5 Cargo ships

Accommodation and service spaces and
control stations of cargo ships shall be
protected by a fixed fire detection and fire
alarm system and/or an automatic sprinkler,
fire detection and fire alarm system as

follows depending on a protection method
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adopted in accordance with
9.2.3.1.

5.5.1 Method IC

regulation

A fixed fire detection and fire alarm system
shall be so installed and arranged as to
provide smoke detection in all corridors,
stairways and escape routes  within
accommodation spaces.

5.5.2 Method IIC

An automatic sprinkler, fire detection and fire
alarm system of an approved type complying
with the relevant requirements of the Fire
Safety Systems Code shall be so installed
and arranged as to protect accommodation
spaces, gcalleys and other service spaces,
except spaces which afford no substantial
fire risk such as void spaces, sanitary spaces,
etc. In addition, a fixed fire detection and fire
alarm system shall be so installed and
arranged as to provide smoke detection in all
corridors, stairways and escape routes within
accommodation spaces.

5.5.3 Method IlIC IACS Ul SC 160

A fixed fire detection and fire alarm system
shall be so installed and arranged as to
the of fire in all

detect presence

accommodation spaces and service spaces

providing smoke detection in corridors,
stairways and escape routes within
accommodation spaces, except spaces

5517 IC
Aoslin1sAnRsuazdaLATouTrUUATIAdUlLaY
dyaranfoulnlnduvursiielvdnisamaduaiulu

MadutulataznadnanuanelufunNnn

55273 IC

(%
o [ o

STUVANUIDM UL ATTUUNTIIIUDARN WAL F U U0

A7)

1Y [

N v A d‘ Y va& v
m@u@ﬂﬂﬂﬂﬂ53Lﬂﬂﬂ1@ﬁU@1§N@‘dﬁﬁ@@ﬁﬁ@ﬂﬂ‘u

o—

a A

YDMNUATLNYITDIVDISHATEUUANUUABAN AN

v A

daRNYazaalasUNISARGILaZIAAS s e U9 U

& Add o v A A a 4 v X Ay ia
‘W“LJ‘I/WIWﬂ‘MENImLLazwuVlUimiEJu 9 EJﬂL'JUWUVW]leIlI
<

IWunn audedutesinedesauiivialusiy

UYBNINLUADIRANILASINTEUUNTITU N AT Fua10

ALY}

A v a A vy o 1y a
waulnlusiwuumaiiieliinnsnsirasuaiulunianu

'
LY

[} = 09.}/ dy Qlld
Julanaznaninanuaniglunuiamn

aa

5.5.3 7980 IIC IACS Ul SC 160
ADIAAAILATINTEUUNTIATUSARNBLAY Y UADY
Tl uuasiviionsiasunisiianas sl uNunNND
dy d‘ a gj d'd Y % a
LAZNUNUSNISNINUANTN1sAT1uATulun LAY
) ~ L Ad o Y &g aAan 1o
Julawaznianinelununinne ndununnludiaing
d' v 1 1 1 1 a [~3 2
deganlwlugd tdudesinegesguidviailudiu

v A

YBNAINUADIRAAILALIATEUUNTIVIUDAANBLAY



which afford no substantial fire risk such as
void spaces, sanitary spaces, etc. In addition,
a fixed fire detection and fire alarm system
shall be so installed and arranged as to
provide smoke detection in all corridors,
stairways and escape routes  within
accommodation spaces.

6 Protection of cargo spaces in passenger
ships

A fixed fire detection and fire alarm system
or a sample extraction smoke detection
system shall be provided in any cargo space
which, in the opinion of the Administration,
is not accessible, except where it is shown to
the satisfaction of the Administration that the
ship is engaged on voyages of such short
duration that it would be unreasonable to
apply this requirement.

7 Manually operated call points

Manually operated call points complying
with the Fire Safety Systems Code shall be
installed throushout the accommodation
spaces, service spaces and control stations.
One manually operated call point shall be
located at each exit. Manually operated call
points shall be readily accessible in the
corridors of each deck such that no part of

the corridor is more than 20 m from a

manually operated call point.
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8 Fire patrols in passenger ships

8.1 Fire patrols

For ships carrying more than 36 passengers
an efficient patrol system shall be
maintained so that an outbreak of fire may
be promptly detected. Each member of the
fire patrol shall be trained to be familiar with
the arrangements of the ship as well as the
location and operation of any equipment he
may be called upon to use.

8.2 Inspection hatches

The construction of ceiling and bulkheads
shall be such that it will be possible, without
impairing the efficiency of the fire protection,
for the fire patrols to detect any smoke
originating in concealed and inaccessible
places, except where in the opinion of the
Administration there is no risk of fire
originating in such places.
8.3 Two-way portable radiotelephone
apparatus

Each member of the fire patrol shall be
provided with a two-way portable
radiotelephone apparatus.

9 Fire alarm signalling systems in passenger
ships *

9.1 Passenger ships shall at all times when at
sea, or in port (except when out of service),

be so manned or equipped as to ensure that
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any initial fire alarm is immediately received
by a responsible member of the crew.

9.2 The control panel of fixed fire detection
and fire alarm systems shall be designed on
the fail-safe principle (e.g. an open detector
circuit shall cause an alarm condition).

9.3 Passenger ships carrying more than 36
passengers shall have the fire detection
alarms for the systems required by paragraph
5.2 centralized in a continuously manned
central control station. In addition, controls
for remote closing of the fire doors and
shutting down the ventilation fans shall be
The

in the location.

shall

centralized same

ventilation fans be capable of
reactivation by the crew at the continuously
manned control station. The control panels
in the central control station shall be
capable of indicating open or closed
positions of fire doors and closed or off
status of the detectors, alarms and fans. The
control panel shall be continuously powered
and shall have an automatic change-over to
standby power supply in case of loss of
normal power supply. The control panel
shall be powered from the main source of
electrical power and the emergency source
of electrical power defined by regulation II-
1/42  unless other

arrangements  are
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permitted by the regulations, as applicable.
IACS UI SC 148

9.4 A special alarm, operated from the
navigation bridge or fire control station, shall
be fitted to summon the crew. This alarm
may be part of the ship's general alarm
system and shall be capable of being
sounded independently of the alarm to the
passenger spaces.
10 Protection of cabin balconies on
passenger ships

A fixed fire detection and fire alarm system
complying with the provisions of the Fire
Safety Systems Code shall be installed on
cabin balconies of ships to which regulation
5.3.4 applies, when furniture and furnishings
on such balconies are not as defined in
regulations 3.40.1, 3.40.2, 3.40.3, 3.40.6 and
3.40.7. ( Added by Res.MSC.216(82))
Regulation 8

Control of smoke spread

1 Purpose

The purpose of this regulation is to control
the spread of smoke in order to minimize the
hazards from smoke. For this purpose, means
for controlling smoke in atriums, control
stations, machinery spaces and concealed
spaces shall be provided.

2 Protection of control stations outside

machinery spaces IACS Ul SC 39
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Practicable measures shall be taken for
control stations outside machinery spaces in
order to ensure that ventilation, visibility and
freedom from smoke are maintained so that,
in the event of fire, the machinery and
equipment contained therein may be

supervised and continue to function
effectively. Alternative and separate means
of air supply shall be provided and air inlets
of the two sources of supply shall be so
disposed that the risk of both inlets drawing
in smoke simultaneously is minimized. At the
discretion of the Administration, such
requirements need not apply to control
stations situated on, and opening on to, an
open deck or where local closing
arrangements would be equally effective.
The ventilation system serving safety centres
may be derived from the ventilation system
serving the navigation bridge, unless located
in an adjacent main vertical zone.

3 Release of smoke from machinery spaces
3.1 The provisions of this paragraph shall
apply to machinery spaces of category A and,
where  the  Administration  considers
desirable, to other machinery spaces.

3.2 Suitable arrangements shall be made to
permit the release of smoke, in the event of
fire, from the space to be protected, subject

to the provisions of regulation 9.5.2.1 The
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normal ventilation systems may be
acceptable for this purpose.

3.3 Means of control shall be provided for
permitting the release of smoke and such
controls shall be located outside the space
concerned so that, in the event of fire, they
will not be cut off from the space they serve.
3.4 In passenger ships, the controls required
by paragraph 3.3 shall be situated at one
control position or grouped in as few
positions as possible to the satisfaction of the
Administration. Such positions shall have a
safe access from the open deck.

4 Draft stops

Air  spaces enclosed behind ceilings,
panelling or linings shall be divided by close-
fitting draught stops spaced not more than
14 m apart. In the vertical direction, such
enclosed air spaces, including those behind
linings of stairways, trunks, etc., shall be
closed at each deck.

5 Smoke extraction systems in atriums of
passenger ships

Atriums shall be equipped with a smoke
extraction system. The smoke extraction
system shall be activated by the required
smoke detection system and be capable of
manual control. The fans shall be sized such
thatthe entire volume within space can be

exhausted in 10 min or less.
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Regulation 9

Containment of fire

1 Purpose

The purpose of this regulation is to contain a
fire in the space of origin. For this purpose,
the following functional requirements shall
be met:

.1 the ship shall be subdivided by thermal
and structural boundaries;

.2 thermal insulation of boundaries shall
have due regard to the fire risk of the space
and adjacent spaces; and

.3 the fire integrity of the divisions shall be
maintained at openings and penetrations.

2 Thermal and structural boundaries

2.1 Thermal and structural subdivision

Ships of all types shall be subdivided into
spaces by thermal and structural divisions
having regard to the fire risks of the space
2.2 Passenger ships

2.2.1 Main vertical zones and horizontal
zones

22.1.1

2.2.1.1.1 In ships carrying more than 36
passengers, the hull, superstructure and
deckhouses shall be subdivided into main
vertical zones by "A-60" class divisions. Steps
and recesses shall be kept to a minimum,but

where they are necessary they shall also be
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"A-60" class divisions. Where a category (5),
(9) or (10) space defined in paragraph
2.2.3.2.2 is on one side or where fuel oil tanks
are on both sides of the division the standard
may be reduced to "A-0".

2.2.1.1.2 In ships carrying not more than 36
passengers, the hull, superstructure and
deckhouses in way of accommodation and
service spaces shall be subdivided into main
vertical zones by "A" class divisions.

These divisions shall have insulation values
in accordance with tables in paragraph 2.2.4.
2.2.1.2 As far as practicable, the bulkheads
forming the boundaries of the main vertical
zones above the bulkhead deck shall be in
line with watertight subdivision bulkheads
situated immediately below the bulkhead
deck. The length and width of main vertical
zones may be extended to a maximum of 48
m in order to bring the ends of main vertical
zones to coincide with watertight subdivision
bulkheads or in

order to accommodate a large public space
extending for the whole length of the main
vertical zone provided that the total area of
the main vertical zone is not greater than
1,600 m? on any deck. The length or width of
a main vertical zone is the maximum
distance between the furthermost points of

the bulkheads bounding it.
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2.2.1.3 Such bulkheads shall extend from
deck to deck and to the shell or other
boundaries.

2.2.1.4 Where a main vertical zone s
subdivided by horizontal "A" class divisions
into horizontal zones for the purpose of
providing an appropriate barrier between a
zone with sprinklers and a zone without
sprinklers, the divisions shall extend between
adjacent main vertical zone bulkheads and
to the shell or exterior boundaries of the ship
and shall be insulated in accordance with the
fire insulation and integrity

values given in table 9.4.

2.2.1.5

2.2.1.5.1 On ships designed for special
purposes, such as automobile or railroad car
ferries, where the provision of main vertical
zone bulkheads would defeat the purpose
for which the ship is intended, equivalent
means for controlling and limiting a fire shall
be substituted and specifically approved by
the Administration. Service spaces and ship
stores shall not be located on ro-ro decks
unless protected in accordance with the
applicable regulations.

2.2.1.5.2 However, in a ship with special
category spaces, such spaces shall comply
with the applicable provisions of regulation

20 and where such compliance would be
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inconsistent with other requirements for
passenger ships specified in this chapter, the
requirements of regulation 20 shall prevail.
2.2.2 Bulkheads within a main vertical zone
2.2.2.1 For ships carrying more than 36
passengers, bulkheads which are not
required to be "A" class divisions shall be at
least "B" class or "C" class divisions as
prescribed in the tables in paragraph 2.2.3.
2.2.2.2 For ships carrying not more than 36
passengers, bulkheads within
accommodation and service spaces which
are not required to be "A" class divisions shall
be at least "B" class or "C" class divisions as
prescribed in the tables in paragraph 2.2.4. In
addition, corridor bulkheads, where not
required to be "A" class, shall be "B" class
divisions which shall extend from deck to
deck except:

.1 when continuous "B" class ceilings or
linings are fitted on both sides of the
bulkhead, the portion of the bulkhead
behind the continuous ceiling or lining shall
be of material which, in thickness and
composition, is  acceptable in  the
construction of "B" class divisions, but which
shall be required to meet "B" class integrity
standards only in so far as is reasonable and
the the

practicable in opinion  of

Administration; and
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.2 in the case of a ship protected by an
automatic sprinkler system complying with
the provisions of the Fire Safety Systems
Code, the corridor bulkheads may terminate
at a ceiling in the corridor provided such
bulkheads and ceilings are of "B" class
standard in compliance with paragraph 2.2.4.
All doors and frames in such bulkheads shall
be of non-combustible materials and shall
have the same fire integrity as the bulkhead
in which they are fitted.

2.2.2.3 Bulkheads required to be "B" class
divisions, except corridor bulkheads as
prescribed in paragraph 2.2.2.2, shall extend
from deck to deck and to the shell or other
boundaries. However, where a continuous "B"
class ceiling or lining is fitted on both sides of
a bulkhead which is at least of the same fire
resistance as the adjoining bulkhead, the
bulkhead may terminate at the continuous
ceiling or lining.

2.2.3 Fire integrity of bulkheads and decks in
ships carrying more than 36 passengers
2.2.3.1 In addition to complying with the
specific provisions for fire integrity of
bulkheads and decks of passenger ships, the
minimum fire integrity of all bulkheads and
decks shall be as prescribed in tables 9.1 and
9.2. Where, due to any particular structural
arrangements in the

ship, difficulty s
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experienced in determining from the tables
the minimum fire integrity value of any
divisions, such values shall be determined to
the satisfaction of the Administration.

2.2.3.2 The following requirements shall
govern application of the tables:

.1 Table 9.1 shall apply to bulkheads not
bounding either main vertical zones or
horizontal zones. Table 9.2 shall apply to
decks not forming steps in main vertical
zones nor bounding horizontal zones.

.2 For determining the appropriate fire
integrity standards to be applied to
boundaries between adjacent spaces, such
spaces are classified according to their fire
risk as shown in categories (1) to (14) below.
Where the contents and use of a space are
such that there is a doubt as to its
classification for the purpose of this
regulation, or where it is possible to assign
two or more classifications to a space, it shall
be treated as a space within the relevant
category having the most stringent boundary
requirements.

Smaller, enclosed rooms within a space that
less than 30 %

have communicating

openings to that space are considered
separate spaces. The fire integrity of the
boundary bulkheads and decks of such

smaller rooms shall be as prescribed in
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tables 9.1 and 9.2. The title of each category
is intended to be typical rather than
restrictive. The number in parentheses
preceding each category refers to the
applicable column or row in the tables.

(1) Control stations

Spaces containing emergency sources of
power and lighting.

Wheelhouse and chartroom.

Spaces containing the ship's radio
equipment.

Fire control stations

Control room for propulsion machinery when
located outside the propulsion machinery
space.

Spaces containing centralized fire alarm
equipment.

Spaces containing centralized emergency

public address system stations and
equipment.
(2) Stairways
Interior stairways, lifts, totally enclosed

emergency escape trunks , and escalators
(other than those wholly contained within
the machinery spaces) for passengers and
crew and enclosures thereto.

In this connection a stairway which s
enclosed at only one level shall be regarded
as part of the space from which it is not

separated by a fire door.
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(3) Corridors

Passenger and crew corridors and lobbies.
(4) Evacuation stations and external escape
routes

Survival craft stowage area.

Open deck spaces and  enclosed
promenades forming lifeboat and liferaft
embarkation and lowering stations.
Assembly stations, internal and external.
External stairs and open decks used for
escape routes.

The ship's side to the waterline in the lightest
condition, and

seagoing superstructure

deckhouse sides situated below and
adjacent to the liferaft and evacuation slide
embarkation areas.

(5) Open deck spaces

Open deck spaces and  enclosed
promenades clear of lifeboat and liferaft
embarkation and lowering stations. To be
considered in this category, enclosed
promenades shall have no significant fire risk,
meaning that furnishings shall be restricted
to deck furniture. In addition, such spaces
shall be naturally ventilated by permanent
openings. Air spaces (the space outside
superstructures and deckhouses)

(6) Accommodation spaces of minor fire risk
Cabins containing furniture and furnishings of

restricted fire risk.
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Offices and dispensaries containing furniture
and furnishings of restricted fire risk.

Public spaces containing furniture and
furnishings of restricted fire risk and having a
deck area of less than 50 m? .

(7) Accommodation spaces of moderate fire
risk

Spaces as in category (6) above but
containing furniture and furnishings of other
than restricted fire risk.

Public spaces containing furniture and
furnishings of restricted fire risk and having a
deck area of 50 m? or more.

Isolated lockers and small store-rooms in
accommodation spaces having areas less
than 4 m? (in which flammable liquids are
not stowed).

Motion picture projection and film stowage
rooms. Diet kitchens (containing no open
flame).

Cleaning gear lockers (in which flammable
liquids are not stowed).

Laboratories (in which flammable liquids are
not stowed).

Pharmacies.

Small drying rooms (having a deck area of 4
m2 or less).

Specie rooms.

Operating rooms.

(8) Accommodation spaces of greater fire risk
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Public spaces containing furniture and
furnishings of other than restricted fire risk
and having a deck area of 50 m? or more.
Barber shops and beauty parlours. Saunas
(9) Sanitary and similar spaces

Communal sanitary facilities, showers, baths,
water closets, etc.

Small laundry rooms.

Indoor swimming pool area.

Isolated pantries containing no cooking
appliances in accommodation spaces.
Private sanitary facilities shall be considered
a portion of the space in which they are
located.

(10) Tanks, voids and auxiliary machinery
spaces having little or no fire risk

Water tanks forming part of the ship's
structure.

Voids and cofferdams.

Auxiliary machinery spaces which do not
contain  machinery having a pressure
lubrication system and where storage of
combustibles is prohibited, such as:
ventilation and air-conditioning rooms;
windlass room; steering gear room;
stabilizer equipment room;

electrical propulsion motor room;

rooms containing section switchboards and
purely electrical equipment other than oil-

filled electrical transformers (above 10 kVA);
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shaft alleys and pipe tunnels;

spaces for pumps and refrigeration
machinery (not handling or using flammable
liquids).

Closed trunks serving the spaces listed
above.

Other closed trunks such as pipe and cable
trunks.

(11) Auxiliary machinery spaces, cargo spaces,
cargo and other oil tanks and other similar
spaces of moderate fire risk

Cargo oil tanks.

Cargo holds, trunk ways and hatchways.
Refrigerated chambers.

Oil fuel tanks (where installed in a separate
space with no machinery).

Shaft alleys and pipe tunnels allowing
storage of combustibles.

Auxiliary machinery spaces as in category (10)
which contain machinery having a pressure
lubrication system or where storage of
combustibles is permitted.

Oil fuel filling stations.

Spaces  containing  oil-filled  electrical
transformers (above 10 kVA).

Spaces containing turbine and reciprocating
steam engine driven auxiliary generators and
small internal combustion engines of power

output up to 110 kW driving generators,
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sprinkler, drencher or fire Pumps, bilge
pumps, etc.

Closed trunks serving the spaces listed
above.

(12) Machinery spaces and main galleys
Main propulsion machinery rooms (other
than electric propulsion motor rooms) and
boiler rooms.

Auxiliary machinery spaces other than those
in categories (10) and (11) which contain
internal combustion machinery or other oil-
burning, heating or pumping units.

Main galleys and annexes.

Trunks and casings to the spaces listed above
(13) Store-rooms, workshops, pantries, etc.
Main pantries not annexed to galleys.

Main laundry.

Large drying rooms (having a deck area of
more than 4 m?)

Miscellaneous stores.

Mail and baggage rooms.

Garbage rooms.

Workshops (not part of machinery spaces,
galleys, etc.).

Lockers and store-rooms having areas greater
than 4 m? | other than those spaces that
have provisions for the storage of flammable
liquids.

(14) Other spaces in which flammable liquids

are stowed
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Paint lockers.
Store-rooms containing flammable liquids
(including dyes, medicines, etc.).
Laboratories (in which flammable liquids are
stowed)

.3 Where a single value is shown for the fire
integrity of a boundary between two spaces,
that value shall apply in all cases;

.4 Notwithstanding the

provisions  of

paragraph 2.2.2 there are no special
requirements for material or integrity of
boundaries where only a dash appears in the
tables; and

.5 The Administration shall determine in
respect of category (5) spaces whether the
insulation values in table 9.1 shall apply to
ends of deckhouses and superstructures, and
whether the insulation values in table 9.2
shall apply to weather decks. In no case shall
the requirements of category (5) of tables 9.1
or 9.2 necessitate enclosure of spaces which

in the opinion of the Administration need not

be enclosed.

Table 9.1 Bulkheads not bounding either

main vertical zones or horizontal zones
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Table 9.2 - Decks not forming steps in main

vertical zones nor bounding horizontal zones
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Note: To be applied to tables 9.1 and 9.2.
a Where adjacent spaces are in the same

numerical category and superscript ‘a
appears, a bulkhead or deck between such
spaces need not be fitted if deemed
unnecessary by the Administration. For
example, in category (12) a bulkhead need

not be required between a galley and its
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annexed pantries provided the pantry
bulkhead and decks maintain the integrity of
the galley boundaries. A bulkhead is,
however, required between a galley and
machinery space even though both spaces
are in category (12).

b The ship's side, to the waterline in the
lischtest seagoing condition, superstructure
and deckhouse sides situated below and
adjacent to liferafts and evacuation slides
may be reduced to "A-30".

c Where public toilets are installed
completely within the stairway enclosure,
the public toilet bulkhead within the stairway
enclosure can be of "B" class integrity.

d Where spaces of categories (6), (7), (8) and
(9) are located completely within the outer
perimeter of the assembly station, the
bulkheads of these spaces are allowed to be
of "B-0" class integrity. Control positions for
audio, video and light installations may be
considered as part of the assembly station.
2.2.3.3 Continuous "B" class ceilings or linings,
in association with the relevant decks or
bulkheads, may be accepted as contributing
wholly or in part, to the required insulation
and integrity of a division.

2.2.3.4 Construction and arrangement of

Saunas
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2.2.3.4.1 The perimeter of the sauna shall be
of "A" class boundaries and may include
changing rooms, showers and toilets. The
sauna shall be insulated to A-60 standard
against other spaces except those inside of
the perimeter and spaces of categories (5),
(9) and (10).

2.2.3.4.2 Bathrooms with direct access to
saunas may be considered as part of them.
In such cases, the door between sauna and
the bathroom need not comply with fire
safety requirements.

2.2.3.4.3 The traditional wooden lining on the
bulkheads and ceiling are permitted in the
sauna. The ceiling above the oven shall be
lined with a non-combustible plate with an
air gap of at least 30 mm. The distance from
the hot surfaces to combustible materials
shall be at least 500 mm or the combustible
materials shall be protected (e.g. non-
combustible plate with an air gap of at least
30 mm).

2.2.3.4.4 The traditional wooden benches are
permitted to be used in the sauna.

2.2.3.4.5 The sauna door shall open outwards
by pushing.

2.2.3.4.6 Electrically heated ovens shall be
provided with a timer.

2.2.4 Fire integrity of bulkheads and decks in

ships carrying not more than 36 passengers
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2.2.4.1 In addition to complying with the

specific provisions for fire integrity of
bulkheads and decks of passenger ships, the
minimum fire integrity of bulkheads and
decks shall be as prescribed in tables 9.3 and
9.4.

2.2.4.2 The following requirements govern
application of the tables:

.1 Tables 9.3 and 9.4 shall apply respectively
to the bulkheads and decks separating
adjacent spaces.

.2 For determining the appropriate fire
integrity standards to be applied to divisions
between adjacent spaces, such spaces are
classified according to their fire risk as shown
in categories (1) to (11) below.

Where the contents and use of a space are
such that there is a doubt as to its
classification for the purpose of this
regulation, or where it is possible to assign
two or more classifications to a space, it shall
be treated as a space within the relevant
category having the most stringent boundary
requirements.

Smaller, enclosed rooms within a space that
have less than 30 % communicating
openings to that space are considered
separate spaces. The fire integrity of the
boundary bulkheads and decks of such

smaller rooms shall be as prescribed in
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tables 9.3 and 9.4. The title of each category
is intended to be typical rather than
restrictive. The number in parentheses
preceding each category refers to the
applicable column or row in the tables.

(1) Control stations

Spaces containing emergency sources of
power and lighting.

Wheelhouse and chartroom.

Spaces containing the ship's radio
equipment.

Fire control stations.

Control room for propulsion machinery when
located outside the machinery space.
Spaces containing centralized fire alarm
equipment.

(2) Corridors

Passenger and crew corridors and lobbies.
(3) Accommodation spaces

Spaces as defined in regulation 3.1 excluding
corridors.

(4) Stairways

Interior stairways, lifts, totally enclosed
emergency escape trunks , and escalators
(other than those wholly contained within
the machinery spaces) and enclosures
thereto.

In this connection, a stairway which is

enclosed only at one level shall be regarded
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as part of the space from which it is not
separated by a fire door.

(5) Service spaces (low risk)

Lockers and store-rooms not having
provisions for the storage of flammable
liquids and having areas less than 4 m? and
drying rooms and laundries.

(6) Machinery spaces of category A

Spaces as defined in regulation 3.31.

(7) Other machinery spaces

Electrical equipment rooms (auto-telephone
exchange, air-conditioning duct spaces).
Spaces as defined in regulation 3.30
excluding machinery spaces of category A.
(8) Cargo spaces

All spaces used for cargo (including cargo oil
tanks) and trunkways and hatchways to such
spaces, other than special category spaces.
(9) Service spaces (high risk)

Galleys,  pantries  containing  cooking
appliances, paint and lamp rooms, lockers
and store-rooms having areas of 4 m?2 or
more, spaces for the storage of flammable
liquids, saunas and workshops other than
those forming part of the machinery spaces.
(10) Open decks

Open deck spaces and enclosed
promenades having little or no fire risk.
Enclosed promenades should have no

significant fire risk, meaning that furnishing
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should be restricted to deck furniture. In
addition, such spaces should be naturally
ventilated by permanent openings. Air
spaces (the space outside superstructures
and deckhouses).

(11) Special category spaces and ro-ro space
Spaces as defined in regulations 3.41 and
3.46.

.3 In determining the applicable fire integrity
standard of a boundary between two spaces
within a main vertical zone or horizontal
zone which is not protected by an automatic
sprinkler  system complying with the
provisions of the Fire Safety Systems Code or
between such zones neither of which is so
protected, the higher of the two values given
in the tables shall apply;

.4 In determining the applicable fire integrity
standard of a boundary between two spaces
within a main vertical zone or horizontal
zone which is protected by an automatic
sprinkler  system complying with the
provisions of the Fire Safety Systems Code or
between such zones both of which are so
protected, the lesser of the two values given
in the tables shall apply. Where a zone with
sprinklers and a zone without

sprinklers meet within accommmodation and

service spaces, the higher of the two values
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given in the tables shall apply to the division
between the zones;

2.2.4.3 Continuous "B" class ceilings or linings,
in association with the relevant decks or
bulkheads, may be accepted as contributing,
wholly or in part, to the required insulation
and integrity of a division.

2.2.4.4 External boundaries which are
required in regulation 11.2 to be of steel or
other equivalent material may be pierced for
the fitting of windows and sidescuttles
provided that there is no requirement for
such boundaries of passenger ships to have
"A"  class integrity. Similarly, in such
boundaries which are not required to have
"A" class integrity, doors may be constructed
of materials which are to the satisfaction of
the Administration.

2.2.4.5 Saunas shall comply with paragraph
2234,

Table 9.3 - Fire integrity of bulkheads

separating adjacent spaces
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Special category spaces and ro-o spaces  (11) | | | | ‘ | | | | ‘ ‘ A-309 |

Table 9.4 - Fire integrity of decks separating

adjacent spaces

Space below] Spaceabove—| () | @ [ @ | w [ @@ | @ | @ | @ ;o
Control stations m A | a0 | 40 | AD | AD [ A% | a0 | A0 | AD | a9
Comidors @ & | oA | 0 |aso| a0 | a0 | a0 |t |a29
a3
Accommodation spaces 3 noo| Ao | ¢ | a0 | v |asp| A0 | A0 | A0 }
Q'
Stainvays ) A0 | a0 | a0 | | A0 | a0 | a0 | A0 | A0 | | [aa0
Service spaces (low risk) () a5 | A0 [ a0 | A0 | * |as0| a0 (a0 [A0| * | a0
Machinery spaces of category A ®) AB0 | A80 | 80 | A0 | A8D | | asol [ A0 [As0| * | As0
Other machinery spaces @ A5 | A0 [ a0 | A0 | A0 | A0 | * [an [a0| * | a0
Cargo spaces ) ag0| A0 [ A0 | A0 | A0 | A0 | a0 [+ |a0| v | a0
a3 | a0 | A0
Service spaces (high risks) ® A0 a0 | as0 | a0 (a0 [ a0 | v | am:
ad? | a0d | a0d
Open decks (10} . . . . . . . . - | a0
A3
Special category spaces and ro-1o spaces 1 ac0|a309| | ag00| A0 |as08| A0 | A0 | A30|AD |30
AN | o | A28 LE, A-30

Notes: To be applied to both tables 9.3 and
9.4 as appropriate.

a For clarification as to which applies, see
paragraphs 2.2.2 and 2.2.5.

b Where spaces are of the same numerical
category and superscript b appears, a
bulkhead or deck of the rating shown in the

tables is only required when the adjacent

Spaces mlalele| oo o] e @] oy
Spaces. ml@al@ @[ |e|m]| ] o] an
Control stations (1) | ao®| A0 |As0 | AD |A15|AB0 A5 |As0| A0 | © | A0
Control stations (1) | agf| A0 |a20| A0 |A15|As0 | A5 A0 A2 | v | A%0
Al A5
Corridors @ c® |ga® B.0% [A90 | AD | AD S| A AT A5
B-0% AD Coeridors 2) c® |Bo® B-0% | A-80 | AD | AD e
B-0% Al -
Al A5 A0
Accommodation spaces 2 c® 5.0° [A-80 | AD | AD e . A A8 A0
B-0% A AL Accommedation spaces [ ct B.gf | A-80 | AD | AD
B-0® agf a®
AD® | AD% A |
Stairways ) AGD [ AD | AD .| A-z09 e A | e
80° B-0% ap? Stairways ) a80| a0 | A0 A.309
8.0% | B-0% a0t -
Service spacas (low risk) () ce |as0| A0 [AD | AD | * | A0
Service spaces (low risk) 3 c* |A0| AD | AD | AD N AQ
Machinery spaces of category A () *o|AD | AD |AB0| | ABD
Machanery spaces of category A (L] * | AD | AD [ASD| " | ARD
Cther machinery spaces m AP (A0 [ a0 | v | A0
Otther machinery spaces [y ADF|AD | AD | " AD
Cargo spaces () Aot | a0
Cargo spaces 8) * AD . AQ
Serviee spaces (high risks) @ Al | v | A2
Service spaces (high risks) @) AQP |t | A0
Open decks (10) * | a0
Open decks (L]
| Special category spaces and ro-fo spaces (1 nl | | | I | | | | ] |.I-309‘|

A1519% 9.4 — anunuliveIafIRLenUSIUToY

Y

ARNU

Toace becw, Space above— [ (1) 1 3 ) 5| @ m @ | @ | (e (1
Control seatons m A0 | AL [ A0 | A | A0 A0 | AD | AD [ AD | * | ased
Corndors. (e]] &t S - B I R O - R T
A3
Aommedaten 1624 (c] afn| a0 | v | A | v [ae| a0 | A0 | a0 -
&
Strways ) Al A | aa | v | a0 At A0 | A (A0 | | [aae
Saervice spaces low risk) (L] A5 | AD | AD | AD . A0 | AD | AD | AD | * AQ
Machinery spaces of category A it at | a0 | as0 | as0 | asa | ¢ | asr’ | A0 |aso | ¢ | Aso
‘Oter machinery spaces m AdS | AD | AD [ AD | AD | AD : AQ | AD | " Ad
Carge spaces (1] atn| a0 | A0 | A0 | A0 | a0 | A0 | 0 | A0 " | A0
AN | A0 | A0
Service spaces (high risks) L] A80 AD | AS0 | AD | AD [AD | * | AN
A2 [ a0? | a0?
Open decks 0 . . . . . . . . L] s
%0
Special categony spaces and ro-ro spaces (1] At0|agef| o |aa08| A |aged| AD | AL | A0 AD | a0
Al
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spaces are for a different purpose, (e.g. in
category (9)). A galley next to a galley does
not require a bulkhead but a galley next to a
paint room requires an "A-0" bulkhead.

¢ Bulkhead separating the wheelhouse and
chartroom from each other may have a "B-0"
rating. No fire rating is required for those
partitions separating the navigation bridge
and the safety centre when the latter is
within the navigation bridge. ( Added by
Res.MSC.216(82))

d See paragraphs 2.2.4.2.3 and 2.2.4.2.4.

e For the application of paragraph 2.2.1.1.2,
"B-0" and "C", where appearing in table 9.3,
shall be read as "A-0".

f Fire insulation need not be fitted if the
machinery space in category (7), in the
opinion of the Administration, has little or no
fire risk.

g Ships constructed before 1 July 2014 shall
comply, as a minimum, with the previous
requirements applicable at the time the ship
was constructed, as specified in regulation
1.2.

Where an asterisk appears in the tables, the
division is required to be of steel or other
equivalent material, but is not required to be
of "A" class standard. However, where a deck,
except in a category (10) space, is penetrated

for the passage of electric cables, pipes and
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vent ducts, such penetrations should be
made tight to prevent the passage of flame
and smoke. Divisions between control
stations (emergency generators) and open
decks may have air intake openings without
means for closure, unless a fixed gas fire-
fishting system is fitted.

For the application of paragraph 2.2.1.1.2, an
asterisk, where appearing in table 9.4, except
for categories (8) and (10), shall be read as
“A-0".

2.2.5 Protection of stairways and lifts in
accommodation area

2.2.5.1 Stairways shall be within enclosures
formed of "A" class divisions, with positive
means of closure at all openings, except that:
.1 a stairway connecting only two decks need
not be enclosed, provided the integrity of
the deck is maintained by proper bulkheads
or self-closing doors in one 'tween-deck
space. When a stairway is closed in

one ‘'tween-deck space, the stairway
enclosure shall be protected in accordance
with the tables for decks in paragraphs 2.2.3
or 2.2.4; and

.2 stairways may be fitted in the open in a
public space, provided they lie wholly within
the public space.

2.2.5.2 Lift trunks shall be so fitted as to

prevent the passage of smoke and flame
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from one 'tween-deck to another and shall
be provided with means of closing so as to
permit the control of draught and smoke.
Machinery for lifts located within stairway
enclosures shall be arranged in a separate
room, surrounded by steel boundaries,
except that small passages for lift cables are
permitted. Lifts which open into spaces other
than corridors, public spaces, special
category spaces, stairways and external areas
shall not open into stairways included in the
means of escape.

2.2.6 Arrangement of cabin balconies

On passenger ships constructed on or after 1
July 2008, non-load bearing partial
bulkheads which separate adjacent cabin
balconies shall be capable of being opened
by the crew from each side for the purpose
of fighting fires.

2.2.7 Protection of atriums

2.2.7.1 Atriums shall be within enclosures
formed of “A” class divisions having a fire
rating determined in accordance with tables
9.2 and 9.4, as applicable.

2.2.7.2 Decks separating spaces within
atriums shall have a fire rating determined in
accordance with tables 9.2 and 9.4, as

applicable.
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2.3 Cargo Ships except tankers
23.1 Methods  of  protection in
accommodation area

23.1.1 One of the following methods of
protection  shall be  adopted in
accommodation and service spaces and
control stations:

.1 Method IC - The construction of internal
divisional bulkheads of non-combustible "B"
or "C" class divisions generally without the
installation of an automatic sprinkler, fire
detection and fire alarm system in the
accommodation and service spaces, except
as required by regulation 7.5.5.1; or

.2 Method IIC - The fitting of an automatic
sprinkler, fire detection and fire alarm system
as required by regulation 7.55.2 for the
detection and extinction of fire in all spaces
in which fire might be expected to originate,
generally with no restriction on the type of
internal divisional bulkheads; or

.3 Method IlIC - The fitting of a fixed fire
detection and fire alarm system as required
by regulation 7.5.5.3, in spaces in which a fire
might be expected to originate, generally
with no restriction on the type of internal
divisional bulkheads, except that in no case
must the area of any accommodation space
or spaces bounded by an "A" or "B" class

division exceed 50 m2. Consideration may
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be given by the Administration to increasing
this area for public spaces.

2.3.1.2 The requirements for the use of non-
combustible materials in the construction
and insulation of boundary bulkheads of
machinery spaces, control stations, service
spaces, etc., and the protection of the above
stairway enclosures and corridors will be
common to all three methods outlined in
paragraph 2.3.1.1.

2.3.2 Bulkheads within accommodation area
2.3.2.1 Bulkheads required to be "B" class
divisions shall extend from deck to deck and
to the shell or other boundaries. However,
where a continuous "B" class ceiling or lining
is fitted on both sides of the bulkhead, the
bulkhead may terminate at the continuous
ceiling or lining.

2.3.2.2 Method IC - Bulkheads not required
by this or other regulations for cargo ships to
be "A" or "B" class divisions, shall be of at
least "C" class construction.

2.3.2.3 Method IIC - There shall be no
restriction on the construction of bulkheads
not required by this or other regulations for
cargo ships to be "A" or "B" class divisions
except in individual cases where "C" class
bulkheads are required in accordance with

table 9.5.
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2.3.2.4 Method IlIC - There shall be no
restriction on the construction of bulkheads
not required for cargo ships to be "A" or "B"
class divisions except that the area of any
accommodation space or spaces bounded
by a continuous "A" or "B" class division must
in no case exceed 50 m? , except in individual
cases where "C" class bulkheads are required
in accordance with table 9.5. Consideration
may be given by the Administration to
increasing this area for public spaces.

2.3.3 Fire integrity of bulkheads and decks
2.3.3.1 In addition to complying with the
specific provisions for fire integrity of
bulkheads and decks of cargo ships, the
minimum fire integrity of bulkheads and
decks shall be as prescribed in tables 9.5 and
9.6.

2.3.3.2 The following requirements shall
govern application of the tables:

.1 Tables 9.5 and 9.6 shall apply respectively
to the bulkheads and decks separating
adjacent spaces.

.2 For determining the appropriate fire
integrity standards to be applied to divisions
between adjacent spaces, such spaces are
classified according to their fire risk as shown
in categories (1) to (11) below.

Where the contents and use of a space are

such that there is a doubt as to its
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classification for the purpose of this
regulation, or where it is possible to assign
two or more classifications to a space, it shall
be treated as a space within the relevant
category having the most stringent boundary
requirements.

Smaller, enclosed rooms within a space that
have less than 30 % communicating
openings to that space are considered
separate spaces. The fire integrity of the
boundary bulkheads and decks of such
smaller rooms shall be as prescribed in
tables 9.5 and 9.6. The title of each category
is intended to be typical rather than
restrictive. The number in parentheses
preceding each category refers to the
applicable column or row in the tables;

(1) Control stations

Spaces containing emergency sources of
power and lighting.

Wheelhouse and chartroom.

Spaces  containing the ship's radio
equipment.

Fire control stations.

Control room for propulsion machinery when
located outside the machinery space.
Spaces containing centralized fire alarm
equipment.

(2) Corridors

corridors and lobbies.
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(3) Accommodation spaces

Spaces as defined in regulation 3.1, excluding
corridors.

(4) Stairways

Interior stairway, lifts, totally enclosed
emergency escape trunks, and escalators
(other than those wholly contained within
the machinery spaces) and enclosures
thereto.

In this connection, a stairway which is
enclosed only at one level shall be regarded
as part of the space from which it is not
separated by a fire door.

(5) Service spaces (low risk)

Lockers and store-rooms not having
provisions for the storage of flammable
liquids and having areas less than 4 m? and
drying rooms and laundries.

(6) Machinery spaces of category A

Spaces as defined in regulation 3.31.

(7) Other machinery spaces

Electrical equipment rooms (auto-telephone
exchange, air-conditioning duct spaces).
Spaces as defined in regulation 3.30
excluding machinery spaces of category A.
(8) Cargo spaces

All spaces used for cargo (including cargo oil
tanks) and trunkways and hatchways to such
spaces.

(9) Service spaces (high risk)
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Galleys, pantries  containing  cooking
appliances, saunas, paint lockers and store-
rooms having areas of 4 m? or more, spaces
for the storage of flammable liquids, and
workshops other than those forming part of
the machinery spaces.

(10) Open decks

Open deck spaces and enclosed
promenades having little or no fire risk. To be
considered in this category, enclosed
promenades shall have no significant fire risk,
meaning that furnishings shall be restricted
to deck furniture. In addition, such spaces
shall be naturally ventilated by permanent
openings.

Air spaces (the space outside superstructures
and deckhouses).

(11) Ro-ro and vehicle spaces

Ro-ro spaces as defined in regulation 3.41.

Vehicle spaces as defined in regulation 3.49.

Table 9.5 - Fire integrity of bulkheads

separating adjacent spaces
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Table 9.6 - Fire integrity of decks separating
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Note: To be applied to tables 9.5 and 9.6 as
appropriate.

a No special requirements are imposed upon
bulkheads in methods IIC and IlIC fire
protection.

b In case of method IlIC "B" class bulkheads
of "B-0" rating shall be provided between
spaces or groups of spaces of 50 m2 and over
in area.

¢ For clarification as to which applies, see
paragraphs 2.3.2 and 2.3.4.

d Where spaces are of the same numerical
category and superscript d appear, a

bulkhead or deck of the rating shown in the
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tables is only required when the adjacent
spaces are for a different purpose (e.g. in
category (9)). A galley next to a galley does
not require a bulkhead but a galley next to a
paint room requires an "A-0" bulkhead.

e Bulkheads separating the wheelhouse,
chartroom and radio room from each other
may have a "B-0" rating.

f An "A-0" rating may be used if no dangerous
goods are intended to be carried or if such
goods are stowed not less than 3 m
horizontally from such a bulkhead.

g For cargo spaces in which dangerous goods
are intended to be carried, regulation 19.3.8
applies.

i Fire insulation need not be fitted if the
machinery in category (7) if, in the opinion of

the Administration, it has little or no fire risk.

j Ships constructed before 1 July 2014 shall
comply, as a minimum, with the previous
requirements applicable at the time the ship
was constructed, as specified in regulation
1.2. ( Added by Res.MSC.338(91))

*Where an asterisk appears in the tables, the
division is required to be of steel or other
equivalent material but is not required to be
of "A" class standard. However, where a deck,
except an open deck, is penetrated for the

passage of electric cables, pipes and vent
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ducts, such penetrations should be made
tight to prevent the passage of flame and
smoke.
Divisions between control stations
(emergency generators) and open decks may
have air intake openings without means for
closure, unless a fixed gas fire-fighting system
is fitted.

2.3.3.3 Continuous "B" class ceilings or linings,
in association with the relevant decks or
bulkheads, may be accepted as contributing,
wholly or in part, to the required insulation
and integrity of a division.

233.4 External boundaries which are
required in regulation 11.2 to be of steel or
other equivalent material may be pierced for
the fitting of windows and sidescuttles
provided that there is no requirement for
such boundaries of cargo ships to have "A"
class integrity. Similarly, in such boundaries
which are not required to have "A" class
integrity, doors may be constructed of
materials which are to the satisfaction of the
Administration.

2.3.3.5 Saunas shall comply with paragraph
2.2.3.4.

2.3.4 Protection of stairways and lift trunks in
accommodation spaces, service spaces and

control stations
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2.3.4.1 Stairways which penetrate only a
single deck shall be protected, at a
minimum, at one level by at least "B-0" class
divisions and self-closing doors. Lifts which
penetrate only a single deck shall be
surrounded by "A-0" class divisions with steel
doors at both levels. Stairways and lift trunks
which penetrate more than a single deck
shall be surrounded by at least "A-0" class
divisions and be protected by selfclosing
doors at all levels.

2.3.4.2 On ships having accommodation for
12 persons or less, where stairways penetrate
more than a single deck and where there are
at least two escape routes direct to the open
deck at every accommodation level, the "A-
0" requirements of paragraph 2.3.4.1 may be
reduced to "B-0".

2.4 Tankers

2.4.1 Application

For tankers, only method IC as defined in
paragraph 2.3.1.1 shall be used.

2.4.2 Fire integrity of bulkheads and decks
2.4.2.1 In lieu of paragraph 2.3 and in addition
to complying with the specific provisions for
fire integrity of bulkheads and decks of
tankers, the minimum fire integrity of
bulkheads and decks shall be as prescribed
in tables 9.7 and 9.8.

2.3.4.1 Festulainzaruiissneiinfioafosldsy
nsuniles egnstiosiian Tusedunidlasnisiusedy
Aana "B-0" LustnatiosuarUsznTasesies A
yzqriufisanaiiifiensdodadouseudenisiu
dausedunaa "A-0" wienusegnaniiaansszdy
thilauazdnrionilanzannnimediufedosdeusou
pgntisnisfudiusedunana "Aouazldfunis

Undedlaguszalamesiaduynseau

2.3.4.2 vusendnind msu 12 Auvsetounii Nveq
Tulanzauinnimaifeinasiidunimilieedi
torasudunienssludemainlaluynseduniin

FJoruum "A-0" U99253A 2.3 .4.1 819anadTy "B-0"

2.4 Foussynauawanlusyine

2.4.1 msveruly

° o A a v v [y a
dmiuiseusiynaummailuszna #alds IC aud
Muualdluissa 2.3.1.1 Wity

2.4.2 anunulvlvsanuwazainiii

2.4.2.1 WNUITIA 2.3 kazuanmiieannsufufaiu
JoamnuaanIzd@SUANLNUINYa N NULaZ AR
= a v & 4
SoUsINAuAImaluTEIe ANUNUlNTUAITE9HN
AMiwazaarideudulununsivunlunise 9.7 uag
9.8



2.4.2.2 The following requirements shall
govern application of the tables:

.1 Tables 9.7 and 9.8 shall apply respectively
to the bulkhead and decks separating
adjacent spaces;

.2 For determining the appropriate fire
integrity standards to be applied to divisions
between adjacent spaces, such spaces are
classified according to their fire risk as shown
in categories (1) to (10) below.

Where the contents and use of a space are
such that there is a doubt as to its
classification for the purpose of this
regulation, or where it is possible to assign
two or more classifications to a space, it shall
be treated as a space within the relevant
category having the most stringent boundary
requirements.

Smaller, enclosed areas within a space that
have less than 30 % communicating
openings to that space are considered
separate areas. The fire integrity of the
boundary bulkheads and decks of such
smaller spaces shall be as prescribed in
tables 9.7 and 9.8. The title of each category
is intended to be typical rather than
restrictive. The number in parentheses
preceding each category refers to the

applicable column or row in the tables;
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(1) Control stations
Spaces containing emergency sources of
power and lighting.

Wheelhouse and chartroom.

Spaces  containing the ship's radio
equipment.

Fire control stations.

Control room for propulsion machinery when
located outside the machinery space.
Spaces containing centralized fire alarm
equipment.

(2) Corridors

Corridors and lobbies.

(3) Accommodation spaces

Spaces as defined in regulation 3.1, excluding
corridors.

(4) Stairways

Interior stairways, lifts, totally enclosed
emergency escape trunks, and escalators
(other than those wholly contained within
the machinery spaces) and enclosures
thereto.

In this connection, a stairway which is
enclosed only at one level shall be regarded
as part of the space from which it is not
separated by a fire door.

(5) Service spaces (low risk)

and store-rooms not

Lockers having

provisions for the storage of flammable
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liquids and having areas less than 4 m? and
drying rooms and laundries.

(6) Machinery spaces of category A

Spaces as defined in regulation 3.31.

(7) Other machinery spaces

Electrical equipment rooms (auto-telephone
exchange and air-conditioning duct spaces).
Spaces as defined in regulation 3.30
excluding machinery spaces of category A.

(8) Cargo pump-rooms

Spaces containing cargo pumps and
entrances and trunks to such spaces.

(9) Service spaces (high risk)

Galleys,  pantries  containing  cooking

appliances, saunas, paint lockers and store-
rooms having areas of 4 m? or more, spaces
for the storage of flammable liquids and
workshops other than those forming part of
the machinery spaces.

(10) Open decks

Open deck spaces and  enclosed
promenades having little or no fire risk. To be
considered in this category, enclosed
promenades shall have no significant fire risk,
meaning that furnishings shall be restricted
to deck furniture. In addition, such spaces
shall be naturally ventilated by permanent
openings.

Air spaces (the space outside superstructures

and deckhouses).
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2.4.2.3 Continuous "B" class ceilings or linings,
in association with the relevant decks or
bulkheads, may be accepted as contributing,
wholly or in part, to the required insulation
and integrity of a division.

2.4.2.4 External boundaries which are
required in regulation 11.2 to be of steel or
other equivalent material may be pierced for
the fitting of windows and sidescuttles
provided that there is no requirement for
such boundaries of tankers to have "A" class
integrity. Similarly, in such boundaries which
are not required to have "A" class integrity,
doors may be constructed of materials which
are to the satisfaction of the

Administration.

2.4.2.5 Exterior boundaries of superstructures
and deckhouses enclosing accommodation
and including any overhanging decks which
support such accommodation, shall be
constructed of steel and insulated to "A-60"
standard for the whole of the portions which
face the cargo area and on the outward sides
for a distance of 3 m from the end boundary
facing the cargo area. The distance of 3 m
shall be measured horizontally and parallel
to the middle line of the ship from the
boundary which faces the cargo area at each
deck level. In the case of the sides of those
such

superstructures  and  deckhouses,
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insulation shall be carried up to the
underside of the deck of the navigation
bridge.

2.4.2.6 Skylights to cargo pump-rooms shall
be of steel, shall not contain any glass and
shall be capable of being closed from
outside the pump-room.

2.4.2.7 Construction and arrangement of
saunas shall comply with paragraph 2.2.3.4

Table 9.7 - Fire integrity of bulkheads
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Notes:

To be applied to tables 9.7 and 9.8 as
appropriate.

a For clarification as to which applies, see
paragraphs 2.3.2 and 2.3.4.

b Where spaces are of the same numerical
category and superscript b appears, a
bulkhead or deck of the rating shown in the
tables is only required when the adjacent
spaces are for a different purpose (e.g. in
category (9)). A galley next to a galley does
not require a bulkhead but a galley next to a
paint room requires an "A-0" bulkhead.
c Bulkheads separating the wheelhouse,
chartroom and radio room from each other
may have a "B-0" rating.

d Bulkheads and decks between cargo

pump-rooms and machinery spaces of
category A may be penetrated by cargo
and similar

shaft glands gland

pump
penetrations, provided that gas tight seals
with efficient lubrication or other means of
ensuring the permanence of the gas seal are
fitted in way of the bulkheads or deck.

e Fire insulation need not be fitted if the
machinery space in category (7) if, in the

opinion of the Administration, it has little or

no fire risk.
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* Where an asterisk appears in the table, the
division is required to be of steel or other
equivalent material, but is not required to be
of "A" class standard. However, where a deck,
except an open deck, is penetrated for the
passage of electric cables, pipes and vent
ducts, such penetrations should be made
tight to prevent the passage of flame and
smoke. Divisions between control stations
(emergency generators) and open decks may
have air intake openings without means for
closure, unless a fixed gas fire-fighting system
is fitted.

3 Penetration in fire -resisting divisions and
prevention of heat transmission

3.1 Where "A" class divisions are penetrated,
such penetrations shall be tested in
accordance with the Fire Test Procedures
Code, subject to the provisions of paragraph
4.1.1.6 In the case of ventilation ducts,
paragraphs 7.1.2 and 7.3.1 apply. However,
where a pipe penetration is made of steel or
equivalent material having a thickness of
3mm or greater and a length of not less than
900 mm (preferably 450 mm on each side of
the division), and no openings, testing is not
required. Such penetrations shall be suitably

insulated by extension of the insulation at

the same level of the division.
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3.2 Where "B" class divisions are penetrated
for the passage of electric cables, pipes,
trunks, ducts, etc., or for the fitting of
ventilation terminals, lighting fixtures and
similar devices, arrangements shall be made
to ensure that the fire resistance is not
impaired, subject to the provisions of
paragraph 7.3.2. Pipes other than steel or
copper that penetrate "B" class divisions shall
be protected by either:

.1 a fire tested penetration device, suitable
for the fire resistance of the division pierced
and the type of pipe used; or

.2 a steel sleeve, having a thickness of not
less than 1.8 mm and a length of not less
than 900 mm for pipe diameters of 150 mm
or more and not less than 600 mm for pipe
diameters of less than 150 mm (preferably
equally divided to each side of the division).
The pipe shall be connected to the ends of
the sleeve by flanges or couplings; or the
clearance between the sleeve and the pipe
shall not exceed 2.5 mm; or any clearance
between pipe and sleeve shall be made tight
by means of non-combustible or other
suitable material.

3.3 Uninsulated metallic pipes penetrating
"A" or "B" class divisions shall be of materials

having a melting temperature which exceeds
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950 degrees C for "A-0" and 850 degrees C for
"B-0" class divisions.

3.4 In approving structural fire protection
details, the Administration shall have regard
to the risk of heat transmission at
intersections and terminal points of required
thermal barriers. The insulation of a deck or
bulkhead shall be carried past the
penetration, intersection or terminal point
for a distance of at least 450 mm in the case
of steel and aluminium structures. If a space
is divided with a deck or a bulkhead of "A"
class standard having insulation of different
values, the insulation with the higher value
shall continue on the deck or bulkhead with
the insulation of the lesser value for a
distance of at least 450 mm.

4 Protection of openings in fire resisting
divisions

4.1 Openings in bulkheads and decks in
passenger ships

4.1.1 Openings in "A" class divisions

4.1.1.1 Except for hatches between cargo,
special category, store, and baggage spaces,
and between such spaces and the weather
decks, openings shall be provided with
permanently attached means of closing
which shall be at least as effective for

resisting fires as the divisions in which they

are fitted.
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