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Sjofartsverkets forfattningssamling >

SJOFS 2006:36
Sjofartsverkets foreskrifter Utkom frfn trycket

om transport till sjoss av kondenserade gaser i bulk  den 30 november 2006
(IGC-koden);

beslutade den 14 november 2006.

Sjofartsverket foreskriver foljande med stod av 2 kap. 1 § och 3 kap. 4 §
fartygssékerhetsforordningen (2003:438).

Tillimpningsomréade

1§  Gastankfartyg byggda den 1 juli 1986 eller senare skall uppfylla
kraven i den internationella koden for konstruktion och utrustning av fartyg
som till sjoss transporterar kondenserade gaser i bulk (the International
Code for the Construction and Equipment of Ships Carrying Liquefied
Gases in Bulk (IGC-koden)) som antogs av den internationella
sjofartsorganisationen (IMO) den 17 juni 1983 genom resolution
MSC.5(48)", senast dndrad genom resolution MSC.177(79)%

Den engelska, franska, spanska och arabiska texten av koden skall ha
samma giltighet3 . Kodens engelska text och géllande &ndringar finns i
bilagan till dessa foreskrifter.

Gastankfartyg byggda fore den 1 juli 1986 far uppfylla kraven i dessa
foreskrifter.

2§  Gastankfartyg som undergér reparation, dndringar, modifieringar och
utrustas 1 samband ddrmed skall fortsétta att uppfylla dtminstone de krav
som tidigare var tillampliga for fartyget.

Fartyg som konverteras till gastankfartyg skall uppfylla de krav som
giller for ett gastankfartyg med byggnadsdatum det datum da
konverteringen paborjades.

! MSC.5(48), Adoption of the International Code for the Construction and Equipment of
Ships Carrying Liquefied Gases in Bulk (IGC Code).

2 MSC.177(79), Adoption of Amendments to the International Code for the Construction
and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code).

3 Texterna pé franska, spanska och arabiska finns tillgangliga hos IMO.
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Omsesidighetsklausul

3§  Fartyg och utrustning pa fartyg som dr godkinda enligt regelverk i
andra medlemsstater inom Europeiska unionen och Europeiska ekonomiska
samarbetsomradet (EES) samt i Turkiet jamstélls med fartyg och utrustning
pa fartyg som uppfyller kraven i dessa foreskrifter, under forutsittning att en
likvardig sakerhetsniva darigenom uppnas.

Definitioner

5§  Idessa foreskrifter anvénds foljande definitioner:

Jartyg byggda

gastankfartyg

GC-koden

1GC-koden:

motsvarande
byggnadsstadium

vdsentlig fordndring

Undantag

fartyg som é&r kolstrackt eller befinner sig pa
motsvarande byggnadsstadium

lastfartyg som &r byggt eller anpassat och anvinds
for att frakta kondenserade gaser i bulk eller andra
produkter listade i kapitel 19 i IGC-koden

the Code for the Construction and Equipment of
Ships Carrying Liquefied Gases in Bulk

the International Code for the Construction and
Equipment of Ships Carrying Liquefied Gases in
Bulk, antagen av IMO genom MSC.5(48)"

byggnation som kan identifieras till ett visst fartyg
har pabdrjats och sammanfogning av fartyget har
nétt en omfattning av minst 50 ton eller 1 % av den
uppskattade totalvikten av allt material som ingér i
fartygets struktur, varvid den ldgsta angivelsen
skall gilla

dndrade huvuddimensioner eller utékad kapacitet

48 Sjofartsverket kan, om det finns sdrskilda skil, medge undantag fran
dessa foreskrifter om det inte strider mot internationella 6verenskommelser
eller gemenskapsrittslig lagstiftning.

4 MSC.5(48), Adoption of the International Code for the Construction and Equipment of
Ships Carrying Liquefied Gases in Bulk (IGC Code).
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MSC 48/25
ANNEX 12

RESOLUTION MSC,5(48)
adopted on 17 June 1983

ADOPTION OF THE INTERNATTONAL CODE FOR THE CONSTRUCTION AND EQUIPMENT
OF SHIPS CARRYING LIQUEFIED GASES IN BULK (IGC CODE)

THE MARITIME SAFETY COMMITTEE,

RECALLING resolution A.328(IX) by which the Assembly authorized the
Ma:r:ltlme Safety Committee to amend the Code for the Construction and Equipment of
Ships Carrying Liquefied Gases in Bulk as may be necessary,

NOTING resolution MSC.6(48) by which it adopts, inter alia, amendments to
Chapter VII of the International Convention for the Safety of Life at Sea, 1974
(1974 sorAs Convention), to make the provisions of the International Code for the
Construction and Equipment of Ships carrying Liquefied Gases in Bulk (xce Code)
-mandatory under that Convention,

HAVING CONSIDERED the text of the proposed IGC Code:

1 ADOPTS the IGC Code the text of which is given in the A.tmeixrilso the present

resolution;

2 NOTES that under Part C of Chapter VII of the 1974 SOLAS Convention as
amended by resolution MSC.6(48), amendments to the IGC Code shall be adopted,
broughf into force and take effect in accordance with the provisions of
Article VIII of that Convention; '

3~ REQUESTS the Secretary-~General to circulate to all Governments concerned
amendments to the IGC Code adopted -as above which comprise the inclusion in
Chapter 19 of new products, recommending that, pending the entry into force of
those amendments, these new products should be carried by gas carriers in
compliance with the provisions of the amendments;

4 FURTHER REQUESTS the Secretary-General to transmit a copy of the present
resolution together with the text of the IGC Code to all Members of the
Organization and to all Contracting Governments to the 1974 SOLAS Convention

which are not members of the Organization.

K
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ANNEX
INTERNATIONAL CODE FOR THE CONSTRUCTION AND EQUIPMENT OF
SHIPS CARRYING LIQUEFIED GASES IN BULK
TABLE OF CONTENTS
Preamble
CHAPTER 1 GENERAL
1.1 Application
1.2 Hazards
1.3 Definitions
1.4 Equivalents
1.5 Surveys and certification
CHAPTER 2 SHIP SURVIVAL CAPABILITY AND LOCATION OF CARGO TANKS
2.1 General . \
2.2 Freeboard and intact stability
2.3 Shipside discharges below the freeboard deck
2.4 Conditions of loading '
2.5 Damage assumptions
2.6 Location of cargo tanks
2.7 Flooding assumptions
2.8 Standard of damage
2.9 Survival requirements
CHAPTER 3 SHIP ARRANGEMENTS
3.1 Segregation of the cargo area
3.2 Accommodation, service and machinery spaces and control
stations
3.3 Cargo pump rooms and cargo compressor rooms
3.4 Cargo control rooms
3.3 Access to spaces in the cargo area
3.6 Air-locks
3.7 Bilge, ballast and fuel o0il arrangements
3.8 Bow or stern loading and discharge arrangements

11
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CHAPTER &4 CARGG CONTAINMENT
4.1 General
4.2 Definitions
4.3 Design loads
4.4 Structural analyses
4.5 Allowable stresses and corrosion allowances
4.6 Supports
4.7 Secondary barrier
4.8 Insulation
4.9 Materials
4,10  Construction and testing
4.11 Stress relieving for type C independent tanks
4,12 Guidance formulae for acceleration components
4.13  Stress categories
CHAPTER 5 PROCESS PRESSURE VESSELS AND LIQUID, VAPOUR AND PRESSURE
PIPING SYSTEMS
2.1 General
5.2 Cargo and process piping
5.3 Type tests on plping components
5.4 Piping fabricatien and joining details
5.5 Testing of piping
5.6 Cargo system valving requirements
5.7 Ship's cargo hoses
5.8 Cargo transfer methods
5.9 Vapour return connexions
CHAPTER 6 MATERIALS OF CONSTRUCTION
6.1 General
6.2 Material requirements
6.3 Welding and non-destructive testing
CHAPTER 7 CARGO PRESSURE/TEMPERATURE CONTROL
7.1 General
7.2 Refrigeration systems
CHAPTER 8 CARGO TANK VENT SYSTEMS
8.1 General
8.2 Pressure relief systems
8.3 Additional pressure relieving systenm

for ligquid level control
8.4 Vacuum protection systems
8.5 Size of valves

12
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ENVIRONMENTAL CONTROL

Environmental control within cargo tanks and cargoe
piping systems

Environmental control within the hold spaces (cargo
containment systems other than type C independent
tanks)

Environmental control of spaces surrounding

type C independent tanks

Inerting

Inert gas production on board

ELECTRICAL INSTALLATIONS

General
Types of equipment

FIRE PROTEGTION AND FIRE EXTINCTION

Fire safety requirements

Fire water main equipment

Water spray system

Dry chemical powder fire extinguishing systems
Gas-dangerous enclosed spaces

Firemen's outfits

MECHANICAL VENTILATION IN CARGO AREA

Spaces required to be entered during normal cargo
handling operations
Spaces not normally entered

INSTRUMENTATION (GAUGING, GAS DETECTION)

General

Level indicators for cargo tanks
Overflow control

Pressure gauges

Temperature indicating devices
Gas detection requirements

PERSONNEL PROTECTION

Protective equipment

Safety equipment

First aid equipment

Personal protection requirements for
individual products

13
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5 Requirements for new products and their conditions of carriage will
be circulated as recommendations, on an interim basis, when adopted by
the Maritime Safety Committee of the Organization, prior to the entry
into force of the appropriate amendments, under the terms of Article VIII

of the Internmational Convention for the Safety of Life at Sea, 1974.

6 The Code primarily deals with ship design and equipment. In order
to ensure the safe transport of the products the total system must, how-
ever, be appraised. Other important facets of the safe transport of the
products, such as training, operation, traffic control and handling in

port, are being or will be examined further by the Organization.

7 The development of the Code has been greatly assisted by the work of
the International Association of Classification Societies {IACS) and full
account has been taken of the IACS Unified Requirements for Liquefied Gas

Tankers in Chapters 4, 5 and 6.

8 The development of Chapter 10 has been greatly assisted by the

relevant work of the International Electrotechnical Commission (IEC).

9 Chapter 18 of the Code dealing with operation of liquefied gas
carriers highlights the regulations in other chapters that are opera-
tional in nature and mentins those other important safety features that

are peculiar to gas carrier operation.

10 The layout of the Code is in line with the International Code for
the Construction and Equipment of Ships Carrying Dangerous Chemicals in
Bulk {IBC Code) adopted by the Maritime Safety Committee at its

forty-eighth session.
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CHAPTER 1 - GENERAL
1.1 Application
i.1.1 The Code applies to ships regardless of their size, including

those of less than 500 gross tonnage engaged in carriage of liquefied
gases having a vapour pressure exceeding 2.8 bar absolute at a tempera-
ture of 37.800, and certain other substances as shown in Chapter 19,

when carried in bulk.

1.1.2 Unless expressly provided otherwise the Code applies to ships

the keels of which were laid or which were at a stage at which:
.1 construction identifiable with the 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;

on or after [l May 1986}.

1.1.3 A ship, irrespective of the date of construction, which is
converted to a gas carrier on or after [l May 1986] should be treated as

a gas carrier constructed on the date on which such conversion commences,

1.1.4 Flammable 1liquids having a flashpoint not exceeding 60°¢
(closed cup test) should not be carried in tanks located between the
shell plating and the cargo tanks when the cargo tanks contain products
covered by Chapter 19 except those requiring a Type 3G ship, Such
flammable liquids may be so carried when the quantity of Chapter 19
products retained on board are solely used for cooling, circulation or

fuelling purposes.

15
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1.1.5 Except as provided in 1.1.8.1, when it is intended to carry
products covered by this Code and products covered by the International
Code for the Construction and Equipment of Ships Carrying Dangerous
Chemicals in Bulk to be adopted by the Maritime Safety Committee under
the authority of the Assembly of the Organization conferred by resolution
A.490(XII), as may be amended by the Organization (IBC Code), the ship
should comply with the requirements of both Codes appropriate to the

products carried.

1.1.6 Where it is proposed to carry products which may be considered
to come within the scope of the Code but are not at present designated in
Chapter 19, the Administrations and the port Administrations involved in
such carriage should establish preliminary suitable conditions = of
carriage based on the principles of the Code and notify the Organization

of such conditions.

1.1.7.1 The requirements of this Code should take precedence when a
ship 1is designed and constructed for the carriage of the following

products:
.1 those listed exclusively in Chapter 19 of this Code; and

.2 one or more of the products which are listed both in this
Code and in the International Bulk Chemical Code. These
products are marked with an asterisk (%) in column 'a' of

Chapter 19,

1.1.7.2 When a ship is intended exclusively to carry one or more of the
products noted in 1.1.8.1.2 the requirements of the International Bulk
Chemical Code as amended should apply.

1.1.8 Compliance of the ship with the requirements of the Iaterna-
tional Gas Carrier Code should be shown in the International Certificate
of Fitness for the Carriage of Liquefied Gases im Bulk provided for in
1.5. Compliance with the amendments to the Code, as appropriate, should
also be indicated in the International Certificate of Fitness for the

Carriage of Liquefied Gases in Bulk.
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1.2 Hazards
Hazards of gases considered in this Code include fire, toxicity,

corrosivity, reactivity, low temperature and pressure,

1.3 Definitions
Except where expressly provided otherwise, the following definitions

apply to the Code. Additional definitions are given in Chapter 4,

1.3.1 "Accommodation spaces" are those spaces used for public spaces,
corridors, lavatories, cabins, offices, hospitals, cinemas, games and
hobbies rooms, barber shops, pantries containing no cooking appliances
and similar spaces. Public spaces are those portions of the accommoda-
tion which are used for halls, dining rooms, lounges and similar perma-

nently enclosed spaces.

1.3.2 "*A' class divisions" means divisions as defined in Regulation

11-2/3.3 of the 1981 SOLAS Amendments.

1.3.3.1 “"Administration" means the Government of the state whose flag

the ship is entitled to fly.

1.3.3.2 "Port Administration" means the appropriate authority of the

country in the port of which the ship is loading or unloading.

1.3.4 "Boiling point" is the temperature at which a product exhibits
P P

a vapour pressure equal to the atmospheric pressure.

1.3.5 "Breadth (B)" means the maximum breadth of the ship, measured
amidships to the moulded line of the frame in a ship with a metal shell
and to the outer surface of the hull in a ship with a shell of any other

material. The breadth (B) should be measured in metres.

17
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1.3.6 "Cargo area" is that part of the ship which contains the cargo
containment system and cargo pump and compressor rooms and includes deck
areas over the full beam and length of the ship above the foregoing.
Where fitted, the cofferdams, ballast or void spaces at the after end of
the aftermost hold space or the forward end of the forwardmost hold space

are excluded from the cargo area.

1.3.7 "Cargo containment system" is the arrangement for containment
of cargo including, where fitted, a primary and secondary barrier,
asgociated insulation and any intervening spaces, and adjacent structure
if necessary for the support of these elements. If the secondary barrier

is part of the hull structure it may be a boundary of the hold space.

1.3.8 "Cargo control room" is a space used in the control of cargo

handling operations and complying with the requirements of 3.4.

1.3.9 "Cargoes" are products listed in Chapter 19 carried ia bulk by

ships subject to the Code.

1.3.10 "Cargo service spaces' are spaces within the cargo area used
2 .
for workshops, lockers and store rooms of more than 2 m° in area, used

for cargo handling equipment.

1.3.11 "Cargo tank" 1is the liquid-tight shell designed to be the
primary container of the cargo and includes all such containers whether

or not associated with insulation or secondary barriers or both,

1.3.12 "Cofferdam" is the isolating space between two adjacent steel

bulkheads or decks. This space may be a void space or a ballast space.



SJOFS 2006:36

Bilaga
MSC 48/5/2
ANNEX
Page 11
1.3.13 "Control stations" are those spaces in which ships' radio or

main navigating equipment or the emergency scurce of power is located or
where the fire recording or fire control equipment is centralized. This
does not include special fire control equipment which can be most practi-

cally located in the cargo area.

1.3.14 "Flammable products" are those identified by an "F" in column

"f" in the table of Chapter 19.

1.3.15 "Flammability limits' are those conditions defining the state
of fuel-oxidant mixture at which application of an adequately strong
external ignition source is only just capable of producing flammability

in a given test apparatus.

1.3.16 "Gas carrier" is a cargo ship constructed or adapted and used
for the carriage in bulk of any liquefied gas or other substance listed

in the table of Chapter 19.

1.3.17 "Gas~dangerous space or zone" is:

.1 a space in the cargo area which is not arranged or equipped in
an approved manner to ensure that its atmosphere is at all

times maintained in a gas-safe condition;

.2 an enclosed space outside the cargo area through which any
piping containing liquid or gaseous products passes, or within
which such piping terminates, unless approved arrangements are
installed to prevent any escape of product vapour into the

atmosphere of that space;
.3 a cargo containment system and cargo piping;

.4.1 a hold space where cargo is carried in a cargo containment

system requiring a secondary barrier;

+4.2 a hold space where carge 1is carried in a cargo containment

system not requiring a secondary barrier;

.5 a space separated from a hold space described in .4.1 above by

a single gas-tight steel boundary;

19
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.6 a cargo pump ToOm and cargo compressor room;

-7 a zone on the open deck, or semi-enclosed space on the open
deck, within 3 m of any cargo tank outlet, gas or vapour
outlet, cargo pipe flange or cargo valve or of entrances and
ventilation openings to cargo pump rooms and cargo compressor

rooms;

.8 the open deck over the cargo area and 3 m forward and aft of
the cargo area on the open deck up to a height of 2.4 m above

the weather deck;

.9 & zone within 2.4 m of the outer surface of a cargo containment

system where such surface is exposed to the weather;

.10 an enclosed or semi-enclosed space in which pipes containing
products are located. A space which contains gas detection
equipment complying with 13,6.5 and a space utilizing boil-off
gas as fuel and complying with Chapter 16 are not considered

gas-dangerous spaces in this context;
.11 a compartment for cargo hoses; or

-12 an enclosed or semi-enclosed space having a direct cpening into

any gas-dangerous space or zone.

1.3.18 "Gas-safe space" is a space other than a gas-dangerous space,

1.3.19 "Hold space" is the space enclosed by the ship's structure in

which a cargo containment system is situated.

1.3.20 "Insulation space" is the space, which may or may not be an
P ¥ Y

interbarrier space, occupied wholly or in part by insulation.

1.3.21 "Interbarrier space" is the space between a primary and a
secondary barrier, whether or not completely or partially occupied by

insulation or other material.
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1.3.22 "Length (L)" means 96 per cent of the total length on a water~

line at 85 per cent of the least moulded depth measured from the top of
the keel, or the length from the foreside of the stem to the axis of the
rudder stock on that waterline, if that be greater. In ships designed
with a rake of keel, the waterline on which this length is measured
should be parallel to the designed waterline. The length (L) should be

measured in metres.

1.3.23 "Machinery spaces of category A" are those spaces and trunks to

such spaces which contain:
.1 internal combustion machinery used for main propulsion; or

.2 internal combustion machinery used for purposes other than main
propulsicn where such machinery has im the aggregate a total

power output of not less than 375 kW; or

.3 any oil-fired boiler or o0il fuel unit.

1.3.24 "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 statioms, refrigerating, stabilizing,
ventilation and air conditioning machinery, and similar spaces; and

trunks to such spaces.

1.3.25 "MARVS" is the maximum allowable relief valve setting of a

cargo tank.

1.3.26 "0il fuel unit" is the equipment used for the preparation of
0il fuel for delivery to an oil-fired boiler, or equipment used for the
preparation for delivery of heated oil to am internal combustion engine,
and includes any oil pressure pumps, filters and heaters dealing with oil

at a pressure of more than 1.8 bar.

1.3.27 "Organization™ is the International Maritime Organization (IMOJ.

21
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1.4.2 When an Administration so allows any fitting, material, appli-
ance, apparatus, item of equipment, or type thereof, or provision, proce~
dure or arrangement to be substituted, it should communicate to the
Organization the particulars thereof fogether with a report ou the
evidence submitted, so that the Organization may circulate the same to
other Contracting Governments to the 1974 SOLAS Convention for the infor-

mation of their officers.

1.5 Surveys and certification

1.5.1 Survey procedure

1.5.1.1 The survey of ships, so far as regards the enforcement of the
provisions of the Regulations and the granting of exemptions therefrom,
should be carried out by officers of the Administration. The Administra-
tion may, however, entrust the surveys eirher to surveyors nominated for

the purpose or to organizations recognized by it.

1.5.1.2 The Administration nomipnating surveyors or recognizing organi-
zations to conduct surveys should, as a minimum, empower any nominated

surveyor or recognized organization to:
.1 require repairs to a ship; and

.2 carry out surveys if requested by the Port Administration®

concerned.

The Administrations should notify the Organization of the specific
responsibilities and conditions of the authority delegated to nominated
surveyors or recognized organizations for circulation te the Contracting

Governments.

¥ Joint MSC/MEPC Working Group on Surveys and Certificatiom at its 6th

session agreed to use the phrase '"Port State authority" for the
purpose of the S0LAS Convention, the definition of which reads:
""port State Authority” means the officers or persons authorized by
a Contracting Government to enforce the requirements of the Conven—
rion",
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1.5.1.3 When a nominated surveyor or recognized organization determines
that the condition of the ship or its equipment does wnot correspond
substantially with the particulars or the cetificate or is such that the
ship is not fit to proceed to sea without danger to the ship, or persons
on board, such surveyor or organization should immediately ensure that
corrective action is taken and should in due course notify the
Administration. If such corrective action is not taken the relevant
certificate should be withdrawn and the Administration should be notified
immediately; and, if the ship is in a port of another Contracting
Government, the Port Administration concerned should alsc be notified

immediately,

1.5.1.4 In every case, the Administration should guarantee the
completeness and efficiency of the survey, and should undertake to ensure

the necessary arrangements to satisfy this obligation.

1.5.2 Survey requirements

1.5.2.1 The structure, equipment, fittings, arrangements and material
(other than items in respect of which a Cargo Ship Safety Construction
Certificate, Cargo Ship Safety Equipment Certificate and Cargo Ship
Radiotelegraphy Certificate or Radiotelephony Certificate are issued) of

a gas carrier should be subjected to the following surveys:

«1  An initial survey before the ship is put in service or before
the International C(ertificate of Fitness for the Carriage of
Liquefied Gases in Bulk is issued for the first time, which
should include a complete examination of its structure, equip-
ment, fittings, arrangements and material im so far as the ship
is covered by the Code. This survey should be such as to
ensure that the structure, equipment, fittings, arrangements
and material fully comply with the applicable provisions of the

Code,
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Wb

.5
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A periodical survey at intervals specified by the Administra-
tion, but not exceeding five years which should be such as to
ensure that the structure, equipment, fittiags, arrangements

and material comply with the applicable provisions of the Code,

A minimum of one intermediate survey during the period of
validity of the International Certificate of Fitness for the
Carriage of Liquefied Gases in Bulk. 1In cases where only one
such intermediate survey is carried out in any one certificate
validity period, it should be held not before six months prior
to, nor later than six months after, the half-way date of the
certificate's period of validity. Intermediate surveys should
be such as to ensure that the safety equipment, and other
equipment, and associated pump and piping systems comply with
the applicable provisions of the Code and are in good working
order. Such surveys should be endorsed on the International
Certificate of Firness for the Carriage of Liquefied Gases in

Bulk,

A mandatory annual survey within three months before or after
the anniversary date of the International Certificate of
Fitness for the Carriage of Liquefied Gases in Bulk which
should include a general examination to ensure that the struc-—
ture, equipment, fittings, arrangements and materials remain in
all respects satisfactory for the service for which the ship is
intended. Such a survey should be endorsed in the Inter-—
national Certificate of Fitness for the Carriage of Liquefied

Gases in Bulk,

An additional survey, either general or partial according to
the circumstances, should be made when required after an
investigation prescribed in 1.5.3.3, or whenever any important
repairs or renewals are made. Such a survey should ensure that
the necessary repairs or renewals have been effectively made,
that the material and workmanship of such repairs or renewals
are satisfactory; and that the ship is fit to proceed to sea

without danger to the ship or persons on board.
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1.5.3 Maintenance of conditions after survey

1.5.3,1 The condition of the ship and its equipment should be main-
tained to conform with the provisions of the Code to ensure that the ship
will remain fit to proceed to sea without danger to the ship or persons

on hoard.

1.5.3.2  Afrer any survey of the ship under 1.5.2 has been completed, no
change should be made in the structure, equipment, fittings, arrangements
and material covered by the survey, without the sanction of the

Administration, except by direct replacement.

1.5.3,3 Whenever an accident occurs to a ship or a defect isg dis—
covered, either of which affects the safety of the ship or the efficiency
or completeness of its life-saving appliances or other equipment, the
master or owner of the ship should report at the earliest opportunity to
the Administration, the nominated surveyor or recognized organization
respensible for issuing the relevant certificate, who should cause
investigations to be initiated to determine whether a survey, as required
by 1.5.2.5 is necessary. If the ship is in a port of another Contracting
Government, the master or owner should also report immediately to the
Port Administration concerned and the nominated surveyor or recognized

organization should ascertain that such a report has been made,

1.5.4 Issue of certificate

1.5.4.1 A certificate called an International Certificate of Fitness
for the Carriage of Liquefied Gases in Bulk, the model form of which is
set out at Appendix, should be issued after an initial or periodical
survey to a gas carrier which complies with the relevant requirements of

the Code.

1.5.4.2 The certificate issued under the provisions of this section

should be available on board for inspection at all times.

1.5.4.3 When a ship is designed and constructed under the provisions of
1.1.5, International (Certificates of Fitness should be issued in accor-
dance with the requirements of this section and with the requirements of

section 1.5 of the International Bulk Chemical Code.
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1.5.5 Issue or endorsement of certificate by another Government

1.5.5.1 A Contracting Government may, at the request of another Govern-
ment cause a ship entitled to fly the flag of the other Government to be
surveyed and, if satisfied that the reduirements of the Code are complied
with, issue or authorize the issue of the certificate to the ship, and,
where appropriate, endorse or authorize the endorsement of the certifi-
cate on the ship in accordance with the Code. Any certificate so issued
should contain a statement to the effect that it has been issued at the
request of the Government of the State the flag of which the ship is

entitled to fly.

1.5.6 Duration and validity of the certificate

1.5.6.1 An International Certificate of Fitness for the Carriage of
Liquefied Gases in Bulk should be issued for a period specified by the
Administration which should not exceed five years from the date of the

initial survey or the periodical survey.

1.5.6.2 No extension of the five year period of the certificate should

be permitted.
1.5.6.3 The certificate should cease to be valid:

.1 if the surveys are not carried out within the period specified

by 1.5.2;

.2 upon transfer of the ship to the flag of another Government. A
new certificate should only be issued when the Government
issuing the new certificate is fully satisfied that the ship is
in compliance with the requirements of 1.3.3.1 and 1.5.3.2.
Where a transfer occurs between Contracting Governmenis, the
Covernment of the State whose flag the ship was formerly
entitled to £ly would, if requested within twelve months after
the transfer has taken place, as soon as possible transmit to
the Administration copies of the certificates carried by the
ship before the transfer and, if available, copies of the

relevant survey reports.
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CHAPTER 2 ~ SHIP SURVIVAL CAPABILITY® AND LOCATION OF CARGO TANKS

2.1 General

2.1.1 Ships subject to the Code should survive the normal effects of
flooding following assumed hull damage caused by some external force. In
addition, to safeguard the ship and the environment, the cargo tanks
should be protected from penetration in the case of minor damage to the
ship resulting, for example, from contact with a jetty or tug, and given
a measure of protection from damage in the case of collision or stran—
ding, by locating them at specified minimum distances inboard from the
ship’s hull plating. Both the damage to be assumed and the proximity of
the tanks to the ship's shell should be dependent upon the degree of

hazard presented by the product to be carried.

2.1.2 Ships subject to the Code should be designed to one of the

following standards:

-1 A Type 1G ship is a gas carrier intended to transport products

indicated in Chapter 19 which require maximum preventive

measures to preclude the escape of such cargo.

<2 A Type 2G ship is a gas carrier intended to transport products

indicated in Chapter 19 which raqﬁire significant preventive

measures to preclude the escape of such cargo.

* Reference is made to the Quidelines for Uniform Application of the
Survival Requirements of the Bulk Chemical Code and the Gas Carrier
Codes, set out in the Appendix.
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.3 A Type 2PG ship is a gas carrier of 150 m in length or less

intended to transport products indicated in Chapter 19 which
require significant preventive measures to preclude escape of
such cargo, and where the products are carried in independent
type C tanks designed (see 4.2.4.4) for a MARVS of at least
7 bar and a cargo containment system design temperature of
-55% or above. Note that a ship of this description but

over 150 m in length is to be considered a type 2G ship.

.4 A Type 3G ship is a gas carrier intended to carry products

indicated in Chapter 19 which require moderate preveutive

measures to preclude the escape of such cargo.

Thus a Type 1G ship is a gas carrier intended for the transportation
of products considered to present the greatest overall hazard and Types
2G/2PG and Type 3G for products of progressively lesser hazards. Accord-
ingly, a Type 1G ship should survive the most severe standard of damage
and its cargo tanks should be located at the maximum prescribed distance

inboard from the shell plating.

2.1.3 The ship type required for individual products is indicated in

column "¢ in the table of Chapter 19.

2.1.4 1f it is intended to carry more than one product listed in
Chapter 19 the standard of damage should correspond to that product
having the most stringent ship type requirement. The requirements for
the location of individual cargo tanks, however, are those for ship types

related to the respective products intended to be carried.

2.2 Freeboard and intact stability

2.2.1 Ships subject to the Code may be assigned the minimum freeboard
permitted by the Internatiomal Convention on Load Lines in force. How-
ever, the draught associated with the assigoment should not be greater

than the maximum draught otherwise permitted by this Code.
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2.2.2 The stability of the ship in all sea—-going conditions and
during loading and unloading cargo should be to a standard which is
acceptable to the Administration.

2,2.3 When calculating the effect of free surfaces of consumable
liquids for loading conditions it should be assumed that, for each type
of liquid, at least one transverse pair or a single centre tank has a
free surface and the tank or combination of tanks to be taken into
account should be those where the effect of free surfaces is the
greatest. The free surface effect in undamaged compartments should be

calculated by a method acceptable to the Administration.

2.2.4 Solid ballast should not normally be used in double  bottom
spaces in the cargo area. Where, however, because of stability conside~
rations, the fitting of solid ballast in such spaces becomes unavoidable,
then its disposition should be governed by the need to ensure that the
impact loads resulting from a bottom damage are not directly transmitted

to the cargo tank structure.

2.2.5 The master of the ship should be supplied with a Loading and
Stability Information booklet. This booklet should contain details of
typical service conditioms, loading, unloading and ballasting operations,
provisions for evaluating other conditions of loading and a summary of
the ship's survival capabilities. In addition, the booklet should con-
tain sufficient information to enable the master to load and operate the

ship in a safe and seaworthy manner.

2.3 B8hipside discharges below the freeboard deck

2.3.1 The provision and control of valves fitted to discharges led
through the shell from spaces below the freeboard deck or from within the
superstructures and deckhouses on the freeboard deck fitted with weather—
tight doors should comply with the requirements of the relevant regula-
tion of the International Conventionm on Load Lines in force, except that

the choice of valves should be limited to:
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.1 one automatic non—return valve with a positive means of closing
from above the freeboard deck, or
.2 where the vertical distance from the summer load waterline to
the inboard end of the discharge pipe exceeds 0.0lL, two
automatic non~return valves without positive means of closing,
provided that the inboard wvalve 1is always accessible for
examination under service conditions.
2.3.2 For the purpose of this section "summer load waterline" and

“froeboard deck'", have the meanings defined in the International Conven-—

tion on Load Lines in force.

2.3.3 The automatic non~return valves referred to in 2.3.1.1 and
2,3.1.2 should be of a type acceptable to the Administration and should
be fully effective in preventing admission of water into the ship, taking

into account the sinkage, trim and heel in survival requirements in 2.9.

2,4 Conditions of loading

Damage survival capability should be investigated on the basis of
loading information submitted to the Administration for all anticipated
conditions of loading and variations in draught and trim. The survival
requirements need not be applied to the ship when in the ballast condi-
tion*, provided that any carge retained om board is solely used for

cooling, circulation or fuelling purposes,

* The cargo content of small independent purge tanks on deck need not
be taken into account when assessing the ballast condition.
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2.5 Damage assumptions
2.5.1 The assumed maximum extent of damage should be:
.1 Side damage:
. . 2/3
+1.1  lLongitudinal extent: 1/3L or 14.5 m,
whichever is less
«1.2  Transverse extent: B/5 or 11.5 m, whichever
measured inboard from the is less
ship's side at right angles to
the centre line at the level
of the summer load line
.1.3 Vertical extent: upwards without limit
from the moulded line of the
bottom shell plating at centre
line.
.2 Bottom damage:
For 0.3L from the Any other part of
forward perpendicular the ship
of the ship
+2.1 Longitudinal extent:
1/3L2/3 or 14.5 m, 1/3L2/3 or 5 m,
whichever is less whichever is legs

-2.2 Transverse extent:
B/6 or 10 m, whichever B/6 or 5 m, which~
1s less is less

+2.3 Vertical extent:
B/15 or 2 m, whichever B/15 or 2 m, which-

is less measured from ever is less
the moulded line of measured from the ]
the bottom shell moulded line of the %
plating at centre bottom shell plating :
line (see 2.6.3). at centre line (see

2.6.3).
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2,5.2 Other damage:

.1 If any damage of a lesser extent than the maximum damage
specified in 2.5.1 would result in a more severe condition,
such damage should be assumed.

.2 Local side damage anywhere in the cargo area extending inboard

32

760 mm measured normal to the hull shell should be considered
and transverse bulkheads should be assumed damaged when also

required by the applicable sub-paragraphs of 2.8.1.

2.6 Location of cargo tanks

2.6.1

inboard:

.1

2.6.2

Cargo tanks should be located at the following distances

Type 16 ships: from the side shell plating not less than the
transverse extent of damage specified in 2.5,1.1.2 and from the
moulded line of the bottom shell plating at centre lipne not
less than the vertical extent of damage specified in 2.5.1.2.3

and nowhere less than 760 mm from the shell plating.

Types 2G/2PG and 3G ships: from the moulded line of the bottom
shell plating at centre line not less than the vertical extent
of damage specified in 2.5.1.2.3 and nowhere less than 760 mm

from the shell plating.

For the purpose of tank location, the vertical extent of bottom

damage should be measured to the imner bottom when membrane or semi

membrane tanks are used, otherwise to the bottom of the cargo tanks. The

transverse extent of side damage should be measured to the longitudinal

bulkhead when membrane or Semi-membrane tanks are used, otherwise to the

side of the cargo tanks (see figure 2.l1). For internal insulation tanks

the extent of damage should be measured to the supporting tanmk plating.
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2.6.3 Except for Type 1G ships, suction wells installed in cargo

tanks may protrude into the vertical extent of bottom damage specified in
2.5.1.2.3 provided that such wells are as small as practicable and the
protrusion below the inner bottom plating does not exceed 25 per cent of
the depth of the double bottom or 350 mm, whichever is less. Where there
is no double bottom, the protrusion below Cthe spper limit of bottom
damage should not exceed 350 wm. Suction wells installed in accordance
with this paragraph may be ignored in determining the compartments

affected by damage.

2.7 Flooding assumptions

2.7.1 The requirements of 2.9 should be confirmed by calculations
which take into consideration the design characteristics of the ship; the
arrangements, configuration and contents of the damaged compartments; the
distribution, relative densities and the free surface effects of liquids;

and the draught and trim for all conditions of loading.

2.7.2 The permeabilities of spaces assumed tc be damaged should be as
follows:

Spaces Permeabilities

Appropriated to stores 0.60

Occupied by accommodation 0.95

Occupied by machinery 0.85

Voids 0.95

Intended for consumable liquids o 0 to 0.95%

Intended for other liquids 0 to 0.95%

* The permeability of partially filled compartments should be

consistent with the amount of liguid carried in the compartment,

2.7.3 Wherever damage penetrates a tank comtaining liquids, it should
be assumed that the contents are completely lost from that compartment
and replaced by salt water up to the level of the final plane of equili-

brium.
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2.7.4 Where the damage between transverse watertight bulkheads is
envisaged as specified in 2.8.1.4, .5, and .6, transverse bulkheads
should be spaced at least at a distance equal to the longitudinal extent
of damage specified inm 2.5.1.1.1 in order to be considered effective.
Where transverse bulkheads are spaced at a lesser distance one or more of
these bulkheads within such extent of damage should be assumed as non-
existent for the purpose of determining flooded compartments., Further,
any portion of a transverse bulkhead bounding side compartments or double
bottom compartments should be assumed damaged if the watertight bulkhead
boundaries are within the extent of vertical or horizontal penetration
required by 2.5. Also, any transverse bulkhead should be assumed damaged
if it contains a step or recess of more than 3 m in length located within
the extent of penetration of assumed damage. The step formed by the
after peak bulkhead and after peak tank top should not be regarded as a

step for the purpose of this paragraph.

2.7.5 The ship should be so designed as to keep unsymmetrical

flooding to the minimum consistent with efficient arrangements.

2.7.6 Equalization arvangements requiring mechanical aids such as
valves or cross—levelling pipes, if fitted, should not be considered for
the purpose of reducing an angle of heel or attaining the minimum range
of residual stability to meet the requirements of 2.9.1 and sufficient
residual stability should be maintained during all stages where equaliza-
tion is used. Spaces which are linked by ducts of large cross-sectional

ared may be considered to be common.

2.7.7 If pipes, ducts, trunks or tumnnels are situated within the
assumed extent of damage penetration, as defined in 2.5, arrangements
should be such that progressive flooding cannot thereby exteand to

compartments other than those assumed to be flooded for each case of

damage.
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2,7.8 The buoyaney of any superstructure directly above the side
damage should be disregarded. The unflooded parts of superstructures
beyond the extent of damage, however, may be taken into consideration

provided that:

.1 they are separated from the damaged Spaée by watertight divi-
sions and the requirements of 2.9,1.2.1 in respect of these

intact spaces are complied with; and

-2 openings in such divisions are capable of being closed by
remotely operated sliding watertight doors and unprotected
openings are not immersed within the minimum range of residual
stability required in 2.9.1; however the immersion of any other

openings capable of being closed weathertight may be permitted,

2.8 Standard of damage

2.8.1 Ships should be capable of surviving the damage indicated in
2.5 with the flooding assumptions in 2.7 to the extent determined by the

ship's type according to the following standards:

.1 A Type 1G ship should be assumed to sustain damage anywhere in

its length;

«2 A Type 26 ship of more than 150 m in length should be assumed

to sustain damage anywhere in its length:

.3 A Type 26 ship of 150 m in length or less should be assumed to
sustain damage anywhere in its length except involving either

of the bulkheads bounding a machinery space located aft;

«4 A Type 2PG ship should be assumed to sustain damage anywhere in
its length except invelving transverse bulkheads spaced further
apart than the longitudinal extent of damage as specified in

2.5.1.1.1;

<5 A Type 3G ship of 125 m in length or more should be assumed to
sustain damage anywhere in its length except imvolving trans—
verse bulkheads spaced further apart than the longitudinal

extent of damage specified in 2.5.1.1.1;
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.6 A Type 3G ship less than 125 m in length should be assumed to

sustain damage anywhere in its lenmgth except involving trans—
verse bulkheads spaced further apart than the longitudinal
extent of damage specified in 2.5.1.1.1 and except damage
involving the machinery space when located aft. However, the
ability to survive the flooding of the machinery space should
be considered by the Administration,

2.8.2 In the case of small Type 2G/2PG and Type 3G ships which do not

comply in all respects with the appropriate requirements of 2,8.1.3, .4,
and .6, special dispensations may only be considered by the Administra-
tion provided that alternative measures can be taken which maintain the
same degree of safety. The nature of the alternative measures should be
approved and clearly stated and be available to the Port Administration.
Any such dispensation should be duly noted on the International Certifi-

cate of Fitness for the Carriage of Liquefied Gases referred to in 1.5.

2.9 Survival requirements

Ships subject to the Code should be capable of surviving the assumed
damage specified in 2,5 to the standard provided in 2.8 in a condition of

stable equilibrium and should satisfy the following criteria:
2.9.1 In any stage of flooding:

.1 the waterline, taking into account sinkage, heel, and trim,
should be below the lower edge of any opening through which
progressive flooding or downflooding wmay take place. Such
openings should include air pipes and those which are closed by
means of weathertight doors or hatch covers and may exclude
those openings closed by means of watertight manhole covers and
watertight flush seuttles, small watertight cargo tank hatch
covers which maintain the high integrity of the deck, remotely
operated watertight sliding doors, and side scuttles of the

non~opening type;
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.2 the maximum angle of heel due to unsymmetrical flooding should

not exceed 30 degrees; and

.3 the residual stability during intermediate stages of flooding
should be to the satisfaction of the Administration. However,
it 'should never be significantly less than cthat required by

2.9.2.1.
2.9.2 At final equilibrium after flooding:

.1 the righting lever curve should have a minimum range of 20
degrees beyond the position of equilibrium in association with
a maximum residual righting lever of at least 0.1 m within the
20-degree range; the area under the curve within this range
should not be less than 0.0175 metre radians. TUnprotected
openings should not be immersed within this range unless the
space concerned is assumed to be flooded. Within this range,
the dimmersion of any of the openings listed in 2.9.1.1 and
other openings capable of being closed weathertight may be

permitted; and

.2 the emergency source of power should be capable of vperating.
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Figure 2.1 — Tank Lucation Requirements as set out in 2.8
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CHAPTER 3 ~ SHIP ARRANGEMENTS

3.1 Segregation of the cargo area

3.1.1 Hold spaces should be segregated from machinery and boiler
spaces, accommodation spaces, service spaces and control stationms, chain
lockers, drinking and domestic water tanks and from stores. Hold spaces
should be located forward of machinery spaces of category A, other than
those deemed necessary by the Administration for the safety or navigation

of the ship.

3.1.2 Where cargo is carried in a cargo containment system not
reguiring a secondary barrier, segregation of hold spaces from spaces
referred to in 3.1,1 or spaces either below or outboard of the hold
spaces may be effected by cofferdams, fuel oil tamks or a single gastight
bulkhead of all welded construction forming an A-60 class division, A
gas—tight A-0 class division is satisfactory if there is no socurce of

ignition or fire hazard in the adjoining spaces.

3.1.3 Where éarge is carried in a cargo containment system requiring
a secondary barrier, segregation of hold spaces from spaces referred to
in 3.1.1 or spaces either below or outboard of the hold spaces which
contain a source of ignition or fire hazard should be effected by coffer—
dams or fuel oil tanks. If there is no source of ignition or fire hazard
in the adjoining space, segregation may be by a single A-0 class division

which is gas-tight.

3.1.4 When caxrgo is carried in a cargo contaimment system requiviag a

secondary barrier:

.1 at temperatures below ~IOOC, hold spaces should be segregated

from the sea by z double bottom; and

.2 at temperatures below —55OC, the ship should also have a

longitudinal bulkhead forming side tanks.



3,1.5

should:

3.1.6

.1

.5

SJOFS 2006:36
Bilaga

MSC 48/5/2
ANNEX
Page 33

Any piping system which may contain cargo or cargo vapour

be segregated from other piping systems, except where inter—
connexions are required for cargo related operations such as
purging, gas freeing or inerting. 1In such cases, precautions
should be taken to ensure that cargo or cargo vapour cannot

enter such other piping systems through the inter-connexions;

except as provided in Chapter 16, not pass through any accommo-
dation space, service space or control station or through a
machinery space other than a carge pump room or cargo com—

pressor space,

be connected into the cargo containment system directly from
the open deck except that pipes installed in a vertical trunk-
way or equivalent arrangement may be used to traverse void
spaces above a cargo contaimment system and except that pipes

for drainage, venting or purging may traverse cofferdams;

except for bow or stern loading and unloading arrangements in
accordance with 3.8, and except in accordance with Chapter 16,

be located in the cargo area above the open deck; and

except for thwartship shore conmexion piping not subject to
internal pressure at sea or emergency cargo jettisonming
arrangements, be located inboard of the transverse tank

location requirements of 2.6.1,

Emergency cargo jettisoning arrangements may be led aft
externally to accommodation spaces, service spaces or control
stations or machinery spaces, but should not pass through
them. If an emergency cargo jettisoning arrangement 1s
permanently installed a suitable means of isolation from the

cargo piping should be provided within the cargo area.

Arrangements should be made for sealing the weather decks in

way of openings for cargo containment systems.
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3.2 Accommodation, service and machinery spaces and control stations

3.2.1 No accommodation space, service space or control station should
be located within the cargo area, The-bulkhead of accommodation spaces,
service spaces or control stations which face the cargo area should be so
located as to avoid gas from the hold space entering such spaces through
a single failure of a deck or bulkhead on a ship having a contaimnment

system requiring a secondary barrier.

3.2.2 In order to guard against the danger of hazardous vapours, due
consideration should be given to the location of air intakes amd openings
into accommodatiom, service and machinery spaces and control statioms in
relation to cargo piping, carge vent systems and machinery space exhausts

from gas burning arrangements.

3.2.3 Access through doors, gas-tight or otherwise, should not be
permitted from a gas-safe space to a gas~dangerous space, except for
access to service spaces forward of the cargo area through air-locks as

permitted by 3.6.1 when accommodation spaces are aft.

3.2.4 Entrances, air inlets and openings to accommodation spaces,
service spaces and control stations should not face the carge area. They
should be located on the end bulkhead mot facing the cargo area or on the
outboard side of the house or on both at a distance of at least 4 per
cent of the length of the ship but not less than 3 m from the end of the
house facing the cargo area. This distance, however, need not exceed 5
m., Port lights facing the cargo area and on the sides of the houses
within the distance mentioned above should be of the fixed (non-opening)
type. Wheelhouse windows may be non-fixed and navigating bridge doors
may be located within the above limits so long as they are so designed
that a rapid and efficient gas and vapour tightening of the navigating
bridge can be ensured. TFor ships dedicated to the carriage of cargoes
which have neither flammable nor toxic hazards, the Administration may

approve relaxations from the above requirements.



SJOFS 2006:36

Bilaga
MSC 48/5/2
ANNEX
Page 35
3.2.5 8ide scuttles in the shell below the uppermost continuous deck

and in the first tier of the superstructure are to be of the fixed (non-

opening) type.
3.2.6 All air intakes and openings into the accommodation spaces,
service spaces and control stations should be Ffitted with closing

devices. For toxic gases they are to be operated from inside the space.

3.3 Cargo pump rooms and cargo Compressor rooms

3.3.1.1 Cargo pump rooms and cargo compressor rooms should be situated
above the weather deck and located within the cargo area unless specially
approved by the Administration. Cargo compressor rooms should be treated
as cargo pump rooms for the purpose of fire protection according to

Regulation II~2/58 of the 1981 SOLAS Amendments.

3.3.1.2 When cargo pump rooms and carge compressor rooms are permitted
to be firted above or below the weather deck at the after end of the
aftermost held space or at the forward end of the foremost hold space,
the limits of the cargo area as defined in 1.3.6 should be extended to
include the cargo pump rooms and cargo compressor rooms for the full beam

and depth of the ship and deck areas above those spaces.

3.3.1.3 Where the limits of the cargo area are extended by this
paragraph, the bulkhead which separates the cargo pump rooms and cargo
compressor rooms from accommodation and service spaces, control stations
and machinery spaces of category A should be located so as to avoid gas

from entering these spaces through a single failure of a deck or bulkhead.

3.3.2 Where pumps and compressors are driven by shafting passing
through a bulkhead or deck, gas—tight seals with efficient lubrication or
other means of ensuring the permanence of the gas seal should be fitted

in way of the bulkhead or deck.
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3.3.3 Arrangements of cargo pump rooms and cargo compressor TOoOmS
should be such as to ensure safe unrestricted access for personnel
wearing protective clothing and breathing apparatus, and in the event of
injury to allow unconscious personnel to be removed. All wvalves
necessary for cargo handling should be readily accessible to personnel
wearing protective clothing, Suitable arrangements should be made to

deal with drainage of pump and compressor rooms.

3.4 Cargo control rooms

3.4.1 Any cargo control room should be above the weather deck and may
be located in the cargo area. The cargo control room may be located
within the accommodation spaces, service spaces or control stations

provided the following conditions are complied with:
.1 the cargo control room is a gas—safe space; and

.2.1 if the entrance from the cargo area complies with 3.2.4,
the control room may have access to the spaces described

above;

2.2 if the entrance from the cargo area does not comply with
3.2.4, the control room shall have no access to the spaces
described above and the boundaries to such spaces shall be

insulated to ‘A~-60' standard.

3.4.2 If the cargo control room is designed to be a gas—safe space,
instrumentation should, as far as possible, be by indirect reading
systems and should in any case be designed to prevent any escape of gas
into the atmosphere of that space. Location of the gas detector within
the cargo control room will not violate the gas-safe space if installed

in accordance with 13.6.5.

3.4.3 1f the cargo control room for ships carrying flammable cargoes
is a gas-dangerous space, sources of ignition should be excluded.
Consideration should be paid to the safety characteristics of any

alectrical installations.
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3.5 Access to spaces in the cargo area
3.5.1 Visual inspection should be possible of at least one side of

the inner hull structure without the removal of any fixed structure or
fitting. If such a visual inépection, whether combined with those
inspections required in 3.5.2, 4.7.7 or 4.10.16 or not, is only possible
at the outer face of the inner hull, the inner hull should not be a

fuel-oil tank boundary wall.

3.5.2 Inspection of one side of any insulation in hold spaces should
be possible. If the integrity of the insulation system can be verified
by inspection of the outside of the hold space boundary when tanks are at
service temperature, inspection of one side of the insulation in the hold

space need not be required.

3.5.3 Arrangements for hold spaces, void spaces and other spaces that
could be considered gas-dangerous and cargo tanks should be such as to
allow entry and inspection of any such space by personnel wearing protec-
tive clothing and breathing apparatus and in the event of injury to allow
unconscious personnel to be removed from the space and should comply with

the following:
«1  Access should be provided:
1.1 to cargo tanks divect from the open deck;

.1.2 through horizontal openings, hatches or mantholes, the
dimensions of which should be sufficient to allow a person
wearing a breathing apparatus to ascend or descend any
ladder without obstruction and also to provide a clear
opening to facilitate the hoisting of an injured person
from the bottom of the space, the minimum clear opening of

which should be not less than 600 mm by 600 mm; and

. 1.3 through vertical openings, or manholes providing passage
through the length and breadth of the space, the minimum
clear opening of which should be not less than 600 mm by

800 mm at a height of not more than 600 mm from the bottom

plating unless gratings or other footholds are provided.
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.2 the dimensions referred to in 3.5.3.1.2 and .1.3 may be
decreased if the ability to traverse such openings or to remove
an injured person can be proved to the satisfaction of the
Administration.

.3  The requirements of 3.5.3.1.2 and .1.3 do not apply to spaces
described in 1.3.17.3. Such spaces should be provided only
with direct or indirect access from the open weather deck, not
including an enclosed gas-safe space.

3.5.4 Access from the open weather deck to gas—safe spaces should be

located in a gas—safe zone at least 2.4 m above the weather deck unless

the access is by means of an air-lock in accordance with 3.6.

3.6 Air locks

3.6.1 An air-lock should only be permitted between a gas-dangercus
zone on the open weather deck and a gas-—safe space and should consist of
two steel doors substantially gas-tight spaced at least 1.5 wm but not

more than 2.5 m apart.

3.6.2 The doors should be self-closing and without any holding back

arrangements,

3.6.3 An audible and visual alarm system to give a warning on both
sides of the air-lock should be provided to indicate if more than one

door is moved from the closed position.

3.6.4 In ships carrying flammable products non-certified safe
electrical equipment in spaces protected by air—locks should be
de—energized upon loss of over-pressure in the space (see also
106.2.5.4). Non—certified safe electrical equipment for manceuvring,
anchoring and mooring equipment as well as the emergency fire pumps

should not be located in spaces to be protected by air-locks.
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3.6.5 The air-lock space should be mechanically ventilated from a

gas~safe space and maintained at an over-pressure to the gas-dangerous

zone on the open weather deck.

3.6.6 The air-lock space should be monitored for cargo vapour.

3.6.7 Subject to the requirements of the International Convention on
Load Lines in force, the door sill should not be less than 300 mm in

height,

3.7 Bilge, ballast and fuel oil arrangements

3.7.1.1 Where cargo is carried in a cargoe containment system not
requiring a secondary barrier, hold spaces should be provided with
suitable drainage arrangements not connected with the machinery space.

Means of detecting such leakage should be provided.

3.7.1.2 Where there is a secondary barrier, suitable drainage arrange-
ments for dealing with any leakage into the hold or insulation spaces
through adjacent ship structure should be provided. The suetion should
not be led to pumps inside the machinery space. Means of detecting such

leakage should be provided.

3.7.2 The inter-barrier space should be provided with a drainage
system suitable for handling liquid cargo in the event of carge tank
leakage or rupture. Such arrangements should provide for the return of

leakage to the cargo tanks.

3.7.3 In case of internal insulation tanks, means of detecting
leakage and drainage arrangements are not required for inter-barvier
spaces and spaces beifween the secondary barrier and the inner hull or
independent tank structure which are completely filled by insulation

material complying with 4.9.7.2,
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3.7.4 Ballast spaces, fuel o0il tanks and gas-safe spaces may be
comnected to pumps in the machinery spaces. Duct keels may be connected
to pumps inm the machinery spaces, provided the connexions are led
directly to the pumps and the discharge. from the pumps led directly over-—
board with no valves or manifolds in either line which could comnect the
line from the duct keel to lines serving gas-safe spaces. Pump vents

should not be open to machinery spaces.

3.8 Bow or stern loading and unloading arrangements

3.8.1 Subject to the approval of the Administration and teo the
requirements of this section, cargo piping may be arranged to permit bow

or stern loading and unloading.

3.8.1.1 Bow or stern loading and unloading lines which are led past
accommodation spaces, service spaces or control stations should not be
used for the transfer of products requiring a Type 1G ship. Bow or stern
loading and unloading lines should not be used for the transfer of toxic

products as specified inm 1.3.35 unless specifically approved by the

Administratien.
3.8.2 Portable arrangements should not be permitted.
3.8.3 In addition to the requirements of Chapter 5 the following

provisions apply to cargo piping and related piping equipment:

.1 Cargo piping and related piping equipment outside the cargo
area should have only welded connexions. The piping outside
the cargo area should run en the open deck and should be at
least 760 mm in board except for thwartships shore connexion
piping. Such piping should be clearly identified and fitted
with a shut~off wvalve at its connexion to the cargoe piping
system within the cargo area. At this location, it should also
be capable of being separated by means of a removable spool

plece and blank flanges when not in use.
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+2  The piping is to be full penetration butt welded, and fully
radiographed regardless of pipe dismeter and design tempera-
ture. Flange connexions in the piping are only permitted

within the cargo area and at the shore connexion.

.3  Arrangements should bérmade to allow such piping to be purged
and gas-freed after use. When not in use, the spool pieces
should be removed and the pipe ends to be blank-flanged. The
vent pipes connected with the purge should be located in the

cargo area,

3.8.4 Entrances, air inlets and openings to accommodation spaces,
service spaces, machinery spaces and control stations should not face the
cargo shore comnexion location of bow or stern loading and unloading
arrangements. They should be located on the outboard side of the super-—
structure or deckhouse at a distance of at least 4 per cent of the length
of ship but not less than 3 w from the end of the house facing the cargo
shore connexion location of the bow or stern loading and unloading
arrangements. This distance, however, need not exceed 5 m. Port lights
facing the shore connexion location and on the sides of the superstruc-
ture or deckhouse within the distance mentioned above should be of the
fixed {(non-opening) type. 1In addition, during the use of the bow or
stern loading and unloading arrangements, all doors, ports and other
openings on the corresponding superstructure or deckhouse side should be
kept closed., Where in case of small ships compliance with 3.2.4 and this
paragraph is not possible, the Administration may approve relaxations

from the above requirements.

3.8.5 beck openings and air inlets to spaces within distances of 10 m
from the cargo shore counmexion location should be kept closed during the

use of bow or stern lecading or unloading arrangements.

3.8.6 Electrical equipment within a zone ¢f 3 m from the cargo shore

connexion location should be in accordance with Chapter 10.
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3.8.7 Fire-fighting arrangements for the bow or stern loading and

unloading areas should be in accordance with 11.3.1.3 and 11.4.7.
3.8.8 Means of communication between the cargo control station and

the shore conmexion location should be provided and if necessary

certified safe.
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CHAPTER 4 -~ CARGO CONTAINMENT
4.1 General
4.1.1 Administrations should take appropriate steps Lo ensure

uniformity in the implementation and application of the provisions of

this chapter¥.

4.1.2 In addition to the definitions in 1.3, the definitions given in

this Chapter apply throughout the Code.
4.2 Definitions

4,2,1 Integral tanks

4.2.1.1 Integral tanks form a structural part of the ship's hull and
are influenced in the same manner and by the same loads which stress the

adjacent hull structure.

4,2.1.2 The design vapour pressure Po as defined in 4.2.6 should not
normally exceed 0.25 bar. If, however, the hull scantlings are increased
accordingly, PG may be increased to a higher wvalue but less than

0.7 bar.

4.2.1.3 Integral tanks may be used for products provided the boiling
point of the cargo is not below -10%c. A lower temperature may be

accepted by the Administration subject to special consideration.

4.2.2 Membrane tanks

4,2,2,1 Membrane tanks are non-self-supporting tanks which consist of a
thin layer {(membrane) supported through insulation by the adjacent hull
structure. The membrane is designed in such a way that thermal and other
expansion or contraction is compensated for without undue stressing of

the membrane.

* Reference is made to the published Rules of members and associate
members of the International Association of Classification Societies
and in particular to TACS Unified Requirements Nos. Gl and G2.
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4.2.2.2 The design vapour pressure ?o should not normally exceed
0.25 bar. 1If, however, the hull scantlings are increased accordingly and
consideration is given, where appropriate, to the strength of the
supporting insulation, Po may be increased to a higher value but less

than 0.7 bar.

4.2.2.3 The definition of membrane tanks does not exclude designs such
as those in which non-metallic membranes are used or in which membranes
are included or incorporated in insulation. Such designs require,
however, special consideration by the Administration. In any case the

thickness of the membranes should normally not exceed 10 mm.

4.2.3 Semi~membrane tanks

4.2.3.1 Semi-membrane tanks are non-self-supporting tanks in the lLoaded
condition and consist of a layer, parts of which are supported through
insulation by the adjacent hull structure, whereas the rounded parts of
this layer conmecting the above mentioned supported parts are designed

also to accommodate the thermal and other expansion or contraction.

4.2.3.2 The design vapour pressure P0 should not normally exceed
0.25 bar. TIf, however, the hull scantlings are increased accordingly,
and consideration is given, where appropriate, to the strength of the
supporting insulation, P may be increased to a higher value but less

than 0.7 bar.

4.2.4 Independent tanks

4.2.4.1 Independent tanks are self-supporting; they do not form part of
the ship's hull and are not essential to the hull strength. There are

three categories of independent tanks referred to in 4.2.4,2 - 4.2.4.4.

4.2.4.2 Type A independent tanks are tanks which are designed primarily
using Recognized Standards* of classical ship-structural analysis proce~

dures. Where such tanks are primarily constructed of plane surfaces

* Recognized Standards for the purpose of Chapters 4, 5 and 6 are

standards laid down and maintained by a classification society
recognized by the Administration.
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(gravity tanks), the design vapour pressure Po should be less than 0.7

bar.

4,2.4.3 Type B independent tanks are tanks which are designed using
model tests, refined analytical tools and analysis methods to determine
stress levels, fatigue life and crack propagation characteristics. Where
such tanks are primarily constructed of plane surfaces {(gravity tanks)

the design vapour pressure PO should be less than 0.7 bar.

4.2.4.4 Type ¢ independent tanks (also referred to as pressure vessels)
are tanks meeting pressure vessel criteria and having a design vapour

pressure not less than:
1. P
P, =2+ AC(QI) > {bax}

where:

om 2
A = 0.0185% 335:-

with
Gw‘ = design primary membrane stress
AcA = allowable dynamic  membrane stress (double

amplitude at probability level g = 10~8)
55 N/mm? for ferritic/martenmsitic steel
25 N/om? for aluminium alloy (5083-0)
C = a characteristic tank dimension to be taken as the greatest
of the following:
h; 0.75b; or 0.45¢
with
h = height of tank (dimension in ship's vertical direction)
(m)
b = width of tank {(dimension in  ship's transverse
direction) (m)
£ = length of tank (dimension in ship’s longitudinal
direction) {(m)
Re= the relative density of the carge {o.= 1 for fresh water)
at the design temperature.

However, the Administration may allocate a rank complying with the
criterion of this sub-paragraph to type A or type B, dependent on the
configuration of the tank and the arrangement of its supports and attach-

ments.
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4.2.5 Internal insulation tanks

4.,2.5.1 Internal insulation tanks are nom—self-supporting and ¢onsist
of thermal insulation materials which contribute to the cargo containment
and are supported by the structure of the adjacent inner hull or of an
independent tank. The inner surface of the insulation is exposed to the

cargo.
4,2.5.2 The two categories of internal insulation tanks are:

.1  Type 1 tanks which are tanks in which the insulation or a
combination of the insulation and one or more liners function
only as the primary barrier. The inner hull or an independent
tank structure should function as the secondary barrier when

required.

.2 Type 2 tanks which are tanks in which the insulation or a
combination of the insulation and one or more liners function
as both the primary and the secondary barrier and where these

barriers are clearly distinguishable.

The term "liner" means a thin, non-self-supporting, metallic, nommetallic
or composite material which forms part of an internal insulation tank in
order to enhance its fracture resistance or other mechanical properties.
A liner differs from a membrane inm that it is not intended to function

alone as a liquid barrier.

4.2.5.3 Internal insulation tanks should be of suitable materials
enabling the carge containment system to be designed using model tests

and refined analytical methods as required in 4.4.7.

4,2.5.4 The design vapour pressure Po should not normally exceed
0.25 bar. 1If, however, the cargo containment system is designed for a
higher vapour pressure, P, may be increased to such higher value, but
not exceeding 0.7 bar if the internal insulation tanks are supported by
the inner hull structure, However, a design vapour pressure of more than
0.7 bar may be accepted by the Administration provided the internal

insulation tanks are supported by suitable independent tank structures.
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4.2.6 Design vapour pressure

4.2.6.1 The design wvapour pressure PO is the maximum gauge pressure

at the top of the tank which has been used in the design of the tank.

4.2.6.2 For cargo tanks where there is no temperature control and where
the pressure of the cargo is dictated only by the ambient temperature,
Po should not be less than the gauge vapour pressure of the cargo at a
temperature of 5%, However, lesser values of this temperature may be
accepted by the Administration for ships operating in restricted areas or
on voyages of restricted duration and account may be taken in such cases
of any insulation of the tanks., Conversely, higher values of this
temperature may be required for ships permanently operating in areas of

high ambient temperature.

4.,2.6.3 In all cases, including 4.2.6.2, ?D should not be less than
MARVS.

4,2.6.4  Subject to special consideration by the Administration and to
the limitations given in 4.2.1 to 4.2.5 for the various tank types, a
vapour pressure higher than P0 may be accepted in harbour conditions,

where dynamic loads are reduced.

4,2.7 Design temperature

Design temperature for selection of materials is the minimum
temperature at which cargo may be loaded or tramsported in the cargo
tanks, Provision to the satisfaction of the Administration should be
made to ensure that the tank or cargo temperature cannot be lowered below

the design temperature.

4.3 Design loads

4.3.1L.1 Tanks together with their supports and other fixtures should be
designed taking into account proper combinations of the following loads:
internal pressure
external pressure

dynamic loads due to the motion of the ship
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thermal loads
sloshing loads
loads corresponding to ship deflection
tank and cargoe weight with the corresponding reactions in way
of supports »
insulation weight
loads in way of towers and other attachments.
The exteat to which these loads should be considered depends on the type

of tank, and is more fully detailed in the following paragraphs.

4.,3.1.2  Account should be taken of the loads corresponding to the

pressure test referred to in 4.10.

4,3.1.3  Account should be taken of an increase of vapour pressure in

harbour conditions referred to in 4.2.6.4.

4.3.1.4 The tanks should be designed for the most unfavourable static
heel angle within the range 0° to 30° without exceeding allowable

stresses given in 4.5.1.

4,3.2 Internal pressure.

4,3,2.1 The internal pressure head heq in bar resulting from the
design vapour pressure PO and the liquid pressure hgd defined in
4.3,2.2, but not including effects of 1liquid sloshing, should be

calculated as follows:

heq =P+ (hgd}max (bar)
Equivalent calculation procedures may be applied.
4.3.2.2 The internal liquid pressures are those created by the
resulting acceleration of the centre of gravity of the cargo due to the
motions of the ship referred to in 4.3.4.1. The value of internal
pressure head h resulting from combined effects of gravity and

gd
dynamic accelerations should be calculated as follows:

Tt (bar)
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where:

ag = dimensionless acceleration (i.e. relative to the accelera-
tion of gravity), resulting from gravitational and dynamic
loads, in an arbitrary direction B (see figure 4.1).

%3 = largest liquid height {m) above the pcint where the
pressure is to be-determined measured from the tank shell
in the B direction (see figure 4.2). Small tank domes not
considered to be part of the accepted total volume of the
cargo tank need not be considered when determining Zg.

P = maximum cargo density (kg/m3) at the design temperature,

The direction which gives the maximum value {(h ) of h should
gd max gd

be considered. Where acceleration in three directions needs to be

considered, an ellipsoid should be used instead of the ellipse in figure

4.1. The above formula applies only to full tanks.

4.3.3 External pressure,

External design pressure loads should be based on the difference
between the minimum internal pressure {(maximum vacuum) and the maximum
external pressure to which any portion of the tank may be subjected

simultaneously.

4£.3.4 Dynamic loads due to ship morions,

4.3.4.1 The determination of dynamic loads should take account of the
long~term distribution of ship wmotions, including the effects of surge,
sway, heave, roll, pitch and yaw on irregular seas which the ship will
experience during its operating life ({(normally taken to correspond to
168 wave encounters}. Account may be taken of reduction in dynamic
loads due to necessary speed reduction and variation of heading when this

consideration has also formed part of the hull strength assessment.

4.3.4.2 For design against plastic deformation and buckling the dynamic
loads should be taken as the most probable largest loads the ship will
encounter during its operating 1ife {(normally taken to correspond to a
probability level of lﬁua). Guidance fowrmulas for acceleration

components are given in 4.12.
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4.3.4.3 When design against fatigue is to be considered, the dynamic
spectrum should be determined by long~term distribution calculation based
on the operating life of the ship (normally taken to correspond to 168
wave encounters). If simplified dynamic loading spectra are used for the
estimation of the fatigue life, those should be specially considered by

the Administration.

4£.3.4.4 For practical application of crack propagation estimates,
simplified load distribution over a period of 15 days may be used. Such

distributions may be obtained as indicated in figure 4.3.

4.3.4.5 Ships for restricted service  may be given special

consideration.

4.3.4.6 The accelerations acting on tanks are estimated at their centre

of gravity and include the fellowing components:

vertical acceleration: motion accelerations of heave,
pitch and, possibly, roll
(normal to the ship base);

transverse acceleration: motion accelerations of sway,
yaw  and roll; and gravity

component of roll;

longitudinal acceleration: motion accelerations of surge
and pitch; and gravity component
of pitch.
4.3.5 Sloshing loads.

4.3.5.1 When partial filling is contemplated, the risk of significant

loads due to sloshing induced by any of the ship motions referred to in

‘4.3.4.6 should be considered.

56

4.3.5.2 When risk of significant sleoshing induced loads is found to be

present, special tests and calculations should be required.

4.3.6 Thermal loads.

4.3.6.1 Transient thermal loads during cooling down periods should be

considered for tanks intended for cargo temperatures below -55%.

4,3.6,2 Stationary thermal loads should be counsidered for tanks where

design supporting arrangement and operating Cemperature may give rise to

significant thermal stresses,
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4.3.7 Loads on_supports.

The leoads on supports are covered by 4.6,

4.4 Structural analyses

4.b.1 Integral tanks,

The structural analysis of integral tanks should be in accordance
with recognized standards. The tank boundary scantlings should meet at
least the requirements for deep tanks taking into account the internal
pressure as indicated in 4.3.2, but the resulting scantlings should not

be less than normally required by such standards.

4.4,2 Membrane tanks.

4.4.2.1 For membrane tanks, the effects of all static and dynamic loads
should be considered to determine the suitability of the membrane and of
the associated insulatiom with respect to plastic deformation and

fatigue.

4.4.2.2 Before approval is given, a model of both the primary and
secondary barriers, including corners and joints, should normally be
tested to verify that they will withstand the expected combined strains
due to static, dynamic and thermal loads. Test conditions should
represent the most extreme service conditions the carge containment
system will see in its life. Material tests should ensure that ageing is
not liable to prevent the materials from carrying out their intended

function.

4.,4,2.3 For the purpose of the test referred to in 4.4.2.2, a complete
analysis of the particular motions, accelerations and response of ships
and cargo containment systems should be performed, unless these data are

available from similar ships.

4,4,2.4  Special attention should be paid to the possible collapse of
the membrane due to an over-pressure in the inter-barrier space, to a
possible vacuum in the cargo tank, to the sloshing effects and to hull

vibration effects.
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4.4.2.5 A structural analysis of the hull should be to the satisfaction
of the Administration, taking into account the internal pressure as
indicated in 4.3.2. Special attention, however, should be paid to
deflections of the hull and their compatibility with the membrane and
associated insulation. Inner hull plating thickness should meet at least
the requirements of Recognized Standards for deep tanks taking into
account the internal pressure as indicated in 4.3.2. The allowable
stress for the membrane, membrane supporting material and insulation

should be determined in each particular case.

4.4.3 Semi-membrane tanks.

A structural analysis should be performed in accordance with the
requirements for membrane tanks or independent tanks as appropriate,

taking into account the internal pressure as indicated in 4.3.2.

4.b .4 Type A independent tanks.

4.4.4.1 A structural analysis should be performed to the satisfaction
of the Administration taking into account the internal pressure as
indicated in 4.3.2. The cargo tank plating thickness should meet at
least the requirements of Recognized Standards for deep tanks taking into
account the internal pressure as indicated in 4.3.2 and any corrosion

allowance required by 4,5.2,

4.4.4.2 For parts such as structure in way of supports not otherwise
covered by Recognized Standards, stresses should be determined by direct
calculations, taking into account the loads referred to in 4.3 as far as

applicable, and the ship deflection in way of supports.

4.4.5 Type B independent tanks.

For tanks of this type the following applies:

.1 The effects of all dynamic and static loads should be used ro

determine the suitability of the structure with respect to:

plastic deformation
buckling

fatigue failure

crack propagation,
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Statistical wave load analyses in accordance with 4.3.4, finite
element analyses or similar methods and fracture mechanics

analyses or an equivalent approach, should be carried out.

A three-dimensional analysis should be carried out to evaluate
the stress levels contributed by the ship's hull, The model
for this analysis should inciude the cargo tank with its
supporting and keying system as well as a reasomable part of

the hull.

A complete analysis of the particular ship accelerations and
motions in irregular waves and of the response of the ship and
its cargo tanks to these forces and motions should be performed

unless these data are available from similar ships.

A buckling analysis should comsider the maximum construction

tolerances.

Where deemed necessary by the Administration, model tests may
be required to determine stress councentration factors and

fatigue life of structural elements.

The cumulative effect of the fatigue load should comply with:

n, 3

i, 20
ity st

T J

number of stress cycles at each stress level during the
life of the ship

N;j = number of cycles to fracture for the respective stress
level according to the Wdhler (8~N) curve

]
[
H

N; = number of cycles to fracture for the fatigue loads due
to loading and unloading

Cy = should be less than or equal to 0.5, except that the
Administration may give special consideration to the use
of a value greater than 0.5 but not greater thaa 1.0,
dependent on the test procedure and data used (o
establish the Wbhler {8-N) curve.

Bilaga
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4.4.6

4.4.6.1

follows:

.1

Scantling based on internal pressure should be calculated as

The thickness and form of pressure containing parts of pressure
vessels under internal pressure, including flanges should be
determined according to a standard acceptable to the
Administration. These calculations in all cases should be
based on generally accepted pressure vessel design theory,
Openings in pressure containing parts of pressure vessels
should be reinforced in accordance with a standard acceptable

to the Administration.

The design liquid pressure defined in 4.3.2 should be rtaken

into account in the above calculations.

The welded joint efficiency factor to be used in the caleula-
tion according to 4.4.6.1.1 should be 0,95 when the inspection
and the non-destructive testing referred to in 4.10.9 are
carried out. This figure may be increased up to 1.0 when
account is taken of other considerations, such as the material
used, type of joints, welding procedure and type of loading.
For process pressure vessels the Administration may accept
partial non-destructive examinations, but not less than those
of 4.10.9.2.2 depending on such factors as the material used,
the design temperature, the unil ductility transition tempera-
ture of the material as fabricated, the type of joint and
welding procedure, but in this case an efficiency factor of not
more than 0.85 should be adopted. For special materials, the
above-mentioned factors should be reduced depending on the

specified mechanical properties of the welded joint.
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Buckling criteria should be as follows:

The thickness and form of pressure vessels subject to external
pressure and other loads causing compressive stresses should be
to a standard acceptable to the Administration. These calcula-
tions in ~all cases should be based on generally accepted
pressure vessel buckling theory and should adequately account
for the difference in theoretical and actual buckling stress as
a result of plate edge misalignment, ovality and deviation from

true circular form over a specified arc or chord length.

The design external pressure P_  used for verifying the

buckling of the pressure vessels should not be less than that

given by:
P =Py + P, + Py +P, {bar)
where:
Py = setting value of vacuum relief valves. For vessels

not fitted with vacuum relief valves Pj; should be
specially considered, but should not in general be
taken as less than .23 bar.

Py = the set pressure of the pressure relief valves for
completely closed spaces containing pressure vessels
or parts of pressure vessels; elsewhere Py = 0.

P3 = compressive actions in the shell due to the weight
and contraction of 1insulation, weight of shell,
including corrosion allowance, and other miscella-
neous external pressure loads to which the pressure
vessel may be subjected. These include, but are not
limited to, weight of domes, weight of towers and
piping, effect of product in the partially filled
condition, accelerations and hull deflection. In
addition the local effect of external or internal
pressure or both should be taken into account.

Py = external pressure due to head of water for pressure
vessels or part of pressure vessels on exposed decks;
elsewhere Py = 0.

Stress analysis in respect of static and dynamic loads should

be performed as follows:

.1

Pressure wvessel scantlings should be determined in accordance

with 4.4.6.1 and .Z.

Bilaga
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-2 Calculations of the loads and stresses in way of the supports
and the shell attachment of the support should be made. Loads
referred to in 4.3 should be used, as applicable. Stresses in
way of the supports should be to a standard acceptable to the
Administration. In special ‘cases a fatigue analysis may be

required by the Administration.

.3 If required by the Administration, secondary stresses and

thermal stresses should be specially considered,

4.4.6.4 For pressure vessels, the thickness calculated according to
4.4.6.1 or the thickness required by 4.4.6.2 plus the corrosion
allowance, if any, should be considered as a minimum without any negative

tolerance,

4.4.6.5 TFor pressure vessels, the minimum thickness of shell and heads
including corrosion allowance, after forming, should not be less than
5 mm for carbon-manganese steels and nickel steels, 3 mm for austenitic

steels or 7 mm for aluminium alloys.

4,4,7 Internal insulation tanks.

4.4.7.1 The effects of all static and dynamic loads should be

considered to determine the suitability of the tank with respect to:

fatigue failure
crack propagation from both free and supported surfaces
adhesive and cohesive strength

compressive, tensile and sheer strength.

Statistical wave load analysis in accordance with 4.3.4, finite element
analysis or similar methods and fracture mechanies analysis or an

equivalent approach should be carried out,
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4.4.7.2.1 Special attention should be given to crack resistance and to
deflections of the innmer hull or independent tank structure and their
compatibility with the insulation materials. A three-dimensional
structural analysis should be carried out to the satisfaction of the
Administration. This analysis is to evaluate the stress levels and
deformations contributed either by the inner hull or by the independent
tank structure or both and should also take into account the internal
pressure as indicated in 4.3.2. Where water ballast spaces are adjacent
to the inmer hull forming the supporting structure of the internal
insulation tank, the analysis should take account of the dynamic loads

caused by water ballast under the influence of ship moticns.

4.4.7.2.2 The allowable stresses and associated deflections Ffor the
internal insulation tank and the inner hull structure or independent tank

structure should be determined in each particular case.

4.4.7.2.3 Thicknesses of plating of the inner hull or of an independent
tank should at least comply with the requirements of recognized stan-
dards, taking into account the internmal pressure as indicated in 4.3.2.
Tanks constructed of plane surfaces should at least comply with

Recognized Standards for deep tanks.

4.4.7.3 A complete analysis of the response of ship, cargo amd any
ballast to accelerations and motions in irregular waves of the particular
ship should be performed to the satisfaction of the Administration unless

such analysis is available for a similar ship.

4.4.7.4.1 In order to confirm the design principles, prototype testing of
composite models including structural elements should be carried out

under combined effects of static, dynamie and thermal loads.

4.4.7.4.2 Test conditions should represent the most extreme service
conditions the cargo containment system will be expose& to during the
lifetime of the ship, including thermal ecycles. For this purpose, 400
thermal cycles are considered to be a wminimum, based upon 19 round
voyages per year; where more than 19 round voyages per year are expected,
a higher number of thermal cycles will be required. These 400 thermal
cycles may be divided into 20 full cycles {cargo temperature to 45°¢)

and 380 partial cycles {Cargo temperature to that temperature expected to

be reached in the ballast voyage).
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4.4.7.4.3 Models should be representative of the actual construction
including corners, joints, pump mounts, piping penetrations and other
critical areas, and should take into account variations in any material

properties, workmanship and quality control,

4.4.7.4.4 Combined tension and fatigue tests should be carried out to
evaluate crack behaviour of the insulation material in the case where a
through crack develops in the inner hull or independent tank structure.
In these tests, where applicable the crack area should be subjected to

the maximum hydrostatic pressure of the ballast water.

4.4.7.5 The effects of fatigue loading should be determined in accor-

dance with 4.4.5.6 or by an equivalent method.

4.4.7.6 For internal insulation tanks, repair procedures should be
developed during the prototype testing programme for both the insulation

material and the inner hull or the independent tank structure.

4.5 Allowable stresses and corrosion allowances

4.5.1 Allowable stresses

4.5.1.1 For integral tanks, allowable stresses should normally be those

given for hull structure in recognized standards.

4.5.1.2 TFor membrane tanks, reference is made to the requirements of

4.4.2.5.

4.5.1.3 For type A independeat tanks primarily constructed of plane
surfaces, the stresses for primary and secondary members {stiffeners, web
frames, stringers, girders) when calculated by classical analysis
procedures should not exceed the lower of Rm/2.66 or Re/1.33 for
carbon-manganese steels and aluminium alloys, where Rm and Re are
defined in 4.5.1.7. However, if detailed calculations are carried out
for the primary members, the equivalent stress GC as defined in 4.5.1.8
may be increased over that indicated above to a stress acceptable to the
Administration; calculations should take into account the effects of
bending, shear, axial and torsional deformation as well as the hull/carge

tank interaction forces due to the deflection of the double bhottom and

cargo tank bottoms,
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4.5.1.4 For type B independent tanks, primarily constructed of bodies

of revolution, the allowable stresses should not exceed:

(4] £ £
m

o L & 1.5‘f
ES -

] b 1.5 F
<

G, *0, 1.5 F

o to, < 1.5 F

where

6, = equivalent primary general membrane stress
= equivalent primary local membraune stress

Gy = equivalent primary bending stress

Rm Re
f = the lesser of Y or 3
m Re
F = the lesser of e or <

with R ~and R as defined in 4.5.1.7. With regard to the stresses

¢, © and O see also the definition of stress

m L b

categories in

4.13. The values of A, B, C and D should be shown on the International

Certificate of Fitness and should have at least the

following minimum

values:
Nickel steels and Austenitic Aluminium
carbon-manganese steels alloys
steels
A 3.5 4
B 1.6 1.5
C 3 3
D 1.5 1.5 1.5
4.5.1.5 For type B independent tanks, primarily constructed of plane

surfaces, the Administration may require compliance with additional or

other stress criteria.
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4.5.1.6

stress to

lower of:

The values

For type C independent tanks the maximum allowable membrane

be used in calculation according to 4.4.6.1,1 should be the

e
o
e i
Wlmx

where:

Rm and Re are as defined in 4.5.1.7.

of A and B should be shown on the International Certificate of

Fitness for the Carriage of Liquefied Gases in Bulk provided for in 1.5,

and should have at least the minimum values indicated in the table of

4.5.1.4.

4.5.1.7
apply:

.1

4.5.1.8

determined

For the purpose of 4.5.1.3, 4.5.1.4 and 4.5.1.5 the following

Re = specified minimum yield stress at room temperature
(N/mm?). If the stress-strain curve does not show
a defined yield stress, the 0.2 per cent proof stress
applies,

Ry = specified minimum tensile strength at room tempera-
ture (N/mm?),

For welded connexions in aluminium alloys the respecive values

of Rg or Ry in annealed conditions should be used.

The above properties should correspond to the minimum specified
mechanical properties of the material, including the weld metal
in the as fabricated condition. Subject to special considera-
tion by the Administration, account may be taken of enhanced
yield stress and tensile strength at low temperature. The
temperature on which the material properties are based should
be shown on the International Certificate of Fitness for the
Carriage of Liquid Gases in Bulk provided for in 1.5.

The equivalent stress OC (von Mises, Huber) should be

by:
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where:
o, = total normal stress in x-direction
o} y " total normal stress in y-directionm
rgxy= total shear stress in x~y plane.

4.5.1.9 When the static and dynamic stresses are calculated separately
and unless other methods of calculation are justified, the total stresses

should be calculated according to:

%% = %u.st X V(g )

X.dyn
Oy = %yt X W3(o )2
¥y.dyn
T = T + / 2
XY 'St - Zﬁ ’E
v ( xyoi‘m)
where:
Oy se° Gy.st and Txy.st = gtatic stresses
G:x.dyn’ Oy.dny and'rxy.dyn = dynamic stresses

all determined separately from acceleration components and hull

strain components due to deflection and torsion.

4.5,1,10 For internal insulation tanks, reference is made to the

requirement of 4.4.7.2.

4.5,1.11 Allowable stresses for materials other than those covered by

Chapter 6 should be subject to approval by the Administration in each
case,

4.5.1.12 Stresses may be further limited by fatigue analysis, crack

propagation analysis and buckling criteria.

4.5.2 Corrosion allowances

4.5.2.1 No corrosion allowance should generally be required in addition
to the thickness resulting from the structeral analysis. However, where
there is no envirommental control arcund the cargo tank, such as

inerting, or where the cargo is of a corrosive nature, the Adwministration

may require a suitable corrosion allowznce,
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4.5.2.2 For pressure vessels no corrosion allowance is generally
required if the contents of the pressure vessel are non-corrosive and the
external surface is protected by inert atmosphere or by an appropriate
insulation with an approved vapour barrier. Paint or other thin coatings
should not be credited as protection. Where special alloys are used with
acceptable corrosion resistance, no corrosion allowance should be
required. If the above conditions are not satisfied, the scantlings

calculated according to 4.4.6 should be increased as appropriate.

4.6 Bupports

4.6.1 Cargo tanks should be supported by the hull in a manner which
will prevent bodily movement of the tank under static and dynamic loads
while allowing contraction and expansion of the tank under temperature
variations and hull deflections without undue stressing of the tank and

of the hull.

4.6.2 The tanks with supports should alsoc be designed for a static
angle of heel of 30° without exceeding allowable stresses given in

4.5.1.

4.6.3 The supports should be calculated for the most probable largest
resulting acceleration, taking into account rotational as well as trans-—
lational effects. This acceleration in a given direction may be deter-
mined as shown in figure 4.1. The half axes of the 'acceleration

ellipse"” should be determined according to 4.3.4.2.

4.6.4 Suitable supports should be provided to withstand a collision
force acting on the tank corresponding to one-half the weight of the tank
and cargo in the forward direction and one-quarter the weight of the tank
and cargo in the aft direction without deformation likely to endanger the

tank structure.

4,6.5 The lcads mentioned in 4.6.2 and 4.6.4 need not be combined

with each other or with wave induced loads.
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4.6.6 For independent tanks and, where appropriate, for membrane- and

semi-membrane tanks, provision should be made to key the tanks against
the rotational effects referred to in 4.6.3.

4,.6.7 Antiflotation arrangements should be provided for independent
tanks. The antiflotation arrangements should be suitable to withstand an
upward force caused by an empty tank in a hold space flooded to the
summer load draught of the ship, without plastic deformation likely to

endanger the hull structure.

4,7 Secondary barrier

4,7.1 Where the cargo temperature at atmospheric pressure is below
—1008, a secondary barrier should be provided when required by 4.7.3 to
act as a temporary containment for any envisaged leakage of liquid cargo

through the primary barrier.

4.7.2 Where the cargo temperature at atmospheric pressure is not
below MSSOC, the hull structure may act as a secondary barrier. 1In

such a case:

.1  the hull material should be suitable for the cargc temperature

at atmospheric pressure as required by 4.9.2; and

.2 the design should be such that this temperature will not result

in unacceptable hull stresses.

4.7.3 Secondary barriers in relation to tank types should normally be
provided in accordance with the following table. For tanks which differ
from the basic tank types as defined im 4.2 the secondary barrier

requirements should be decided by the Administration in each case.
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4a7.4

4.7.5

Cargo temperature —10°C Below —10°C
at atmospheric and above down to Below —BB°C
pressure ~-55°C
No secondary | Hull may act Separate
Basic tank type barrier as secondary | secondary barrier
. reguired barrier where required
integral Tank type not normally ailowed
Membrane Complete secandary barrier
Semi-membrang Complete secondary barrier?/
Independent
Type A Complete secondary barrier
Type B Partial secondary barrier
Type C No secondary barrier required
internal insulation
Type 1 Complete secondary barrier
Type 2 Complete secondary barrier is
incorporated

1/ A complete secondary barrier should normally be required
if cargoes with a temperature at atmospheric pressure
below ~10°C are permitted in accordancé with 4.2.

2/ In the case of semi-membrane tanks which comply in all
respects with the requirements applicable to type B
independent tanks, except for the manner of support, the
Administration may, after special consideration, accept a
partial secondary barrier.

The secondary barrier should be so designed that:

it is capable of containing any envisaged leakage of liquid
unless different requirements

the 1load

carge for a period of 15 days,

apply for particular voyages, taking into account

spectrum referred to in 4.3.4.4;

it will prevent lowering of the temperature of the ship struc-
ture to an unsafe level in the case of leakage of the primary

barrier as indicated in 4.8.2; and

the mechanism of failure for the primary barrier does not also

cause the failure of the secondary barrier and vice versa.

The secondary barrier should fulfil its functions at a static

angle of heel of 30°.
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4.7.6.1 Where a partial secondary barrier is required, its extent
should be determined on the basis of cargo leakage corresponding to the
extent of failure resulting from the load spectrum referred to in 4.3.4.4
after the initial detection of a primary leak. Due account may be taken
of ligquid evaporation, rate of leakage, pumping capacity and other rele~
vant factors. 1In all cases, however, the inner bottom in way of cargo

tanks should be protected against liquid cargo.

4.7.6.2 Glear of the partial secondary barrier, provision such as a
spray shield should be made to deflect any liquid cargo down into the
space between the primary and secondary barriers and to keep the tempera-

ture of the hull structure to a safe level.

4.7.7 The secondary barrier should be capable of being periodically
checked for its effectiveness, by means of a pressure vacuum test, a
visual 1inspection or another suitable method acceptable to the
Administration, The method should be submitted to the Administration for

approval.
4.8 Insulation

4.8.1 Where a product is carried at a temperature below -10%
suitable insulation should be provided to ensure that the temperature of
the hull structure does not fall below the minimum allowable service
temperature given in Chapter 6 for the grade of steel concerned, as
detailed in 4.9, when the cargo tanks are at their design temperature and
the ambient temperatures are 5°% for air and 0°C for sea-water.
These conditions may generally be used for world-wide service. However,
higher values of the ambient temperatures may be accepted by the
Administration for ships operated in restricted areas. C(onversely,
lesser values of the ambient temperatures may be fixed by the Administra-
tion for ships . trading occasionally or regularly to areas in latitudes
where such lower temperatures are expected during the winter months. The
ambient temperatures used in the design should be shown on the Interna-
tional Certificate of Fitness for the Carriage of Liquefied Gases in Bulk

as provided for in 1.5.
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4.8.2 Where a complete or partial secondary barrier 1is required,
calculations should be made with the assumptions in 4.8.1 to check that
the temperature of the hull structure does not fall below the minimum
allowable service temperature given in Chapter 6 for the grade of steel
concerned, as detailed in 4.9. The complete or partial secondary barrier

should be assumed to be at the cargo temperature at atmospheric pressure.

4.8.3 Calculations required by 4.8.1 and 4.8.2 should be made
assuming still air and still water, and except as permitted by 4.8.4, no
credit should be given for means of heating. In the case referred to in
4.8.2, the cooling effect of the rising boil-off vapour from the leaked
cargo should be considered in the heat transmission studies. For members
connecting inner and outer hulls, the mean temperature may be taken for

determining the steel grade.

4.8.4 In all cases referred to in 4.8.1 and 4.8.2 and for ambient
temperature conditions of 5°C for air and 0% for sea~water, approved
means of heating transverse hull structural material may be used to
ensure that the temperatures of this material do not fall below the mini-
mum allowable values, If lower ambient temperatures are specified,
approved means of heating may also be used for longitudinal hull struc-
tural material, provided this material remains suitable for the tempera~
ture conditions of 5°C for air and 0%¢ for sea-water without heating.

Such means of heating should comply with the following requirements:

.1 sufficient heat should be available to maintain the hull struce
ture above the minimum allowable temperature in the conditions

referred to in 4.8.1 and 4.8.2;

.2 the heating system should be so arranged that, in the event of
a failure in any part of the system, stand-by heating could be
maintained equal to not less than 100 per cent of the theoreti-

cal heat load:

.3 the heating system should be considered as an essential
auxiliary; and
+4  the design and construction of the heating system should be to

the satisfaction of the Administration.
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4.,8.5 In determining the insulation thickness, due regard should be

paid to the amount of acceptable boil-off in association with the
reliquefaction plant on board, main propulsion machinery or other
temperature control system,

4.9 Materials

4.9.1 The shell and deck plating of the ship and all stiffeners
attached thereto should be in accordance. with Recognized Standards,
unless the calculated temperature of the material in the design condition
is below -5°C due to the effect of the low temperature cargo, in which
case the material should be in accordance with table 6.5 assuming the
ambient sea and air temperature of 0°¢ and 5% respectively. In the
design condition the coﬁplete or partial secondary barrier should be
assumed to be at the cargo temperature at atmospheric pressure and for
tanks without secondary barriers, the primary barrier should be assumed

to be at the cargo temperature.

4.9.2 Hull material forming the secondary barrier should be in accor-
dance with table 6.2. Metallic materials used in secondary barriers not
forming part of the hull structure should be in accordance with table 6.2
or 6.3 as applicable. Insulation materials forming a secondary barrier
should comply with the requirements of 4.9.7. Where the secondary
barrier is formed by the deck or side shell plating, the material grade
required by table 6.2 should be carried into the adjacent deck or side

shell plating, where applicable, to a suitable extent.

4.9.3 ' Materials used in the construction of cargo tanks should be in

accordance with tables 6.1, 6.2 or 6.3.
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4.9.4 Materials other than those referred to in 4.9.1, 4.9.2 and
4.9.3 used in the construction of the ship which are subject to reduced
temperature due to the cargo and which do not form part of the secondary
barrier should be in accordance with table 6.5 for temperatures as deter—
mined by 4.8. This includes inner bottom plating, longitudinal bulkhead
plating, transverse bulkhead plating, floors, webs, stringers and all

attached stiffening members.

4.9.5 The insulation materials should be suitable for loads which may

be imposed on them by the adjacent structure.

4.9.6 Where applicable, due to location or envirommental conditions,
insulation materials should have suitable properties of fire resistance
and flame spread and should be adequately protected against penetration

of water vapour and mechanical damage.

4.9.7.1 Materials used for thermal insulation should be tested for the
following properties as applicable, to ensure that they are adequate for
the intended service:

.1  compatibility with the cargo

«2 solubility in the cargo

.3  absorption of the cargo

.4  shrinkage

.5 ageing

.6 closed cell content

.7 density

.8 mechanical properties

.9  thermal expanszion

.10 abrasion

.11 c¢ohesion

.12 thermal conductivity

.13 resistance to vibrations

1% vresistance to fire and flame spread.
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4.9.7.2 In addition to meeting the above requirements insulation
materials which form part of the cargo containment as defined in 4.2.5
should be tested for the following properties after simulation of ageing
and thermal cycling to ensure that they are adequate for the intended
service: h

.1 bonding (adhesive and cohesive strength)

.2 resistance to cargo pressure

.3 fatigue and crack propagation properties

.4 compatibility with cargo constituencies and any other agent
expected to be in contact with the insulation in normal service

.5 where applicable the influence of presence of water and water
pressure on the insulation properties should be taken into
account

.6 gas de-absorbing.

4,9,7.3 The above properties, where applicable, should be tested for
the range between the expected maximum temperature in service and 5%

below the minimum design temperature, but neot lower than ~196°¢,

4,9.8 The procedure for fabrication, storage, handling, erection,
quality control and control against harmful exposure to sunlight of insu~

lation materials should be to the satisfaction of the Administration.

4,9.9 Where powder or granulated insularion is used, the arrangements
should be such as to prevent compacting of the material due to vibra-
tions, The design should incorporate means to ensure that the material
remains sufficiently buoyant to maintain the required thermal conduc-
tivity and also prevent any undue increase of pressure on the containment

system.

4.10 Construction and testing

4.10.1.1 All welded joints of the shells of independent tanks should be
of the butt weld, full penetration type. For dome to shell connexions,
the Administration may approve tee welds of the full penetrstion type.
Except for small penetrations on domes, nozzle welds are also generally

to be designed with full penetration.
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4.10.1.2 Welding joint details for type C independent tanks should be as

follows:

.1 All lomgitudinal and circumferential joints of pressure vessels
shouid be of butt welded, full penetration, double vee or
single vee type. Full penetration butt welds should be
obtained by double welding or by the use of backing rings. If
used, backing rings should be removed, unless specifically
approved by the Administration for very small process pressure
vessels. Other edge preparations may be allowed by the
Administration depending om the results of the tests carried

out at the approval of the welding procedure.

«2  The bevel preparation of the joints between the pressure vessel
body and domes and between domes and relevant fittings should
be designed according to a standard for pressure vessels
acceptable to the Administration. All welds connecting
nozzles, domes or other penetrations of the vessel and all
welds connecting flanges to the vessel or nozzles should be
full penetration welds extending through the entire thickness
of the vessel wall or nozzle wall, unless specially approved by

the Administration for small nozzle diameters.

4,.10.2 Workmanship should be to the satisfaction of the Administra—
tion. 1Inspection and non-destructive testing of welds for tanks other
than type C independent tanks should be in accordance with the require-

ments of 6.3,.7.

4,10.3 For membrane tanks, quality assurance measures, weld procedure
g P

qualification, design details, materials, construction, inspection and

production testing of components, should be to standards developed during

the prototype testing programme.

4.10.4 For semi-membrane tanks the relevant requirements in this
section for independent tanks or for membrane tanks should be zpplied as

appropriate.
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4.10.5.1 For internal insulation tanks, in order to ensure uniform
quality of the material, quality control procedures including envirom-
mental control, application procedure qualification, corners, penetra-
tions and other design details, materials specification, installation and
production testing of compoments should be to standards developed during

the prototype test programme.

4,10.5.2 A quality control specification including maximum permissible
size of comstructional defects, tests and inspections during the fabrica-
tion, installation and also sampling tests at each of these stages should

be to the satisfaction of the Administration.

4.10.6 Integral tanks should be hydrostatically or hydropneumatically
tested to the satisfaction of the Administration. The test in general
should be so performed that the stresses approximate, as far as practi-
cable, to the design stresses and that the pressure at the top of the

tank corresponds at least to the MARVS.

4.10.7 In ships fitted with membrane or semi-membrane tanks, coffer-
dams and all spaces which may normally contain liquid and are adjacent to
the hull structure supporting the membrane should be hydrostatically or
hydropneumatically tested in accordance with Recognized Standards. In
addition, any other hold structure supporting the membrane should be
tested for tightness, Pipe tunnels and other compartments which do not

normally contain liquid need not be hydrostatically tested.

4.10.8.1 1In ships fitted with internal insulation tanks where the imner
hull is the supporting structure, all innmer hull structure should be
hydrcstaﬁically or hydropheumatically tested ia  accordance with

Recognized Standards, taking into account the MARVS.

4,10.8.2 1In ships fitted with internal insulation tanks where indepen-
dent tanks are the supporting structure, the independent tanks should be

tested in accordance with 4.10.10.1.
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4.10.8.3

For internal insulation tanks where the inmer hull structure or

an independent tank structure acts as a secondary barrier, a tightness

test of these structures should be carried out using techniques to the

satisfaction of the Administration.

4.10.8.4

These tests should be performed before the application of the

materials which will form the internal insulation tank.

4.10.9

For type C independent tanks, inspection and non-destructive

testing should be as follows:

.1

2.1

Manufacture and workmanship - The tolerances relating to manu-
facture and workmanship such as local out-of-roundness devia-
tions from the true form, welded joints alignment and tapering
of plates having different thicknesses, should comply with
standards acceptable to the Administration. The tolerances
should also be related to the buckling analysis referred to in

4.4,6.2.

Non-destructive testing — As far as completion and extension of
non-destructive testing of welded joints are concermed, the
extent of non~destructive testing should be total or partial
according to standards acceptable to the Administration, but
the controls fo be carried out should not be less than the

following:

Total non-destructive testing referred to in 4.4.6.1.3:
Radiography:
butt welds 100 per cent and
. Burface crack detection:
all welds 10 per cent;
reinforcement rings around holes, nozzles, etc.
100 per cent,
As an alternative, ultrasonic testing may be accepted as a
partial substitute for the vradiographic testing, if
specially allowed by the Administration. In addition, the
Administration may require total ultrasonic testing on

welding or reinforcement rings around holes, nozzles, etc.
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Partial non~destructive testing referred to in 4.4.6.1.3:
Radiography!
butt welds: all welded crossing joints and at least
10 per cent of the full length at selected positioms
uniformly dist%ibuted and
Surface crack detection:
reinforcement rings around holes, nozzles, etc.
100 per cent
Ultrasonic testing:
as may be required by the Administration in each

instance.

Each independent tank should be subjected to a hydrostatic or

hydropneumatic test as follows:

.1

.3.1

For type A independent tanks, this test should be performed so
that the stresses approximate, as far as practicable, to the
design stresses and that the pressure at the top of the tank
corresponds at least to the MARVS. When a hydropneumatic test
is performed the conditions should simulate, as far as practi-

cable, the actual loading of the tank and of its supports.

For type B independent tanks, the test should be performed as
required in 4.10.10.1 for type A independent tanks. In addi-
tion, the maximum primary membrane stress or maximum bending
stress in primary members under test conditions should not
exceed 90 per cent of the yield strength of the material (as

fabricated) at the test temperature, To ensure that this

condition is satisfied, when calculations indicate that this

stress exceeds 75 per cent of the yield stremgth the prototype
test should be monitored by the use of strain gauges or other

suitable equipment.
Type C independent tanks should be tested as follows:

Each pressure vessel, when completely manufactured, should
be subjected to a hydrostatic test at a pressure measured

at the top of the tanks, of mot less than 1.5 Po’ but in
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3.2

.3.3

3.4

.3.6

no case during the pressure test should the calculated
primary membrane stress at any point exceed 90 per cent of
the yield stress of the material. The definition of Po
is given in 4.2,6. To ensure that this condition is
satisfied where calculations indicate that this stress
will exceed 0.75 times the yield strength, the prototype
test should be monitored by the use of strain gauges or
other suitable equipment in pressure vessels other than

simple cylindrical and spherical pressure vessels.

The temperature of the water used for the test should be
at least 30°C above the nil ductility traamsition

temperature of the material as fabricated.

The pressure should be held for two hours per 25 mm of

thickness but in no case less than two hours.

Where necessary for cargo pressure vessels, and with the
specific approval of the Administration, a2 hydropneumatic
test may be carried out under the conditions prescribed in

4.10.10.1, .2 and .3.

Special consideration may be given by the Administration
to the testing of tanks in which higher allowable stresses
are used, depending on service temperature. However, the

requirements of 4,10,10.1 should be fully complied with.

After completion and assembly, each pressure vessel and

its related fittings should be subjected to an adequate

tightness test.

Pneumatic testing of pressure vessels other than cargo
tanks should be considered on an individual case basis by
the Administration. Such testing should be permitted only
for those vessels which are so designed or supported that
they cannot be safely filled with water, or for those
vessels which cannot be dried and are to be used in a
service where traces of the testing medium cannot be

tolerated.
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4.10.11  All tanks should be subjected to a tightness test which may be
performed in combination with the pressure test referred to in 4.10.10 or

separately.

4.10.12 Requirements with respect Eto inspection of secondary barriers

should be decided by the Administration in each case.

4.10.13 In ships fitted with type B independent tanks, at least one
tank and its support sheculd be instrumented to confirm stress levels
unless the design and arrangement for the size of ship involved are
supported ' by full scale experience. Similar instrumentation may be
required by the Administration for type G independent tanks dependent on
their configuration and on the arrangement of their supports and attach-

ments.

4.10.14 The overall performance of the cargo containment system should
be verified for compliance with the design parameters during the initial
cool down, loading and discharging of the cargo. Records of the perfor~
mance of the components and equipment essential to verify the design

parameters should be maintained and be available to the Administration.

4,10.15 Heating arrangements, if fitted in accordance with 4.8.4,

should be tested for required heat output and heat distribution.

4.10.16 The hull should be inspected for cold spots following the first

loaded voyage.

4.10.17 The insulation materials of internal insulation tanks should be
subjected to additional inspectiom in order to verify their surface con-
ditions after the third loaded voyage of the ship, but not later than the
first six months of the ship's service after building or a major repair

work is undertaken on the internal insulation tanks.
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4.10.18 For type ¢ independent tanks, the required marking of the
pressure vesgsel should be achieved by a method which does not cause

unacceptable local stress raisers,

4.11 Stress relieving for type C independent tanks

4.11.1 For type C independent tanks of carbon and carbon-manganese
steel, post-weld heat treatment should be performed after welding if the
design temperature is below =~10°C, Post-weld heat treatment in all
cther cases and for materials other than those mentioned above should be
to the satisfaction of the Administration., The soaking temperature and

holding time should be to the satisfaction of the Administration.

4.11,2 In the case of large cargo pressure vessels of carbon or
carbon-manganese steel for which it is difficult to perform the heat
treatment, mechanical stress relieving by pressurizing may be carried out
as an alternative to the heat treatment with the approval of the

Administration and subject to the following conditions:

.1 Complicated welded pressure vessel parts such as sumps or domes
with nozzles, with adjacent shell plates should be heat treated

before they are welded to larger parts of the pressure vessel.

.2 The plate thicknesses should not exceed those given by a

standard acceptable to the Administration.

.3 The performance of a detailed stress amalysis to ascertain that
the maximum primary membrane stress during the mechanical
stress relieving, closely approaches, but does not exceed, 90
per cent of the yield stress of the material. Strain measure-
ments during the stress relief pressurization may be required

by the Administration for verifying the calculations.

+4 The procedure for mechanical stress relieving should be

submitted beforehand to the Administration for approval.
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4.12 Guidance formulae for acceleration components
The following formulae are given as guidance for the components of
acceleration due to ship's motion corresponding to a probability level of
10"8 in the North Atlantic and apply to ships with a length exceeding
50 m.
Vertical acceleration as defined in 4.3.4.6
L5
o mta J14 (5382 Gro.05? (25
z o] L L (HI
(o] o] B
Transverse acceleration as defined in 4.3.4.6
] P TV
o =t a J0.6+2.5F +0.05° + K1 + 0.6 E2)
Y ° L,
Longitudinal acceleration as defined in 4.3.4.6
4
a =%a 40.06+4%-0.254
(s]
with:
L
) zy (2.6
A= (0.7~ 1355 + 77 ()
[+ B
where:

Lo = length of the ship for determinmation of scantlings as
defined in Recognized Standards {(m)

Cg = block coefficient

B = greatest moulded breadth of the ship (m)

X = longitudinal distance (m) from amidships to the
centre of gravity of the tank with contents; x 1is
positive forward of amidships, negative aft of
amidships

z = vertical distance (m) from the ship's actual water-
line to the centre of gravity of tank with content.
z is positive above and negative below the waterline.

500
0.0 34 - L
a, = °
o L TTE
o Q
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where: V = service speed (knots)
K = 1 in general. For particular loading conditions and

hull forms, determination of K according to the
formula below may be necessary.

K = 13GM/B, where K> 1.0 and GM = metacentric height (m)

a, a and a, = maximum dimensionless accelerations

(i.e. relative to the acceleration of gravity)
in the respective directions and they are
considered as acting separately for calcula-
tion purposes. a  does mot include the
component due to the static weight, a

includes the component due to the static
weight in the transverse direction due to
rolling and a_ includes the component due to
the static weight in the longitudinal direc-

tion due to pitching.

4,13 Stress categories

For the purpose of stress evaluation referred to in 4.5.1.4, stress

categories are defined in this section,

4.13.1 Normal stress is the component of stress normal to the plane of
reference.
4.13.2 Membrane stress is the component of normal stress which is uni-

formly distributed and equal to the average value of the stress across

the thickness of the section under consideration.

4.13.3 Bending stress is the variable stress across the thickness of
the section under consideration, after the subtraction of the membrane

stress.

4.13.4 Shear stress is the component of the stress acting in the plane

of reference,
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4.13.5 Primary stress is a stress produced by the imposed loading and

which is necessary to balance the external forces and moments. The basic
characteristic of & primary stress is that it is not self-limiting.
Primary stresses which considerably exceed the yield stvength will result

in failure or at least in gross deformationms,

4.13.6 Primary general membrane stress is a primary membrane stress
which 1is so distributed in the structure that no redistribution of load

oceurs 4s a result of yielding.

4.13.7 Primary local membrane stress arises where a membrane stress
produced by pressure or other mechanical loading and associated with a
primary or a discontinuity effect produces excessive distortion in the
transfer of loads for other portions of the structure. Such a stress is
classified as a primary local membrane stress although it has some
characteristics of a secondary stress. A stress region may be considered

as local if:

S1 < 0.5+ Rt and
Sz > 2.54/Rt
where:
S1 = distance in the meridional direction over which the
equivalent stress exceeds 1.1 £
S2 = distance in the meridional direction to ancther region
where the limits for primary general membrane stress are
exceeded
R = mean radius of the vessel
r = wall thickness of the wvessel at the Llocation where the
primary general membrane stress limit is exceeded
£ = allowable primary general membrane stress.
4.13.8 Secondary stress is a normal stress or shear stress developed

by constraints of adjacent parts or by self-constraint of a structure.
The basic characteristic of a secondaxy stress is that it is self-

limiting. Local yielding and minor distertions caw satisfy the condi-

tions which cause the stress Lo occur.
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Etffipsas

\~. -4
At 0.05L from FP o i

ap = resulting acceleration {static and dynamic) in arbvitrary direction 8
By = transverse component of aceceleration

8y = vertical component of acceleration

Figure 4.1 - Acceleration ellipse
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Figure 4.2 - Determination of internal pressure heads
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~ 15 days

Y%

Response cycles

9 = most probable maximum stress over the iife of the ship

Response cycle scale is logarithmic; the value of 2.10% is given as an exarnple
of estimate.

Figure 4.3 - Simplified load distribution
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CHAPTER 5 - PROCESS PRESSURE VESSELS AND LIQUID,
VAPOUR, AND PRESSURE PIPING SYSTEMS

5.1 General

5.1.1 Administrations should take appropriate steps to ensure uni-
formity in the implementation and application of the provisions of this

Chapter.*

5.1.2 The requirements for type C independent tanks in Chapter 4 méy
also apply to process pressure vessels if required by the Administra-
tion. If so required the term "pressure vessels" as used in Chapter 4

covers both type C independent tanks and process pressure vessels.

5.2 Cargo and process piping

5.2.1 General

5.2.1.1 The requirements of this section apply to product and process
piping including vapour piping and vent lines of safety valves or similar
piping. Instrument piping not containing cargo 1is exempt from these

requirements.

5.2,.1.2 Provision should be made by the use of offsets, loops, bends,
mechanical expansion joints such as bellows, slip joints and ball joints
or similar suitable means to protect the piping, piping system components
and cargo tanks from excessive stresses due to thermal movement and from
movements of the tank and hull structure. Where mechanical expansion
joints are used in piping they should be held to a minimum and, where

located outside of cargo tanks, should be of the bellows type.

* Reference is made to the published Rules of members and assocliate
members of the Internatiomsl Associatiom of Classification Societies
and in particular to IACS Unified Requirement No G3.
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5.2.1.3 Low temperature piping should be thermally isolated from the
ad jacent hull structure, where necessary, to prevent the temperature of
the hull from falling below the design temperature of the hull material.
Where liquid piping is dismantled regularly, or where liquid leakage may
be anticipated, such as at shore connexions and at pump seals, protection

for the hull beneath should be provided.

5.2.1.4 Where tanks or piping are separated from the ship's structure
by thermal isolation, provision should be made for electrically bonding
both the piping and the tanks. All gasketed pipe joints and hose conne-

xions should be electrically bonded.

5.2.1.53 Suitable means should be provided to relieve the pressure and
remove liquid contents from cargo loading and discharging crossover
headers and cargo hoses to the carge tanks or other suitable locatien,

prior to discomnecting the cargo hoses,

5.2.1.6  All pipelines or components which may be isolated in a liquid

full condition should be provided with relief valves.

5.2.1.7 Relief valves discharging liquid cargo from the cargo piping
system should discharge into the cargo tanks; alternatively they may
discharge to the cargo vent mast if means are provided to detect and
dispose of any liquid cargo which may flow into the vent system. Relief

valves on cargo pumps should discharge to the pump suction.

5.2.2 Scantlings based on internal pressure

3.2.2.1 Subject to the conditions stated in 5.2.4, the wall thickness

of pipes should not be less than:

tg + b+ ¢
L {mm)
L~ 155
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theoretical thickness
£, = PD/(20 Ke + P) (mm)
with: ‘
P = design pressure (bar) referred to in 5.2.3
D = outside diameter (mm)
K = allowable stress (N/mmz) referred to in 5.2.4
e = efficiency factor equal 1.0 for seamless pipes and

for longitudinally or spirally welded pipes,
delivered by approved manufacturers of welded pipes,
which are considered equivalent to seamless pipes
when on-destructive testing on welds is carried out
in accordance with Recognized Standards. In other
cases an efficiency factor value depending on the
manufacturing process may be determined by the
Administration.

allowance for bending (mm), The value of b should be chosen so

that the calculated stress in the bend, due to 1internal
pressure only, does not exceed the allowable stress. Where

such justification is not given, b should be:

Dt, ()
T 2.5t n
with:
r = mean radius of the bend (mm)

corrosion allowance {mm). If corrosion or erosion is expected,
the wall thickness of the piping should be increased over that
required by other design requirements. This allowance should

be consistent with the expected life of the piping.

negative manufacturing tolerance for thickaness (%).

Design pressure

The design pressure P in the formula for £, in 5.2.2.1 is the

maximum pressure to which the system may be subjected in service.

5.2.3.2

The greater of the following design conditions should be used

for piping, piping system and components as appropriate:
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-1 for vapour piping systems or componeats which may be separated
from their relief valves and which may contain some liquid: the
saturated vapour pressure at 4508, or higher or lower if

agreed upon by the Administration (see 4.2.6.23;

p2 for systems or components which may be separated from their
relief valves and which contain only vapour at all times: the
superheated vapour pressure at 45°C or higher or lower if
agreed upon by the Administration (see 4.2.6.2), assuming an
initial condition of saturated vapour in the system at the

system operating pressure and temperature; or
.3 the MARVS of the cargo tanks and cargo processing systems; or

«4 the pressure setting of rthe associated pump or compressor

discharge relief valve; or

-5 the maximum total discharge or loading head of the carge piping

system; ovr
«6  the relief valve setting on a pipeline system.

5.2.3.3 The design pressure should not be less than 10 bar except for

. open ended lines where it should be not less than 5 bar.

3.2.4 Permissible stresses

5.2.4.1 For pipes, the permissible stress to be considered in the

formula for t in 5.2.2.1 is the lower of the following values:

R R
s
A B
where:
Rm = specified minimum tensile strength at room
temperaturs (&{mmz)
R, = specified minimum yisld stress at voom temperature

(N/mmzﬁ. If the stress-strain curve does not show
a defined yield stress, the 0.2 per cent proof stress

applies
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The values of A and B should be shown on the International Cerxtificate of
Fitness for the Carriage of Liquefied Gases in Bulk as provided for in

1.5 and have values of at least A = 2.7 and B = 1.8.

5.2.4.2 The minimum wall thickness should be in accordance with

Recognized Standards.

5.2.4.3 Where necessary for mechanical strength to prevent damage,
collapse, excessive sag or buckling of pipes due to superimposed loads
from supports, ship deflection or other causes, the wall thickness should
be increased over that required by 5.2.2, or, if this is impracticable or
would cause excessive local stresses, these loads should be reduced,

protected against or eliminated by other design methods.

5.2.4.4 TFlanges, valves and other fittings should be to a standard
acceptable to the Administration, taking into account the design pressure
defined in 5.2.2. For bellows expansion joints used in vapour service, a

lower minimum design pressure may be accepted by the Administration.

5.2.4.5 For flanges not complying with a standard, the dimensioms of
flanges and related bolts should be to the satisfaction of the

Administration.

5.2.5 Stress analysis

When the design temperature is -110°%¢ or jower, a complete stress
analysis, taking into account all the stresses due to weight of pipes,
including acceleration loads if significant, intermal pressure, thermal
contraction and loads induced by hog and sag of the ship for each braach

of the piping system should be submitted to the Administration. For

temperatures of above ~-110°, a stress analysis may be required by the

Administration in relation to such matters as the design or stiffness of
the piping system and the choice of materials. In any case, considera-
tion should be given to thermal stresses, even cthough calculations are
not submitted. The analysis may be carried out according to a code of

practice acceptable to the Administration.
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5.2.6 Materials

5.2.6.1 The choice and testing of materials used in piping systems
should comply with the requirements of Chapter 6 taking into account the
minimum design temperature. However, some relaxation may be permitted in
the quality of material of open ended vent piping, provided the tempera-
ture of the cargo at the pressure relief valve setting is -55%¢ or
greater and provided no liquid discharge to the vent piping can occur.
Similar relaxations may be permitted under the same temperature condi~
tions to open ended piping inside cargo tanks excluding discharge piping

and all piping inside membrane and semi-membrane tanks.

5.2.6.2 Materials having a melting point below 925°C should not be
used for piping outside the cargo tanks except for short lengths of pipes
attached to the cargo tanks, in which case fire resisting insulation

should be provided.

5.3 ZIype tests on piping components

3.3.1 Each type of piping component should be subject to type tests.

5.3.2.1 Each size and type of valves intended to be used at a working
temperature below -55°C should be subjected to a tightness test to the
minimum design temperature or lower, and to a pressure not lower than the
design pressure of the valves. During the test the satisfactory opera-

tion of the valve should be ascertained.

5.3.2.2 The following type tests should be performed on each type of
expansion bellows intended for use on cargo piping outside the cargo tank
and, where required, on those expansion bellows installed within the

cargo tanks:

«1 A type element of the bellows, not precompressed, should be
pressure tested at not less than five times the design pressure
without bursting. The duration of the test should not be less

than five minutes.
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A pressure test on a type expansion joint complete with all the
accessories such as flanges, stays and articulations, at twice
the design pressure at the extreme displacement conditions
recommended by the manufacturer without permanent deformation,
Depending on the materials used, the Administration may require

the test to be at the minimum design temperature.

A cyclic test (thermal movements) should be performed on a
complete expansion joint, which is to successfully withstand at
least as many cycles, under the conditions of pressure,
temperature, axial movement, rotational movement and transverse
movement, as it will encounter in actual service. Testing at
room temperature is permitted, when this testing is at least as

severe as testing at the service temperature.

A cyclic fatigue test (ship deformation} should be performed omn
a  complete expansion joint, without internal pressure, by
simulating the bellows movement corresponding to a compensated
pipe length, for at least 2,000,000 cycles at a frequency not
higher than 5 cycles/second. This test is only required when,
due to the piping arrangement, ship deformation loads are

actually experienced.

The Administration may waive performance of the tests referred
to in this paragraph provided that complete documentation is
supplied to establish the suitability of the expangion joints
to withstand the expected working conditions. When the maximum
internal pressure exceeds 1.0 bar this documentation is to
include sufficient test data to justify the design method used,
with particular reference to correlation between calculation

and test results,
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5.4 Piping fabrication and joining details

5.4.1 The requirements of this section apply to piping inside and
outside the cargo tanks. However, the Administration may accept relaxa-
tions from these requirements for piping inside cargo tanks and open

ended piping.

5.4.2 The following direct connexion of pipe lengths, without

flanges, may be considered:

-1 Butt welded joints with complete penetration at the root may be
used in all applications, For design temperatures below
wlﬁoc, butt welds should be either double welded or equiva-
lent to a double welded butt joint. This may be accomplished
by use of a backing ring, consumable insert gas back-up on the
first pass., TFor design pressures in excess of 16 bar and
design temperatures of -10°C or lower, backing rings should

be removed.

-2 Slip-on welded joints with sleeves and related welding, having
dimensions satisfactory to the Administration should only be
used for open ended lines with external diameter of 50 mm or

less and design temperatures not lower than -55°¢,

.3 Screwed couplings acceptable to the Administration should only
be wused for accessory lines and instrumentation lines with

external diameters of 25 mm or less.

5.4.3.1 Flanges in flange connexion should be of the welded neck,
slip-on or socket welded type,
5.4.3.2 Flanges should be selected as to type, and made and tested in
accordance with a standard acceptable to the Administration. In
particular, for all piping except open ended, the following restrictions
apply:

.1 For design temperatures lower than —SSQC, only welded neck

flanges should be used.
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+2 For design temperatures lower than —IDGC, slip-on flanges
should not be used in nominal sizes above 100 mm and socket

welded flanges should not be used in nominal sizes above 50 mm.

5.4.4 Piping connexions, other than those mentioned in 5.4.2 and .3,

may be accepted by the Administration in each case.

5.4.5 Bellow and expansion joints should be provided to allow for
expansion of piping.
.1 If necessary, bellows should be protected against icing.

.2 8lip joints should not be used except within the cargo tanks.

5.4.6 Welding, post-weld heat treatments and non-destructive testing.
.1 Welding should be carried ocut in accordance with 6.3.

.2 Post-weld heat treatments should be required for all butt welds
of pipes made with carbon, carbon-manganese and low alloy
steels. The Administration may waive the requirement for
thermal stress relieving of pipes having wall thickness less
than 10 mm in relation to the design temperature and pressure

of the piping system concerned.

.3 In addition to normal controls before and during the welding
and to the visual inspection of the finished welds, as
necessary for proving that the welding has been carried out
correctly and according to the requirements of this paragraph,

the following tests should be required:

3.1 100 per cent radiographic inspection of butt welded joints
for piping systems with service temperatures lower than
-10°C and with inside diameters of more than 75 mm or
wall thicknesses greater than 10 mm.

.3.2 For oather butt welded joints of pipes, spot radiographic
tests or other non-destructive tests should be carried out
at the discretion of the Administration depending upon
service, position and materials. I general at least
10 per cent of butt welded joints of pipes should be

radiographed.
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5.5 Testing of piping

5.5.1 The requirements of this section apply to piping inside and
outside the cargo tanks. However, the Administration may accept relaxa-
tions from these requirements for piping inside cargo tanks and open

ended piping.

5.5.2 After assembly, all carge and process piping should be
subjected to a hydrostatic test to at least 1.5 times the design
pressure, However, when piping systems or parts of systems are com-
pletely manufactured and equipped with all fittings, the hydrostatic test
may be conducted prior to imstallation aboard ship. Joints welded on
board should be hydrostatically tested to at least 1.5 times the design
pressure, Where water camnot be tolerated and the piping camnot be dried
prior to putting the system into service, proposals for alternative
testing fluids or testing means should be submitted to the Administratiom

for approval.

5.5.3 After assembly on board, each cargo and process piping system
should be subjected to a leak test using air, halides, or other suitable

medium to a pressure depending on the leak detection method applied.
5.5.4 All piping systems including valves, fittings and associated
equipment for handling cargo or vapours should be tested under normal

operating conditions not later than at the first loading operation.

5.6 Cargo system valving requirements

5.6.1 Every carge piping system and cargo tank should be provided

with the following valves, as applicable:
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<1 For cargo tanks with a MARVS not exceeding 0.7 bar, all liquid
and vapour connexions, except safety relief valves and liquid
level gauging devices, should have shut-off valves located as
close to the tank as practicable. These valves may be remotely
controlled but should be capable of local manual operation and
provide full closure. One or more remotely controlled emer—
gency shut-down valve should be provided on the ship for shut-
ting down liquid and vapour cargo transfer between ship and
shore. Such valves may be arranged to suit the ship's design
and may be the same valve as required in 5.6.3 and should

comply with the requirements of 5.6.4.

-2  For cargo tanks with a MARVS exceeding 0.7 bar, all liquid and
vapour connexions, except safety relief valves and liquid level
gauging devices, should be equipped with a manually operated
stop wvalve and a remotely controlled emergency shut-down
valve. These valves should be located as close to the tank as
practicable. Where the pipe size does not exceed 50 mm in
diameter, excess flow valves may be used in lieu of the
emergency shut-down valve, A single valve may be substituted
for the two separate valves provided the valve complies with
the requirements of 5.6.4, is capable of local manual operation

and provides full closure of the line.

.3 Cargo pumps and compressors should be arranged to shut-down
automatically if the emergency shut-down valves required by
3.6.1.1 and .2 are closed by the emergency shut-down system

required by 5.6.4,

5.6.2 Cargo tank connexions for gauging or measuring devices need not
be equipped with excess flow or emergency shut-down valves provided that
the devices are so constructed that the outward flow of tank contents

camnot exceed that passed by a 1.5 mm diameter circular hole.
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5.6.3 One remote operated emergency shut~down valve should be
provided at each cargo hose connexion in use. Connexions not used in

transfer operations may be blinded with blank flanges in lieu of valves.

5.6.4 The control system for all required emergency shut-down valves
should be so arranged that all such valves may be operated by single
controls situated in at least two remote locations on the ship. One of
these locations should be the control positien required by 13.1.3 or
cargo control room. The control system should also be provided with
fusible elements designed to melt at temperatures between 98°c  and
104°%c which will cause the emergency shut-down valves to close in the
event of fire. Locations for such fusible elements should include the
tank domes and loading stations. Emergency shut-down valves should be of
the fail-closed (closed on loss of power) type and be capable of local
manual c¢losing operation. Emergency shut-down valves in liquid piping
should fully close under all service conditions within 30 seconds of
actuation. Information about the closing time of the valves and their
operating characteristics should be available onboard and the closing
time should be verifiable and reproducible. Such valves should close

smoothly.

5.6.5 fxcess flow valves should close automatically at the rated
closing flow of vapour or liquid as specified by the manufacturer. The
piping including fittings, valves, and appurtenances protected by an
excess flow valve, should have a greater capacity than the rated closing
flow of the excess Flow valve. Excess flow valves may be designed with a
bypass not exceeding an area of 1.0 mm diameter circular opening to allow

equilization of pressure, after an operating shut—down.

5.7 Ship's cargo hoses

5.7.1 Liquid and wapour hoses used for cargo transfer should be

compatible with the cargo and suitable for the cargo temperalure.

R
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5.7.2 Hoses subject to tank pressure, or the discharge pressure of

pumps or vapour compressors, should be designed for a bursting pressure
not less than five times the maximum pressure the hose will be subjected

to during cargo transfer.

5.7.3 Each new type of cargo hose, complete with end fittings, should
be prototype tested to a pressure not less than five times its specified
maximum working pressure. The hose temperature during this prototype
test should be the intended extreme service temperature. Hoses used for
prototype testing should not be used for cargo service. Thereafter,
before being placed in service, each new lenmgth of cargo hose produced
should be hydrostatically tested at ambient temperature to a pressure not
less than 1.5 times its specified maximum working pressure aor wmore than
two—-fifths its bursting pressure. The hose should be stencilled or
otherwise marked with its specified maximum working pressure and, if used
in other than ambient temperature services, its maximum or minimum
service temperature or both. The specified maximum working pressure

should not be less than 10 bar.

5.8 Cargo transfer methods

5.8.1 Where cargo transfer is by means of cargo pumps not accessible
for repair with the tanks in service, at least two separate means should
be provided to transfer cargo from each cargo tank and the design should
be such that failure of one cargo pump, or means of transfer, will not
prevent the cargo transfer by another pump or pumps, or other cargo

transfer means.

5.8.2 The procedure for transfer of cargo by gas pressurization
should preclude lifting of the relief valves during such transfer. Gas
pressurization may be accepted as a means of transfer of cargo for those
tanks so designed that the design factor of safety is not reduced under

the conditions prevailing during the cargo transfer operation.
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5.9 Vapour return connexions

Connexions for vapour return lines to the shore installations should

be provided.
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CHAPTER 6 -~ MATERIALS OF CONSTRUCTION
6.1 General
6.1.1 Administrations should take appropriate steps to ensure

uniformity in the implementation and application of the provisions of

this chapter.*

6,1.2 This chapter gives the requirements for plates, sections,
pipes, forgings, castings and weldments used in the construction of cargo
tanks, cargo process pressure vessels, cargo and process piping,
secondary barriers and contiguous hull structures associated with the
transportation of the products. The requirements for rolled materials,
forgings and castings are given in 6.2 and tables 6.1 to 6.5. The

requirements for weldments are given in 6.3.

6.1.3 The wmanufacture, testing, inspection and documentation should
be in accordance with Recognized Standards and the specific requirements

given in this Code.

6.1.4.1 Acceptance tests should include Charpy V-notch toughness tests
unless otherwise specified by the Administration. The specified Charpy
V-notch requirements are minimum average energy values for three full
size (10 mm x 10 mm) specimens and minimum single energy values for
individual specimens. Dimensions and tolerances of Charpy V-notch
specimens should be in accordance with Recognized Standards. The testing
and requirements for specimens smaller than 5.0 mm size should be in
accordance with Recognized Standards. Minimum average values for sub-

sized specimens should be:

% Reference is made to the published Rules of members and associate
members of the International Association of Classification Societies
and in particular to IACS Unified Requirement No.Wl.
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Charpy V~notch | Minimum energy average
specimen size of 3 specimens

10 x 10 mm “ E

10 x 7.5 mm 5/6 B

i0 x 5.0 mm 2/3 E

where: E = the energy values (J) specified in tables 6.1 to 6.4.

Only one individual value may be below the specified average value pro-

vided it is not less than 70 per cent of that value.

6.1.4.2 In all cases, the largest size Charpy specimens possible for
the material thickness should be machined with the specimens located as
near as practicable to a point midway between the surface and the centre
of the thickness and the lengrh of the notch perpendicular to the surface
{see figure 6.1). If the average value of the three initial Charpy
V-notch specimens fails to meet the stated requirements, or the value for
more than one specimen is below the required average value, or when the
value for one specimen is below the minimum value permitted for a single
specimen, three additional specimens from the same material may be tested
and the results combined with those previously obtained to form a new
average. If this new average complies with the requirements and if no
more than two individual vesults are lower than the required average and
no more than one result is lower than the required value for a single
specimen, the piece or batch may be accepted. At the discretion of the
Administration other types of toughness tests, such as a drop weight
test, may be used. This may be in addition to or in lieu of the Charpy

V-notch test.

6.1.5 Tensile strength, yield stress and elongation should be to the
satisfaction of the Administration. For carbon-manganese steel and other
materials with definitive yield points, comsideration should be given to

the limitation of the yield to tensile ratioc.
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6.1.6 The bend test may be omitted as a material acceptance test, but
is required for weld tests.
6.1.7 Materials with alternative chemical composition or mechanical
properties may be accepted by the Administration.
6.1.8 Where post-weld heat treatment is specified or required, the

properties of the base material should be determined in the heat treated
condition in accordance with the applicable table of this chapter and the
weld properties should be determined in the heat treated condition in
accordance with 6.3, In cases where a post-weld heat treatment is
applied, the test requirements may be modified at the discretion of the

Administration.

6.1.9 Where reference is made in this chapter to A, B, b, E, AH, DH
and EH hull structural steels, these steel grades are hull structural

steels according to Recognized Standards,

6.2 Material requirements

The requirements for materials of construction are shown in the

tables as follows:

Table 6.1: Plates, pipes (seamless and welded), sections and
forgings for cargo tanks and process pressure vessels
for design temperatures not lower than 00C.

Table 6.2: Plates, sections and forgings for cargo tanks,
secondary barriers and process pressure vessels for
design temperatures below 09C and down to -559C.

Table 6.3: Plates, sections and forgings for cargo tanks,
secondary barriers and process pressure vessels for
design  temperatures below -550°C and down to
-1630C.

Table 6.4: Pipes (seamless and welded), forgings and castings

for cargo process piping for design temperatures
below 09 and down to -1659C,

Table 6.5: Plates and sections for hull structures required by
4.9.1 and 4.9.4.
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Table 6.1

PLATES, PIPES (SEAMLESS AND WELDED),&I SECTIONS AND FORGINGS
FOR CARGO TANKS AND PROCESS PRESSURE VESSELS FOR
DESIGN TEMPERATURES NOT LOWER THAN 0°G

CHEMICAL COMPOSITICN AND HEAT TREATMENT

CARBON~MANGANESE STEEL Fully killed

[Fine grain steel where thickness exceeds 20 mm

Small additions of alloying elements by agreement with the Administration
Composition limits to be approved by the Administration

2/

Normalized, or quenched and tempered-

TENSILE AND TOUGHNESS (IMPACT) TEST REQUIREMENTS

PLATES Each "piece" to be tested

SECTIONS AND FORGINGS Batch test

TENSILE PROPERTIES Specified minimum yield stress not to exceed
410 N/mm2 3/

ICHARPY V-NOTCH TEST
PLATE Transverse test pileces, Minimum average

energy value (E) 27 J

SECTIONS AND FORGINGS Longitudinal test pileces. Minimum average
energy value (E) 41 J
TEST TEMPERATURE: Thickness t {(mm) Test temperature (OC)
t £ 20 0
20< ¢S 40 ~20
NOTES

1/ For seamless pipes and fittings normal practice applies. The use of
longitudinal and spirally welded pipe should be specially approved
by the Administration.

2/ A controlled rolling procedure may be used as an alternative to

- normalizing or quenching and tempering, subject to special approval
by the Administration.

3/ HMaterials with specified minimum yield stress exceeding 410 N/mm?

- may be specizlly approved by the Administration. For these
materials, particular attention should be given to the hardness of
the weld aznd heat affected zone.
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Table 6.2

PLATES, SECTIONS AND FORGINGSL/ roRr CARGO TANKS, SECONDARY
BARRIERS AND PROCESS PRESSURE VESSELS FOR DESIGN
TEMPERATURES BELOW 0°C AND DOWN TO =55%¢C

Maximum thickness 25 mm2/

CHEMICAL COMPOSITION AND HEAT TREATMENT

CARBON-MANGANESE STEEL Fully killed. Aluminium treated fine grain steel.
Chemical composition (ladle analysis)

C Mn Si S P

0.16% max.él 0.70-1.60% 0.10~-0.50% 0.035% max. 0.035% max.

Optional additions: Alloys and grain refining elements may be generally

in accordance with the following:
Ni Cr Mo Cu Nb v
0.80% max. 0.25% max. 0.08% max. 0.35% max. 0.05% max. 0.10% max,

Normalized or quenched and temperedé/

TENSILE AND TOUGHNESS (IMPACT) TEST REQUIREMENTS

PLATES Each "piece” to be tested
SECTIONS Batch test
CHARPY V-ROTCH TEST Test temperatures 5°C below the design

temperature or -20°¢ whichever is lower

PLATES Transverse test pieces. Minimum average
energy value (E) 27 J

SECTIONS AKD FORGINGSé/ Longitudinal test pieces. Minimum averagel
energy value (E) 41 J

NOTES

1/ The Charpy V-notch and chemistry requirements for forgings may be
specially considered by the Administration.

2/ For material thickness of more than 25 mm, Charpy V-notch tests
should be conducted as follows: g
Material thickness (mm) Test temperature (OC)

25 <t € 30 10° below design temperature or
~20% whichever is lower

30 <¢ g 35 15° below design temperature or
~20° whichever is lower
35<t € 40 20° below design temperature ;
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The impact energy value should be in accordance with the table for
the applicable type of test specimen., For material thickness of
more than 40 mm, the Charpy V-notch values should be specially
considered.

Materials for tanks and parts of tanks which are completely
thermally stress relieved after welding may be tested at a tempera-
ture 3°C below design temperature or ~209C whichever is lower.

For thermally stress relieved reinforcements and other fittings, the
test temperature should be the same as that required for the
adjacent tank-shell thickness.

3/ By special agreement with the Administration, the carbon content may
be increased to 0.18%7 maximum provided the design temperature is not
lower than -40°C.

i/ A controlled rolling procedure may be used as an alternative to
normalizing or quenching and tempering, subject to special approval
by the Administration.

Guidance:

108

For materials exceeding 25 mm in thickness for which the test temperature

is

~609C or lower, the application of specially treated steels or

steels in accordance with table 6.3 may be necessary.
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Table 6,3
PLATES, SECTIONS AND FORGINGSE] FOR CARGO TANKS, SECONDARY
BARRIERS AND PROCESS PRESSURE VESSELS FOR DESIGN
TEMPERATURES BELOW ~55°C AND DOWN TO ~1650¢2/
Maximum thickness 25mm3/
Minimum design | Chemical composition4/ and heat treatment Tmpact test|
temp.(°C) temp.(°C)
~60 1.0% Nickel steel - normalized ' ~65
-65 2.25% Nickel steel - normalized or -70
normalized and tempered 5/
-90 3.5% Nickel steel - normalized or -85
normalized and tempered 5/
~105 5% Nickel steel - normalized or normalized -110
and tempered 5/ 6/
~165. 9% Nickel steel - double normaiized anmd -196
tempered or quenched and tempered
=165 Austenitic steels, such as types 304, 304L, -196
316, 316L, 321 and 347 solution treated 7/
~165 Aluminium alloys; such as type 5083 annealed | Not required
-165 Austenitic Fe-Ni alloy (36% nickel) Not required
Heat treatment as agreed
TENSILE AND TOUGHNESS (IMPACT) TEST REQUIREMENTS
PLATES Each "piece" to be tested
SECTIONS AND FORGINGS Batch test
ICHARPY V-NOTCH TEST
PLATES Transverse test pieces, Minimum average
energy value (E) 27 J
SECTIONS AND FORGINGS Longitudinal test pieces. Minimum average
energy value (E} 41 J

NOTES

1/ The impact test required for forgings used in critical applications
should be subject to special comsideration by the Administration.

2/ The requirements for design temperatures below -1659C should be
specially agreed with the Administration,

3/ For materials 1.5% Wi, 2.25% Wi, 3.5% Ni and 5% Hi, with thicknesses
greater than 25 mm, the impact tests should be conducted as follows:
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Material thickness {(mm) Test temperature (°C)

25 <t < 30 100 below design temperature

30 <t £ 35 15¢ below design temperature

35 <t £ 40 209 below design temperature
In no case should the test temperature be above that indicated in
the table.
The energy value should be in accordance with the table for the
applicable type of test specimen. For material thickness of more
than 40 wmm, the Charpy V-notch values should be specially
considered,
For 9% Ni, austenitic stainless steels and aluminium alloys, thick-
nesses greater than 25 mm may be used at the discretion of the
Administration.

4/ The chemical composition limits should be approved by the
Administration.

2/ A lower minimum design temperature for quenched and tempered steels
may be specially agreed with the Administration.

6/ A specially heat treated, such as triple heat treated 5% Nickel
steel may be used. down to -1659C upon special agreement with the
Administration, provided that the impact tests are carried out at
-196°C.

7/ The impact test may be omitted subject to agreement with the

Administration.
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Table 6.4
PIPES (SEAMLESS AND WELDED),1/ Forcines2/ anp casrings?/
FOR CARGO AND PROCESS PIPING FOR DESIGN TEMPERATURES
BELOW 0°C AND DOWN TO -165°¢3/
Maximum thickness 25 mm
Minimum Impact test
design Chemical compositiond/ and Test Minimum
temp. (°C) heat treatment temp. |average emergy
(°c) ()} (1)
-55 Carbon-manganese steel. Fully 4/ 27
killed fine grain., Normalized or
as agreed 6/
-65 2.25% Nickel steel, Normalized or ~70 34
normalized and tempered 6/
-90 3.3% Nickel steel. Normalized or -95 34
normalized and tempered 6/
-165 9% Nickel steel 1/. Double -196 41
normalized and tempered or quenched
and tempered
Austenitic steels, such as types 304, -196 41
304L, 316, 316L, 321 and 347.
Solution treated 8/
Aluminium alleys, such as type 5083 Not required|
annealed
TENSILE AND TOUGHNESS (IMPACT) TEST REQUIREMENTS
Each batch to be tested
IMPACT TEST - Longitudinal test pieces

NOTES

1/ The use of longitudinally or spirally welded pipe should be
specially approved by the Administration,

2/ The requirements for forgings and castings may be subject to special
consideration by the Administration.

3/ The requirements for design temperatures below -1659°C should be

specially agreed with the Administration.

4/ The test temperature should be 59C below the design temperature or
~209C whichever is lower.

5/ The composition limits should be approved by the Administration.

&/ A lower design temperature may be specially agreed with the
Administration for quenched and tempered materials.

7/ This chemical composition is not suitable for castings.

8/ Impact tests may be omitted subject to agreement with the
Administration.
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Table 6.5

PLATES AND SECTIONS FOR HULL STRUCTURES
REQUIRED BY 4.9.1 AND 4.9.4

Minimum design temperature
of hull structure {°C)

Maximum thickness (mm) for steel grades

in accordance with 6.1.9

A 1B D | £ | AH | DPH | EH
1/
95a§§d32§§$g_/ Normal practice
down to ~5 15 25 30 50 25 45 50
down to —10 20 25 50 20 40 50
down to —20 *® X 20 50 X 30 50
down to -30 x X X 40 X 20 40
Balow -30 In accordance with table 6.2 except that
the thickness limitation given in tabl
6.2 and in footnote 2/ of that table doe
not apply.
NOTES

#x" means steel grade not to be used.
1/ For the purpose of 4.9.4
2/ For the purpose of 4.9.1
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6.3 Welding and non-destructive testing

6.3,1 General

The requirements of this section are those generally employed for
carbon, carbon-manganese, nickel alloy and stainless steels, and may form
the basis for acceptance testing of other material. At the discretion of
the Administration, impact testing of stainless steel and aluminium alloy
weldments may be omitted and other tests may be specially required for

any waterial,

6.3.2 Welding consumables

Welding consumables intended for welding of cargoe tanks should be in
accordance with Recognized S$tandards unless otherwise agreed with the
Administration. Deposited weld metal tests and butt weld tests should be
required for all welding consumables, unless otherwise specially agreed
with the Administration. The results obtained from tensile and Charpy
V-notch impact tests should be in accordance with Recognized Standérés.
The chemical composition of the deposited weld metal should be recorded

for information and approval,

6.3.3  Welding procedure tests for cargo tanks and process pressure
vessels
6.3.3.1 Welding procedure tests for cargo tanks and process pressure
vessels are required for all butt welds and the test assemblies should be
representative of:
each base material
each type of consumable and welding process

each welding position.
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For butt welds in plates, the test assemblies should be so prepared that
the rolling direction is parallel to the direction of welding. The range
of thickness qualified by each welding procedure test should be in accor-
dance with Recognized Standards. Radiographic or ultrasonic testing may
be performed at the option of the fabricator or the Administration.
Procedure tests for consumables intended for fillet welding should be in
accordance with Recognized Standards. In such cases consumables should

be selected which exhibit satisfactory impact properties.

6.3.3.2 The following welding procedure tests for cargo tanks and

process pressure vessels should be made from each test assembly:
.1 Cross-weld tensile tests.

.2 Transverse bend tests which may be face, root or side bends at
the discretion of the Administratiom. However, longitudinal
bend tests may be required in lieu of transverse bend tests in
cases where the base material and weld metal have different

strength levels.

.3  One set of three Charpy V-notch impacts, generally at each of
the following locations, as shown in figure 6.1:
Centre line of the welds
Fusion line (F.L.)
1 mm from the F.L.
3 mm from the F.L.
5 mm from the F.L.

.4 Macrosection, microsection and hardness survey may also be

required by the Administration.

A RN
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6.3.4 Test requirements

6.3.4.1 Tensile tests: Generally, tensile strength should not be less
than the specified minimum tensile strength for the appropriate parent
materials, The Administration may also require that the transverse weld
tensile stremgth should not be less than the specified minimum temsile
strength for the weld metal, where the weld metal has a lower tensile
strength than that of the parent metal. In every case, the position of

fracture is to be reported for information.

6.3.4.2 Bend tests: No fracture is acceptable after a 180° bend over

a former of a diameter four times the thickness of the test pieces,

unless otherwise specially required by or agreed with the Administration.

6.3.4.3 Ehgrzy_vingtgh_igpéég Lests: Charpy tests should be conducted
at the temperature prescribed for the base material being joined. The
results of weld metal impact tests, minimum average energy (E), should be
no less than 27 J. The weld metal requirements for subsize specimens and
single energy values should be in accordance with 6.1.4. The results of
fusion line and heat affected zone impact tests should show a minimum
average energy {(E) in accordance with the transverse or longitudinal
requirements of the base material, whichever is applicable, and for
subsize specimens, the minimum average energy (E) should be in accordance
with 6.1.4. 1If the material thickness does not permit machining either

full size or standard subsize specimens, the testing procedure and

acceptance standards should be in accordance with Recognized Standards.

6.3.5 Welding procedure tests for piping

Welding procedure tests for piping should be carried out and should
be similar to those detailed for cargo tanks in 6.3.3. Unless otherwise
specially agreed with the Administration, the test requirements should be

in accordance with 6.3.4.
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6.3.6 Production weld tests

6.3.6.1 For all cargo tanks and process pressure vessels except
integral and membrane tanks, production weld tests should generally be
performed for approximately each 50 m of butt weld joints and should be
representative of each welding position. For secondary barriers, the
same type production tests as required for primary tanks should be
performed except that the number of tests may be reduced subject to
agreement with the Administration. Tests, other than those specified in
6.3.6.2, .3 and .4, may be required for cargo tanks or secondary barriers

at the discretion of the Administration.

6.3.6,2 The production tests for types A and B independent tanks and

semi-membrane tanks should include the following tests:

.1 Bend tests, and where required for procedure tests one set of
three Charpy V-notch tests should be made for each 506 m of
weld. The Charpy V-notch tests should be made with specimens
having the notch alternately located in the centre of the weld
and in the heat affected zone (most critical location based on
procedure qualification results), For austenitic stainless

steel, all notches should be in the centre of the weld.

.2 The test requirements are the same as the applicable test
requirements listed in 6.3.4 except that impact tests that do
not meet the prescribed energy requirements may still be
accepted, upon special consideration by the Administration, by
passing a drop weight test. In such cases, two drop weight
specimens should be tested for each set of Charpy specimens
that failed and both must show "no break" performance at the

temperature at which the Charpy tests were conducted.

6.3.6.3 In addition to those tests listed in 6.3.6.1 for type C
independent tanks and process pressure vessels, transverse weld tensile
tests are required. The test requirements are listed in 6.3.4 except

that impact tests that do not meet the prescribed energy requirements may
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still be accepted upon special consideration by the Administration, by
passing a drop weight test. 1In such cases, two drop weight specimens
should be tested for each set of Charpy specimens that failed, and both
must show "no break" performance at the temperature at which the Charpy

tests were conducted.

6.3.6.4  Production tests for integral and membrane tanks should be in

accordance with Recognized Standards,

6.3.7 Non-destructive testing

6.3.7.1 For type A independent tanks and semi-membrane tanks where the
design temperature is -20°C or less, and for type B independent tanks
regardless of temperature, all full penetration butt welds of the shell
plating of cargo tanks should be subjected to 100 per cent radiographic

inspection.

6.3.7.2 Where the design temperature is higher than —ZGOC, all full
penetration butt welds in way of intersections and at least 10 per cent
of the remaining full penetration welds of tanks structures should be

subjected to radiographic inspection.

6.3.7.3 In each case the remaining tank structure including the welding
of stiffeners and other fittings and attachments should be examined by
magnetic particle or dye penetrant methods as considered necessary by the

Administration.

6.3.7.4 All test procedures and acceptance standards should be in
accordance with Recognized Standards. The Administrarion may accept an
approved ultrasonic test procedure in lieu of radiographic inspection,
but may in addition require supplementary inspection by radiography at
selected locations, Further, the Administration may rvequire ultrasonic

testing in addition to normal radiographic inspection.

6.3.7.5 Inspecticn of type C independent tanks and process pressure

vessels should be carried out in accordance with 4.10.9.
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6.3.7.6 For integral and membrane tanks, special weld inspection proce~
dures and acceptance criteria should be in accordance with Recognized

Standards.

6.3.7.7 The inspection and non-destructive testing of the inner hull or
the 1independent tank structures supporting internal insulation tanks
should take into account the design criteria given in 4.4.7. The
schedule for inspection and non~destructive testing should be to the

satisfaction of the Administration,

6.3.7.8 Inspection of piping should be carried out in accordance with

the requirements of Chapter 5.

6.3.7.9 The secondary barrier should be radiographed as considered
necessary by the Administration. Where the outer shell of the hull is
part of the secondary barfier, all sheer strake butts and the inter-
sections of all butts and seams in the side shell should be tested by

radiography.
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Single-Vee Butt Weld = 1 mm minimum
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The largest size Charpy specimens possible for the material
thickness should be machined with the centre of the specimens
located as near as practicable to a point midway between the

surface and the centre of the thickness. In all cases,

the

distance from the surface of the material to the edge of the
specimen should be approximately one mm or greater. In addi-
tion for double-vee butt welds, specimens should be machined

closer to the surface of the second welded side.

Figure 6.1 ~ Orientation of weld test specimen
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CHAPTER 7 ~ CARGO PRESSURE/TEMPERATURE CONTROL

7.1 General i

7.1.1 Unless the entire carge system 1is designed to withstand the
full gauge vapour pressure of the cargo under conditions of the upper
ambient design temperatures, maintenance of the cargo tank pressure below
the MARVS should be provided by one or more of the following means,

except as otherwise provided in this section:

.1 a system which regulates the pressure in the carge tanks by the

use of mechanical refrigeration;

.2 a system whereby the boil~off vapours are utilized as fuel for
shipboard use or waste heat system subject to the provisions of
Chapter 16. This system may be used at all times, including
while in port and while manoeuvring, provided that a means of
disposing of excess energy 1is provided, such as a steam dump

system, that is satisfactory to the Administration;

.3 a system allowing the product to warm up and increase in
pressure, The insulation or cargo tank design pressure or both
should be adequate to provide for a suitable margin for the
operating time and temperatures involved. The system should be

acceptable to the Administration in each case;
.4 other systems acceptable to the Administration;

.5 in additioun to the above means, the Administration may permit
certain cargoes to be controlled by venting cargo vapours to
_ the atmosphere at sea. This may also be permitted in port with

the permission of the Port Administration.

7.1.2 The systems required by 7.1.1 should be constructed, fitted and
tested to the sarisfaction of the Admipistration. Materials used in
their construction should be suitable Ffor use with the cargoes to be

carried. For noermal service, the upper ambient design temperature should

be:
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sea 32°%
air 45°.

For service in especially hot or cold zones these temperatures should be
increased or reduced, as appropriate, by the Administration.

7.1.3 For certain highly dangerous cargoes specified in Chapter 17,
the cargo containment system should be capable of withstanding the full
vapour pressure of the cargo under conditions of the upper ambient desipn
temperatures irrespective of any system provided for dealing with boiloff

gas.

7.2 Refrigeration systems

7.2.1 A refrigeration system should consist of one or more units
capable of maintaining the required cargo pressure/temperature under con-
ditions of the upper ambient design temperatures. Unless an alternative
means of controlling the cargo pressure/temperature is provided to the
satisfaction of the Administration, & stand-by unit (or units) affording
spare capacity at least equal te the largest required single unit should
be provided. A stand-by unit should cousist of a compressor with its
driving motor, control system and any necessary fittings to permit opera-
tion independently of the normal service unirs. A  stand~by heat
exchanger sho;ld be provided unless the normal heat exchanger for the
unit has an excess capacity of at least 25 per cent of the largest

required capacity. Separate piping systems are not required,

7.2.2.1 Where two or more refrigerated cargoes which may react
chemically in a dangerous manner are carried simultaneously, special
consideration should be given to the refrigeration systems to aveid the
possibility of mixing cavgoes. For the carriage of such cargoes,
separate vefrigeration systems, each complete with a stand~by unit as
specified in 7.2.1, should be provided for each cargo. However, where
cooling is provided by an indirect or combined system and leakage in the
heat exchangers camnof cause mixing of the cargoes under any envisaged

condition, separate vefrigeration units need not be fifted.
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7.2.2.2 Where two or more refrigerated cargoes are not mutually soluble
under the conditions of carriage, so that their vapour pressures would be
additive on mixing, special consideration should be given to the refrige-

ration systems to avoid the possibility of mixing cargoes.

7.2.3 Where cooling water is required in refrigeration systems, an
adequate supply should be provided by a pump or pumps used exclusively
for this purpose. This pump or these pumps should have at least two sea
suction lines, where practicable leading from sea-chests, one port and
one starboard. A spare pump of adequate capacity should be provided,
which may be a pump used for other services so long as its use for

cooling would not interfere with any other essential service.

7.2.4 The refrigeration system wmay be arrvanged in one of the

following ways:

.1 a direct system where evaporated cargo is compressed, condensed
and returned to cargo tanks. For certain cargoes specified in

Chapter 17 this system should not be used;

.2 an indirect system where cargo or evaporated cargo is cooled or

condensed by refrigerant without being compressed;

.3 a combined system where evaporated carge is compressed and
condensed in a cargo/refrigerant heat exchanger and returned to
the cargo tanks. For certain cargoes specified in Chapter 17

this system should not be used.

7.2.5 411 primary and secondary refrigerants must be compatible with
each other and with the cargoe with which they come into contact. The
heat exchange may take place either remotely from the cargo tamk or by

cooling coils fitted inside or outside the cargo tank.
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CHAPTER 8 ~ CARGO TANK VENT SYSTEMS

8.1 General

All carge tanks should be provided with & pressure relief system
appropriate to the design of thé cargo containment system and the cargo
being carried. Hold spaces, inter-barrier spaces and cargo piping which
may be subject to pressures beyond their design capabilities should also
be provided with a suitable pressure relief system, The pressure relief
system should be connected to a vent piping system so designed as to
minimize the possibility of cargo vapour accumulating on the decks, or
entering accommodation spaces, service spaces, control stations and
machinery spaces, or other spaces where it wmay create a dangerous
condition. Pressure control systems specified by Chapter 7 should be

independent of the pressure relief valves.

8.2 Pressure relief systems

8.2.1 Each cargo tamk with a volume exceeding 20 m3 should be
fitted with at least two pressure relief wvalves of approximately equal
capacity, suitably designed and constructed for the prescribed service.
For cargo tanks with a volume not exceeding 20 m3, a single relief

valve may be fitted.

8.2.2 Inter-barrier spaces should be provided with pressure relief

devices to the satisfaction of the Administration,

8.2.3 The setting of the pressure relief valves should not be higher

than the vapour pressure which has been used in the design of the tank.

8.2.4 Pressure relief wvalves should be comnected to the highest part
of the cargo tank above deck level. Pressure relief valves on cargo
tanks with a design temperature below 0°C should be arranged to prevent
their becoming incperative due to ice formation when they are closed.
Due consideration should be given to the censtruetion and arrangement of

pressure relief valves on cargo tanks subject to low ambient temperatures.
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8.2.5 Pressure relief valves should be prototype tested to ensure
that the valves have the capacity required. Each valve should be tested
to ensure that it opens at the prescribed pressure setting with an
allowance not exceeding + 10% for 0 to 1.5 bar, + 6Z for 1.5 to 3.0 bar,
+ 3% for 3.0 bar and above. Pressure relief valves should be set and
sealed by a competent authority acceptable to the Administration and a
record of this action, including the values of set pressure, should be

retained aboard the ship.

§.2.6 In the case of cargo tanks permitted to have more than omne

relief valve setting this may be accomplished by:

A installing two or more properly set and sealed valves and
providing means as necessary for isolating the valves not in

uge from the cargo tank; or

.2 installing relief valves whose settings may be changed by the
insertion of previously approved spacer pieces or alternative
springs or by other similar means not requiring pressure
testing to verify the new set pressure. All other wvalve

ad justments should be sealed,

8.2.7 The changing of the set pressure under the provisions of 8.2.6
should be carried out under the supervision of the master in accordance
with procedures approved by the Administration and specified in the
ship's operating manual. Changes in set pressures should be recorded in
the ship's log and a sign posted in the carge control room, if provided,

and at each relief valve, stating the set pressure,

8,2.8 Stop valves or other means of blanking off pipes between tanks
and pressure relief valves to facilitate maintenance should not be fitted

unless ail the following arrangements are provided:

.1 suitable arrangemens to prevent more than one pressure relief

valve being out of service at the same time;

.2 a device which automatically and in a clearly visible way

indicates which one of the pressure relief valves is out of

service; and
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.3 pressure relief valve capacities such that if one valve is out
of service the remaining valves have the combined relieving
capacity required by 8.5. However, this capacity may be
ptovided by all valves if a suitably maintained spare valve is

carried on board.

8.2.9 Each pressure relief valve installed on a cargo tank should be
connected to a venting system, which should be so constructed that the
discharge of gas will be directed upwards and so arranged as to minimize
the possibility of water or snow entering the vent system. The height of
vent exits should be not less than B/3 or 6 m whichever is greater, above
the weather deck and 6 m above the working area and the fore and)aft

gangway.

8.2.10 Cargo tank pressure relief valve vent exits should be arranged
at a distance at least equal to B or 25 m, whichever is less, from the
nearest air intake or opening to accommodation spaces, service spaces and
control statioms, or other gas—-safe spaces. For ships less than 90 m in
length, smaller distances may be permitted by the Administration. ALl
other vent exits connected to the cargo containment system should be
arranged at a distance of at least 10 m from the nearest air intake or
opening to accommodation spaces, service spaces and control stations, or

other gas—safe spaces.

8.2.11 All other cargo vent exits not dealt with in other chapters

should be arranged in accordance with 8,2.9 and 8.2.10.

8.2.12 If cargoes which react in a hazardous manner with each other
are carried simultaneously, a separate pressure relief system should be

fitted for each cargo carried.
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8.2.13 In the vent piping system, wmeans for draining liquid from
places where it may accumulate should be provided. The pressure relief
valves and piping should be so arranged that liquid can under no circum—

stances accumulate in or near the pressure relief valves,

8.2.14 Suitable protection screens should be fitted on vent ocutlets to

prevent the ingress of foreign objects.

8.2.15 All vent piping should be so designed and arranged that it will
not be damaged by temperature variations to which it may be exposed, or

by the ship's motions.

8.2.16 The back pressure in the vent lines from the pressure relief
valves should be taken into account in determining the flow capacity

required by 8.5,
8.2.17 Pressure relief valves should be positioned on the cargo tank
sc that they will remain in the vapour phase under conditions of 15°

list and 0.015 L trim, where L is as defined in 1.3,22.

8.3 Additional pressure relieving system for liquid level control

8.3.1 Where required by 15,1,4.2, an additional pressure relieving
system to prevent the tank from becoming liquid full at any time during
relief under the fire exposure coanditions referred toe in 8.5 should be

fitted to each tank. This pressure relieving system should consist of:

.1 one or more relief valves set at a pressure corresponding to
the gauge vapour pregsure of the cargo at the reference

temperature defined in 15.1.4.2; and
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an over-ride arrangement, whenever necessary, to prevent its
normal operation. This arrangement should include fusible
elements designed to melt at temperatures between 98°C and
104°C and to cause relief valves specified in 8.3.1.1 to
become operable. The fusible elements should be located, in
particular, in the vicinity of relief valves, The system
should become operable upon loss of system power if provided.
The over~ride arrangement should not be dependent on any source

of ship's power.

The total relieving capacity of the additional pressure reliev-

ing system at the pressure mentioned in 8.3.1.1 should not be less than:

Qf
where:

Q'

#

FG'AO'SZ (m3/5)

minimum required rate of discharge of air at standard condi-
tions of 273 K and 1.013 bar,

12.4 Z,T!
(L + p,m)D M
with:

p,., = relative density of liquid phase of product at relieving
T conditions (pr= 1.0 for fresh water);

m = -di/dp, = gradient of decrease of liquid phase enthalpy
against increase of liquid phase density (kJ/kg) at
relieving conditions. For set pressures not higher than
2.0 bar the values in table 8.1 may be used. For products
not listed in the table and for higher set pressures, the
value of m should be calculated on the basis of the
thermodynamic data of the product itself;

i = enthalpy of liquid (kJ/kg):
T'= temperature in Kelvin (K) at the relieving conditions,
i.e. at the pressure at which the additional pressure

relieving system is set;

F, A, L, D, Z and M are defined in 8.5.2.
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8.3.3 Compliance with sub-paragraph 8.3.1.1 requires changing of the
setting of the relief valves provided for in this section. This should

be accomplished in accordance with the provisions of 8,2,6 and 8.2.7.

8.3.4 Relief wvalves mentioned under 8.3.1.1 above may be the same as
the pressure relief valves mentioned in 8.2, provided the setting
pressure and the relieving capacity are in compliance with the require~

ments of this section.

8.3.5 The exhaust of such pressure relief valves may be led to the
venting system referred to in 8.2.9. If separate venting arrangements
are fitted these should be in accordance with the requirements of 8.2.9

to 8.2.15.

TABLE 8.1 - FACTOR m

Product m = ~di/dpy,  (kJ/kg)
immonia, anhydrous 3400
Butadiene 1800
Butane 2000
Butylenes 1900
Ethane 2100
Ethylene 1500
Methane 2300
Methyl chloride 816
Nitrogen 400
Propane 2000
Propylene 1660
Propylene oxide 1550
Vinyl chloride 300

The values in this table may be used for set
pressures not higher than 2.0 bar.

8.4 Vacuum protesction systems

8.4.1 Cargo tanks designed to withstand a wmaximum external pressure
differentlal excesding 0.25 bar and capable of withstanding the maximum
external pressure differenmtial which can be attained at maximum discharge

rates with no vapour return into the cargo tanks, or by operation of a

cargo refrigevation system, need no vacnum relief protectiom.
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8.4.2 Carge tanks designed to withstand a maximum external pressure

differential not exceeding 0.25 bar, or tanks which cannot withstand the
maximum external pressure differential that csn be attained at maximum
discharge rates with no vapour return into the cargo tanks, or by opera-
tion of & cargoe refrigeration SYStem, or by sending boil-off vapour to

the machinery spaces, should be fitted with:

-1 two independent pressure switches to sequentially alarm and
subsequently stop all suction of cargo liquid or vapour from
the cargo tank, and refrigeration equipment if fitted, by
suitable means at a pressure sufficiently below the maximum

external designed pressure differential of the cargo tank; or

.2 vacuum relief valves with a gas flow capacity at least equal to
the maximum cargo discharge rate per cargo tank, set to open at
a pressure sufficiently below the external design differential

pressure of the cargo tank; or

.3 other vacuum relief systems acceptable to the Administration.

8.4.3 Subject to the requirements of Chapter 17, the vacuum ~elief
valves should admit an inert gas, cargo vapour or air to the cargo tank
and should be arranged to minimize the possibility of the entrance of
water or snow, If cargo vapour is admitted, it should be from a source

other than the cargo vapour lines,

8.4.4 The vacuum protection system should be capable of being tested

to ensure that it operates at the prescribed pressure.

8.5 Size of valves

Pressure relief valves should have a combined relieving capacity for
each cargo tank to discharge the greater of the following with not more

than a 20 per cent rise in cargo tank pressure above the MARVS:

ol the maximum capacity of the carge tank inerting system if the
maximum attainable working pressure of the carge tank inerting

system exceeds the MARVS of the cargo tanks; or
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.2

vapours generated under fire exposure computed wusing the

following formula:

Q = FGA0“82 (m3/s)
where:
Q@ = minimum required rate of discharge of air at standard con~

ditions of 273 K and 1.013 bar.
F = fire exposure factor for different cargo tank types:
F = 1.0 for tanks without insulation located on deck;

F = 0.5 for tanks above the deck when insulation is
approved by the Administration, (Approval will be
based on the wuse of an approved fire-proofing
material, the thermal conductance of insulation, and
its stability under fire exposure);

F = 0.5 for uninsulated independent tanks installed in
holds;

F = 0.2 for insulated independent tanks in holds (or
uninsulated independent tanks in insulated holds);

F= 0.1 for insulated independent tanks in inerted holds
(or uninsulated independent tanks in inerted,
insulated holds);

F = 0.1 for membrane and semi-membrane tanks.
For independent tanks partly protruding through the open

deck, the fire exposure factor should be determined on the
basis of the surface areas above and below deck.

G = pgas factor
¢ = 12.4 JZ.T
LD M
with:
T = temperature in Kelvin (K) at the relieving con

ditions, i.e. 120 per cent of the pressure at which
the pressure relief valve is set.

L = latent heat of the waterial being wvaporized at
relieving conditions, in ki/kg
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D = constant based on relation of specific heats k, shown

in table 8.2; if k& is not known, D = 0.606 should be
used. The constant D may also be calculated by the
following formula:

j k+ 1
. k-1
p - A (g5)

Z = compressibility factor of the gas at relieving con—
ditions; if not known, Z = 1,0 should be used.

M = molecular mass of the product

external surface area of the tamk in (mz) for different
tank types:;
for body of revolution type tanks:
A = external surface area;
for other than bodies of revolution type tanks:
A = external surface area less the projected bottom
surface area:
for tanks consisting of an array of pressure vessel tanks:
- insulation on the ship's structure:
A = external surface area of the hold less its
projected area;
- insulation on the tank structure:
A = external surface area of the array of pressure
vessels excluding insulation, less the projected

bottom area as shown in figure 8.1.
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TABLE 8.2 — CONSTANT D

k D k D
1.00 0.606 1.52 0.704
1.02 0.611 1.54 0.707
1.04 0.615 1.56 0,710
1.06 0.620 1.58 0,713
1.08 0.624 1.60 0,716
1.10 0.628 1.62 0.719
1.12 0.633 1.64 0.722
1.14 0.637 1.66 0.725
1.16 0.641 1.68 0.728
1.18 0.645 1.70 0.731
1.20 0.649 1.72 0.734
1.22 0.652 1.74 0.736
1.24 0.656 1.76 0.739
1.26 0.660 1.78 0.742
1.28 0.664 1.80 0.745
1.30 0.667 1,82 0.747
1.32 0.671 1.84 0.750
1.34 0.674 1.86 0.752
1.36 0.677 1.88 0.755
1.38 G.681 1.90 0.758
1.40 0.685 1,92 0.760
1.42 0.688 1,94 0.763
1.44 0.691 1.96 0.765
1.46 0.695 1.98 0.767
1.48 0.698 2.00 0,770
1.50 0.701 2.02 0.772

2.20 0.792

Figure 8.1
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CHAPTER 9 ~ ENVIRONMENTAL CONTROL
9.1 Envirommental control within cargo tanks and cargo piping systems
9.1.1 A piping system should be provided to enable each cargo tank to

be safely gas~freed, and to be safely purged with cargo gas from a gas—
free condition., The system should be arranged to minimize the possi-

bility of pockets of gas or air remaining after gas-freeing or purging.

9.1.2 A sufficient number of gas sampling points should be provided
for each cargo tank in order to adequately monitor the progress of
purging and gas-freeing. Gas sampling connexions should be valved and

capped above the main deck.

$.1.3 For flammable gases, the system should be arranged to minimize
the possibility of a flammable mixture existing in the cargo tank during
any part of the gas~freeing operation by utilizing an inerting medium as
an intermediate step, In addition, the system should enable the cargo
tank to be purged with an inerting medium prior to filling with cargo
vapour or liquid, without permitting a flammable mixture to exist at any

time within the cargo tank.

9.1.4 Piping systems which may contain cargo should be capable of
being gas—freed and purged as provided in 9.1.1 and 9.1.3.

9.1.5 Inert gas utilized in these procedures may be provided from

ashore or from the ship.
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9.2 Envirommental control within the hold spaces (cargo containment

systems other than type C independent tanks)

9,2.1 Inter-barrier and hold spaces associated with cargo contaimment
systems for flammable gases requiring full secondary barriers should be
inerted with a suitable dry inert gas and kept inerted with make-up gas
provided by a shipboard inert gas generation system, or by shipboard
storage which should be sufficient for normal consumption for at least

thirty days,

9.2.2.1 Inter-barrier and hold spaces asscciated with cargo containment
systems for flammable gases requiring partial secondary barriers should
be inerted with suitable, dry inert gas and kept inerted with make-up gas
provided by a shipboard inert gas generation system or by shipboard
storage which should be sufficient for normal consumption for at least

thirty days; alternatively

9.2.2,2 Subject to the restrictions specified in Chapter 17, the
Administration may allow the spaces referred to in 9.2.2.1 to be filled
with dry air provided that the ship maintains a stored charge of inert
gas or is fitted with an inert gas generation system sufficient to inert
the largest of these spaces; and provided that the configuration of the
spaces and the relevant vapour detection systems, together with the capa-
bility of the inerting arrangements, ensure any leakage from the cargo
tanks will be rapidly detected and inerting effected before a dangerous
condition can develop. Equipment for the provision of sufficient dry air

of suitable quality to satisfy the expected demand should be provided.

9.2.3 For non-flammable gases, the spaces referred to in 9.2.1 and

9.2.2 may be maintained with a suitable dry air or imert atmosphere.

9.2.4 In case of internal insulation tanks, envirommental control
arrangements are not required for inter-barrier spaces and spaces between
the secondary barrier and the Immer hull or independent tank structures

completely filled with Iinsulation materials complying with 4.9.7.2.
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9.3 Envirommental control of spaces surrounding type C independent tanks

Spaces surrounding refrigerated cargo tanks not having secondary
barriers should be filled with suitable dry inert gas or dry air and be
maintained in this condition with make-up inert gas provided by a ship-
board inert gas generation systém, shipboard storage of inert gas, or dry

air provided by suitable air drying equilpment,
9.4 Inerting

9.4.1 Inerting refers te the process of providing a non-combustible
environment by the addition of compatible gases, which may be carried in
storage vessels or produced on board the ship or supplied from the
shore. The inert gases should be compatible chemically and opera-
tionally, at all temperatures likely to occur within the spaces to be
inerted, with the materials of construction of the spaces and the cargo.

The dew points of the gases should be taken into consideration.

9.4.2 Where inert gas is alsc stored for fire~fighting purposes, it
should be carried in separate containers and should not be used for cargo

gervices.

9.4.3 Where inert gas is stored at temperatures below OGC, either
as a liquid or as a vapour, the storage and supply system should be so
designed that the temperature of the ship's structure is not reduced

below the limiting values impesed on it.

9.4.4 Arrangements suitable for the cargo carried should be provided

to prevent the back flow of cargo vapour into the inert gas system,
9.4.5 The arrangements should be such that each space being inerted

can be isolated and the necessary controls and relief valves etc. should

be provided for controlling pressure in these spaces.
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9.5 Inert gas production on board

9.5.1 The equipment should be capable of producing inert gas with an
oxygen content at no time greater than 5 per cent by volume subject to
the special requivements of Chapter 17, A continuous reading oxygen
content meter should be fitted to the inert gas supply from the equipment
and should be fitted with an alarm set at a maximum of 5 per cent oxygen
content by volume subject to the requirements of Chapter 17. Addition~
ally, where inpert gas is made by an onboard process of fractional dis-
tillation of air which invelves the storage of the cryogenic liquefied
nitrogen for subsequent release, the liquefied gas entering the storage
vessel should be monitored for traces of oxygen to avoid possible initial

high oxygen enrichment of the gas when released for inerting purposes.

9.5.2 An inert gas system should have pressure controls and
monitoring arrangements appropriate to the cargo containment system. A
means acceptable to the Administration, located in the cargo area, of

preventing the back flow of cargo gas should be provided.

9.5.3 Spaces c¢ontzining inert gas generating plants should have no
direct access to accommodation spaces, service spaces or control
stations, but may be located in machinery spaces. If such plants are
located in machinery spaces or other spaces outside the cargo tank area,
two non-~return valves, or equivalent devices should be fitted in the
inert gas main in the carge area as required in 9.5.2. Inert gas piping
should not pass through accommodation spaces, service spaces or control
stations.

9.5.4 Flame burning equipment for generating inert gas should not be
located within the cargo area. Special consideration may be given to the
location of inert gas generating equipment using the catalytic combustion

process.
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CHAPTER 10 - ELECTRICAL INSTALLATIONS

10.1 General

10.1.1 The provisions of this chapter are applicable to ships carrying
flammable products and should be applied in conjunction with Part D of
Chapter II-1 of the 1981 SOLAS Amendments.

10.1.2 Electrical installations should be such as to minimize the risk
of fire and explosion from flammable products. Electrical installations
complying with this chapter should not be considered as a source of

ignition for the purposes of Chapter 3.

10.1.3 Administrations should take appropriate steps to ensure
uniformity in the implementation and application of the provisions of

this chapter in respect of electrical installations.*

10.1.4 Electrical equipment or wiring or both should not be inastalled
in gas-dangerous spaces or =zones unless essential for operational

purposes, when the exceptions listed in 10.2 are permitted.

10.1.5 Where electrical equipment is installed in gas-~dangerous spaces
or zones as provided in 10.1.4, it should be to the satisfaction of the
Administration and approved by the relevant authorities recognized by the

Administration for operation in the flammable atmosphere concerned.

10.2 Types of equipment

Certified safe type equipment may be fitted in gas~dangerous spaces

and zones in accordance with the following provisions:

* Reference is made to the Recommendations published by the Interna—
tional Electrotechnical Commission and 4in particular to Publication
92-502,
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10.2.1 Gas dangerous spaces and zones, general

Intrinsically safe electrical equipment and wiring may be fitted in

all gas-dangerous spaces and zones as defined in 1.3.17.

10.2.2 Cargo containment systems

Submerged cargo pump motors and their supply cables may be fitted in
cargo containment systems, Arrangements should be made to automatically
shut down the motors in the event of low liquid level. This may be
accomplished by sensing low pump discharge pressure, low motor current,
or low liquid level. This shut-down should be alarmed at the cargo
control station. Cargo pump motors should be capable of being isolated

from their electrical supply during gas—freeing operations.

10.2.3 Hold spaces and certain other spaces

10.2.3.1 In hold spaces where carge is carried in a cargo containment
system requiring a secondary barrier, supply cables for submerged cargo

pump motors may be installed.

10.2.3.2 1In hold spaces where cargoe is carried in a cargo containment
system not requiring a secondary barrier and in spaces described in

1.3,17.5, the following may be installed:
<1 through runs of cables;

.2 lighting fittings with pressurized enclosures or of the flame-
proof type. The lighting system should be divided between at
least two branch circuits. All switches and protective devices
should interrupt all poles or phases and be located in a gas~

safe space; and

.3 electrical depth sounding or log devices and impressed current
cathodic protection system anodes or electrodes. These devices

should be housed in gas—tight enclosures:
and only in spaces described in 1.3.17.5:

.4 flame-proof motors for valve operation for cargo or ballast

systems; and

+3  flame~proof general alarm audible indicators.
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10.2.4 Cargo pump and Cargo COmMPTesSSOr rooms

10.2.4.1 Lighting fittings should have pressurized enclosures or should
be of the flame-proof type. The lighting system should be divided
between at least two branch circuits, All switches and protective
devices should imterrupt all poles or phases and be located in a gas—safe

space.

10.2.4.2 Electrical motors for driving cargo pumps or cargo compressors
should be separated from these spaces by a gas—tight bulkhead or deck.
Flexible couplings or other means of maintaining alignment should be
fitted to the shafts between the driven equipment and its motors and, in
addition, suitable glands should be provided where the shafts pass
through the gas-tight bulkhead or deck. Such electric motors and
associated equipment should be located in a compartment cowmplying with

Chapter 12,

10.2.4.3 Where operational or structural requirements are such as to
make it Impossible to comply with the method described in 10.2.4.2,

motors of the following certified safe types may be installed:
.1 increased safety type with flame-proof enclosure; and
.2 pressurized type.

10.2.4,.4 General alarm audible indicators should have flame-proef

enclosures.

10.2.5 Zones on open decks, spaces other than hold spaces

10.2.5.1 1In zones on open decks or non-enclosed spaces on open deck,
within 3 m of any cargo tank outlet, gas or wvapour outlet, cargo pipe
flange, cargoe valves or entrances and ventilation openings to cargo pump
rooms and cargoe compressor rooms; In zones on the open deck over the
cargo area and 3 m forward and aft of the carge area on the open deck and
up to a height of 2.4 m above the deck; in zones within 2.4 m of the
outer surface of a cargo containment system where such surface is exposed

to the weather the following may be installed:
.1 certified safe type equipment; and

.2 through runs of cables.
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10,2.5.2 1In enclosed or semi~enclosed spaces in which pipes containing
cargo products are located and 1n compartments for cargo hoses the

following may be installed:

.1 lighting fittings with pressurized enclosures, or of the flame~
proof type. The lightingksystem should be divided between at
least two bramch circuits. All switches and protective devices
should interrupt all poles or phases and be located in a gas—

safe space; and
.2 through runs of cables.

10.2.5.3 In enclosed or semi-enclosed spaces having a direct opening
into any gas-dangerous space or zone there should be installed electrical
installations complying with the requirements for the space or zone to

which the opening leads.

10.2,5.4 Electrical equipment within spaces protected by air-locks
should be of the certified safe type unless arranged to be de-energized

by measures required by 3.6.4,
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CHAPTER 11 ~ FIRE PROTECTION AND FIRE EXTINCTION

11.1 Fire safety requirements

11.1.1 The requirements for tankers in Chapter 1I-2 of the 1981 SOLAS
Amendments should apply to ships covered by the Code, irrespective of

tonnage including ships of less than 500 gross tonnage, except that:
.1 Regulation 56.4 does not apply;

.2 Regulation 4 as applicable to cargo ships and Regulation 7
should apply as they would apply to tankers of 2,000 gross

tonnage and over;

.3 The following Regulations of Chapter II-~2 of the 1981 SOLAS
Amendments related to tankers do not apply and are replaced by

chapters and sections of the Code as detailed below:

Regulation Replaced by
17 1i.6
56.1 and 56.2 Chapter 3
60, 61, 62 11,3 and 11.4
63 i1.5
11.1.2 All sources of ignition should be excluded from spaces where

flammable vapour may be present except as otherwise provided in Chapters
10 and 16.

11.1.3. The provisions of this section apply in conjunction with
Chapter 3,

11.1.4 For the purposes of fire fighting, any open deck areas above
cofferdams, ballast or void spaces at the after end of the aftermost hold
space or at the forward end of the forwardmost hold space should be

included in the cargo area.
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11.2 Fire water main equipment

11.2.1 All ships, irrespective of size, carrying products which are
subject to this Code should comply with the requirements of Regulations
II~2/4 and II-2/7 of the 1981 SOLAS Amendments, except that the required
fire pump capacity and fire main and water service pipe diameter should
not be limited by the provisions of Regulations 4.2.1 and 4.4.1 when the
fire pump and fire main are used as part of the water spray system as
permitted by 11.3.3, In addition, the requirements of Regulation 4.4.2

should be met at a pressure of at least 5.0 bar.

11.2.2 The arrangements should be such that at least two jets of water
can reach any part of the deck in the cargo area and those portions of
the carge containment system and tank covers above the deck. The
necessary number of fire hydrants should be located to satisfy the above
érrangemeuts and to comply with the requirements of Regulations
ITI~-2/4.5.1 and 1I-2/4.8 of the 1981 SOLAS Amendments, with hose lengths

not exceeding 33 m,

11.2.3 Stop valves should be fitted in any cross—over provided and in
the fire main or mains at the poop front and at intervals of not more
than 40 m between hydrants on the deck in the cargo area for the purpose

of isoclating damaged sections of the main,

11.2.4 All water nozzles provided for fire~fighting use should be of
an approved duzl-purpose type capable of producing either a spray or a
jet. ALl pipes, walves, nozzles and other fittings in the fire~fighting
systems should be resistant to corrosion by sea-water, for which purpose

galvanized pipe, for example, may be used, and to the effect of fire.

11,2.5 Where the ship's engine room is unattended, arrangements should

be made to start and comnect to the fire main at least one fire pump by

remote control from the navigating bridge or other control station

outside the cargo area,
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11.3 Water spray system
11.3.1 On ships carrying flammable or toxic products or both, a water

spray system for cooling, fire prevention and crew protection should be

installed to cover:
1 exposed cargo tank domes and any exposed parts of cargo tanks;

.2 exposed on~deck storage vessels for flammable or toxic

products;

.3 cargo liquid and vapour discharge and loading manifolds and the
area of their contrel valves and any other areas where essen—
tial control valves are situated and which should be at least

equal to the area of the drip trays provided; and

.4 boundaries of superstructures and deckhouses normally manned,
cargo compresscr Yooms, Cargo pump rooms, Store—rooms con—
taining high fire risk items and cargo control rooms, all
facing the cargo area, Boundaries of unmanned forecastle
structures not containing high fire risk items or eguipment do

not require water spray protectiomn.

11,3.2 The system should be capable of covering all areas mentioned in
11.3.1 with a uniformly distributed water spray of at least 10 €/m2 per
minute for horizontal projected surfaces and 4 ¢ /m2 per minute for
vertical surfaces, For structures having no clearly defined horizomtal
or vertical surfaces, the capacity of the water spray system should be

the greater of the following:

.1 projected Thorizontal surface mulriplied by 10 Elmz per

minute; or

.2 actual surface multiplied by 4 5[m2 per minute.
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On vertical surfaces, spacing of nozzles protecting lower areas may take
account of anticipated rundown from higher areas. Stop valves should be
fitted at dintervals in the spray main for the purpose of isolating
damaged sections, Alternatively, the system may be divided into two or
more sections which may be operated. independently provided the mnecessary
controls are located together, after of the cargo area, A section pro-
tecting any area included in 11.3.1.1 and .2 should cover the whole of

the athwartship tank grouping which includes that area,

11.3.3 The capacity of the water spray pumps should be sufficient to
deliver the required amount of water to all areas simultaneously or where
the system is divided into sections, the arrangements and capacity should
be such as to supply water simultaneously to any one section and to the
surfaces specified in 11.3.1.3 and .4. Alternatively, the main fire
pumps may be used for this service provided that thelr total capacity is
increased by the amount needed for the spray system, In either case, a
connexion, through a stop val#e, should be made beftween the fire main and

water spray main outside the cargo area.

11.3.4 Subject to the approval of the Administratien, water pumps
normally used for other services may be arranged to supply the water

gpray main,

11.3.5 All pipes, valves, nozzles and other fittings in the water
spray systems should be resistant to corrosion by sea-water, for which
purpose galvanized pipe, for example, may be used, and to the effect of

fire.
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11.4 Dry chemical powder fire extinguishing systems

11.4.1 Ships in which the carriage of flammable products is intended
should be fitted with fixed dry chemical powder type extinguishing
systems for the purpose of fighting fire om the deck in the cargo arvea
and bow or stern cargo handiing areas if applicable., The system and the
dry chemical powder should be adequate for this purpose and satisfactory
to the Administration.

11.4.2 The system should be capable of delivering powder from at least
two hand hose lines or combination monitor/hand hose limes to any part of
the above-deck exposed cargo area including above-deck product piping.
The system should be activated by an imert gas such as nitrogen, used
exclusively for this purpose and stored in pressure vessels adjacent to

the powder containers.

11.4.3 The system for use in the cargo area should consist of at least
two independent self-contained dry chemical powder units with associated
controls, pressurizing medium fixed piping, monitors or hand hose lines.

3 the Administra-~

For ships with a cargo capacity of less than 1,000 m
tion may permit only one such unit to be fitted, A monitor should be
provided and so arranged as to protect the cargo loading and discharge
manifold areas and be capable of actuation and discharge locally and
remotely. The monitor is not required to be remotely aimed if 1t can
deliver the necessary powder to all required areas of coverage from a
single position. All hand hose lines and monitors should be capable of
actuation at the hose storage reel or monitor. At least one hand hose

line or monitor should be situated at the aftrer end of the cargo area.

11.4.4 A fire ewtinguishing unit having two or more monitors, hand
hose lines, or combinations thereof, should have independent pipes with a
manifold at the powder countainer, unless a sultable alternative means is
provided to emnsure proper performance as approved by the Administration.
Where two or more pipeg are attached to a unit the arrangement should be
such that any or 211 of the monitors and hand hose lines should be

capable of simultanecus or sequential operation at their vated capacities.
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11.4.5 The capacity of a monitor should be not less than 10 kg/s.
Hand hose lines should be non-kinkable and be fitted with a nozzle
capable of on/off operation amd discharge at a rate not less than
3.5 kg/s. The maximum discharge rate should be such as to allov opera-
tion by one man. The length of a hand hose line should not exceed 33 m.
Where fixed piping is provided between the powder container and a hand
hose line or monitor, the length of piping should not exceed that length
which is capable of maintaining the powder im a fluidized state during
sustained or intermittent use, and which can be purged of powder when the
system 1s shut down, Hand hose lines and nozzles should be of weather
resistant comstruction or stored in weather resistant housing or covers

and be readily accessible.

11.4.6 A sufficient quantity of dry chemical powder should be stored
in each container to provide a minimum 45 seconds discharge time for all
monitors aund hand hose lines attached to each powder unit. Coverage from

fixed monitors should be in accordance with the following requirements:

Capacity of fixed monitors (kg/s) each 10 25 45

Maximum distance of coverage (m) 10 30 40

Hand hose lines should be considered to have a maximum effective distance
of coverage equal to the length of hose. Special considerationm should be
given where areas to be protected arve substantially higher than the

monitor or hand hese reel locations.

11.4.7 Shipe fitted with bow or stern loading and discharge arrange~
ments should be provided with an additional dry chemical powder unit
complete with at lesast one monitor aund one hand hose line complying with
the requiremsats o¢f 11.4.1 to 11.4.6, This additional unit should be
located to protect the bow or stern loading and discharge arrangements,
The area of the cargo line forward or aft of the carge area should be

protected by hand hose lines.
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11.5 Gas-dangerous enclosed spaces
11.5.1 Enclosed spaces normally entered where flammable 1liquid or

vapour leakage may occur, such as cargo compressor and pump rooms, should
be provided with a fixed installation which is capable of extinguishing a
fire within the space. Additionally, this system or another fixed system
should be capable of inerting the space following a fire to ensure that
the fire does not recur. For purposes of design, the boundaries of the
space should be assumed to remain intact. Carbon dioxide and steam
smothering system should be avoided unless due consideration is given to

the danger of static electricity.

11.5.2 Provision should be made for closure of ventilation and any
other openings inte the space and, where necessary, for an audible
warning signal to be sounded within the space for the emergency escape of

personnel before admission of the inerting/extingulshing medium.

11.6 Firemen's outfits

11.6.1 Every ship carrying flammable products should carry firemen's
outfits complying with the requirements of Regulation II-2/17 of the 1981
SOLAS Amendments as follows:

Total cargo capacity Number of cutfits

below 2,000 m> 2

between 2,000 m> and 5,000 o> 4

above 5,000 m° 5
11.6.2 Additional requirements for safety equipment are given in
Chapter 14.
11.6.3 Any breathing apparatus required as part of a fireman's outfit

should be a self-contained air-breathing apparatus having a capacity of
at least 1,2004 of free air.
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CHAPTER 12 — MECHANICAL VENTILATION IN CARGO AREA

The requirements of this Chapter replace Regulation II-2/59.3 of the
1981 SOLAS Amendments.

12.1 Spaces required to be entered during normal cargo handling operations

12.1.1 Electric motor rooms, cargo compresscr and pump rooms, other
enclosed spaces which contain cargo handling equipment and similar spaces
in which cargo handling operations are performed should be fitted with
mechanical ventilation systems capable of being controlled from outside
such spaces. Provision should be made to ventilate such spaces prior to
entering the compartment and operating the equipment and a warning notice
requiring the use of such ventilation should be placed outside the com-

partment,

12.1.2 Mechanical ventilation inlets and outlets should be arranged to
ensure sufficient air movement through the space to avoid the accumula-
tion of flammable or toxic vapours and to ensure a safe working environ—
ment, but in no case should the ventilation system have a capacity of
less than 30 changes of air per hour based upon the total volume of the
space., As an exception, gas-safe cargo control rooms may have 8 changes

of air per hour,

12.1.3 Ventilation systems should be fixed and Iif of the negative
pressure type, permit extraction from either the upper or the lower parts
of the spaces, or from both the upper and the lower parts, depending on

the density of the vapours of the products carried.

12.1.4 In rooms housing electric motors driving cargo compressors or
pumps, spaces except machinery spaces containing inert gas generators,
cargo control rooms if considered as gas-safe spaces and other gas-safe
spaces within the cargo area, the ventilation should be of the positive

pressure type.
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12.1.5 In cargo compressor and pump rooms and in cargo control rooms

if considered gas-dangerous, the ventilation should be of the negative

pressure type,

12,1.6 Ventilation exhaust ducts from gas-dangerous spaces should
discharge upwards in locations at least 10 m in the horizontal direction
from ventilation intakes and openings to accommodation spaces, service

spaces and control stations and other gas-safe spaces,

12.1.7 Ventilation intakes should be so arranged as to minimize the
possibility of re-cycling hazardous vapours from any ventilation dis-

charge opening,

12.1.8 Ventilation ducts from gas-dangerous spaces should not be led
through accommodation, service and machinery spaces or comntrol stations,

except as allowed in Chapter 16.

12.1.9 Electric motors driving fans should be placed outside the
ventilation ducts Iif the carriage of flammable products is intended.
Ventilation fans should not produce a source of vapour ignitionm in either
the ventilated space or the ventilation system associated with the
space, Ventilation fans and fan ducts, in way of fans only, for gas-

dangerous spaces should be of non-sparking construction defined as:

.1 impellers or housing of non-metallic comstruction, due regard

being paid to the elimination of static electricity;
.2 impellers and housing of non—ferrous materials;
.3 inmpellers and housing of austenitic (stainless steel); and

.4 ferrous impellers and housing with not less than 13 mm design

tip clearance.
Any combination of an aluminium or magnesium alley fixed or rotating
component and a ferrous fixed or rotating component, regarvdless of tip
clearance, 1is considered a sparking hazard and should not be used in

these places.
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12,1.10 Spare parts should be carried for each type of fan on board

referred to in this chapter.

12.1.11 Protection screens of not more than 13 mm square mesh should be

fitted in outside openings of ventilation ducts.

12.2 Spaces not normally entered

Hold spaces, inter-barrier spaces, void spaces, cofferdams, spaces
containing cargo piping and other spaces where cargo vapours may accumu-
late, should be capable of being ventilated to ensure a safe environment
when entry into the spaces is necessary, Where a permanent ventilation
system 1is not provided for such spaces, approved means of portable
mechanical ventilation should be provided., Where necessary owing to the
arrangement of spaces, such as hold spaces and inter-barrier spaces,
essential ducting for such ventilation should be permanently installed.
Fans or bleowers should be clear of personnel access openings, and should

comply with 12.1.9,
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CHAPTER 13 ~ INSTRUMENTATION (GAUGING, GAS DETECTION)

13.1 General

13.1.1 Each cargoe tank should be provided with means for indicating
level, pressure and temperature of the cargo. Pressure gauges and
temperature indicating devices should be installed in the liquid and
vapour piping systems, in cargo refrigerating installations and in the

inert gas systems as detailed in this chapter.

13.1.2 Where a secondary barrier is required, permanently intalled
instrumentation should be provided to detect when the primary barrier
fails to be liquid-tight at any location or when ligquid cargo is in
contact with the secondary barrier at any location. This instrumentation
should consist of appropriate gas detecting devices according to 13.6.
However, the instrumentation need not be capable of locating the area
where liquid cargo leaks through the primary barrier or where liquid

carge 1s in contact with the secondary barxier.

13,1.3 If the loading and unloading of the ship is performed by means
of remotely controlled valves and pumps, all controls and indicators
asscciated with a given cargo tank should be concentrated in one control

position.

13.1.4 Instruments should be tested to ensure reliability in the
working conditions and recalibrated at regular intervals. Test proce-
dures for instruments and the intervals between recalibration should be

approved by the Administration.
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13.2 Level indicators for cargo tanks

13.2.1 Each cargo tank should be fitted with at least one liquid level
gauging device, designed to operate al pressures not less than the MARVS
of the cargo tank and at temperatures within the cargo operating tempera-
ture range. Where only one liquid level gauge is fitted it should be so
arranged that any necessary maintenance can be carried out while the

cargo tank is in service.

13.2.2 Carge tank liquid level gauges may be of the following types
subject to any special requirement for particular cargoes shown in column

"g" in the table of Chapter 19:

.1 indirect devices, which determine the amount of cargo by means

such as weighing or pipe flow meters;

.2 closed devices, which do not penetrate the carge tank, such as

devices using radicisotopes or ultrasonic devices;

.3 closed devices, which penetrate the cargo tank, but which form
part of a closed system and keep the cargo from being released,
such as float type systems, electronic probes, magnetic probes
and bubble tube indicators. If a closed gauging device is not
mounted directly on the tank it should be provided with a shut-

off valve located as close as possible to the tank; and

.4 restricted devices, which penetrate the tank and when in use
permit a small quantity of cargo vapour or liquid to escape to
the atmosphere, such as fixed tube and slip tube gauges. When
not in use, the devices should be kept completely closed. The
design and installation should ensure that no dangerous escape
of cargo can take place when opening the device. Such gauging
devices should be so designed that the maximum opening does not
exceed 1.5 mm diameter or equivalent area, unless the device is

provided with an excess flow valve,
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13.2.3 Sighting ports with a suitable protective cover and situated
above the liquid level with an internal scale may be allowed by the
Administration as a secondary means of gauging for cargo tanks having a

design vapour pressure not higher than 0.7 bar.

13.2.4 Tubular gauge glasses should not be fitted. Gauge glasses of
the robust type as fitted on high pressure boilers and fitted with excess
flow valves may be allowed by the Administration for deck tanks, subject

to any provisions of Chapter 17.

13.3 Overflow control

13.3.1 Except as provided in 13.3.2, each cargo tank should be fitted
with a high liquid level alarm operating independently of other liquid
level ipdicators and giving an audible and visual warning when
activated. Another sensor operating independently of the high liquid
level alarm should automatically actuate a shut-off valve in a manner
which will both avoid excessive liquid pressure in the loading line and
prevent the tank from becoming liquid full, The emergency shut-down
valve referred to in 5.6.4 may be used for this purpose. 1If another
valve is used for this purpose, the same information as referred to in
5.6.4 should be available on board. During loading, whenever the use of
these valves may possibly create a potential excess pressure surge in the
loading system, the Administration and the Port Administration may agree

to alternative arrangements such as limiting the loading rate, etc.

13.3.2 Unless required otherwise in Chapter 17, a high liquid level
alarm and automatic shut-off of cargo tank filling need not be required

when the cargo tank:

.1 is a pressure tank with a volume not more than 200 m3; or

.2 1is designed to withstand the maximum possible pressure during
the loading operation and such pressure is below that of the

start~to~discharge pressure of the cargo tank relief valve.
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13.3.3 Electrical circuits, 1f any of level alarms should be capable
of being tested prior te lcading.

13.4 Pressure gauges

13.4.1 The vapour space of each carge tank should be provided with a
pressure gauge which should incorporate an indicator in the control posi-
tion required by 13.1.3. 1In addition, a high pressure alarm and, if
vacuum protection is required, a low pressure alarm, should be provided
on the navigating bridge. Maximum and minimum allowable pressures should
be marked on the indicators. The alarms should be activated before the
set pressures are reached. For cargo tanks fitted with pressure relief
valves, which can be set at more than one set pressure in accordance with

8.2.6, high pressure alarms should be provided for each set pressure.

13.4.2 Fach cargo pump discharge line and each liquid and vapour cargo

manifold should be provided with at least one pressure gauge.
13.4.3 Local reading manifold pressure gauges should be provided to
indicate the pressure between stop valves and hose connexions to the

shore.

13.4.4 Hold spaces and inter-barrier spaces without open connexion to

the atmosphere should be provided with pressure gauges,

13.5 Temperature indicating devices

13.5.1 Each cargo tank should be provided with at least two devices
for indicating cargo temperatures, one placed at the bottom of the cargo
tank and the second near the top of the tank, below the highest allowable
liquid level. The temperature Iindicating devices sghould be marked to
show the lowest temperature for which the cargo tank has been approved by

the Administration.
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13.5.2 When a cargo is carried in a cargo containment system with a

secondary barrier at a temperature lower than —SSOC, temperature indi-
cating devices should be provided within the insulation or on the hull
structure adjacent to cargo containment systems. The devices should give
readings at regular intervals and, where applicable, audible warning of

temperatures approaching the lowest for which the hull steel is suitable.

13.5.3 If cargo is to be carried at temperatures lower than mSSOC,
the cargo tank boundaries, if appropriate for the design of the cargo
containment system, should be fitted with temperature indicating devices

as follows:

.1 A sufficient number of devices to establish that an unsatis—

factory temperature gradient deoes not occur.

.2 On one tank a number of devices in excess of those required in
13,5,3,1 in order to verify that the initial cool down proce-—
dure is satisfactory. These devices may be either temporary or
permanent. When a series of similar ships is built, the second
and successive ships need not comply with the requirements of

this sub—paragraph.

13.5.4 The number and position of temperature indicating devices

should be to the satisfaction of the Administration.

13.6 Gas detection requirements

i3.6.1 Gas detection equipment acceptable to the Administration and
sultable for the gases to be carried should be provided in accordance

with column “£" in the table of Chapter 19,

13.6.2 In every installation, the positions of fixed sampling heads
should be determined with due regavd to the density of the vapours of the
products intended to be carried and the dilution resulting from compart-

ment purging or ventilation.
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13.6.3 Pilpe runs from sampling heads should not be led though gas—safe

spaces except as permitted by 13.6.5.

13.6.4 Audible and visual alarms from the gas detection equipment, if
required by this section, should be located on the navigating bridge, in
the control position required by 13.1.3, and at the gas detector readout

location.

13.6.5 Gas detection equipment may be located in the control position
required by 13.1.3, on the navigating bridge or at other suitable loca-—
tions. When located in a gas—safe space the following conditions should

be met:

.1 gas—sampling lines should have shut-off valves or an equivalent
arrangement to prevent cross—communication with gas—dangerous

spaces; and

-2 exhaust gas from the detector should be discharged to the

atmosphere in a safe location.

13.6.6 Gas detection equipment should be so designed that it may
readily be tested. Testing and calibration should be carried out at
regular intervals. Suitable equipment and span gas for this purpose
should be carried on board. Where practicable, permanent connexions for

such equipment should be fitted.

13.6.7 A permanently installed system of gas detection and audible and

visual alarms should be provided for:
.1 cargo pump roomsg
.2 cargo compressor rooms;
.3 motor rooms for cargo handliné machinery;
.4 cargo control rooms unless designated as gas—safe;

.5 other enclosed spaces in the cargo area where vapour may
accumulate including hold spaces and inter—barrier spaces for

independent tanks other than type C:
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.6 wventilation hoods and gas ducts where required by Chapter 16;

and

.7 air-locks.

13.6.8 The gas detection equipment should be capable of sampling and
analysing from each sampling head location sequentially at intervals not
exceeding 30 minutes, except that in the case of gas detection for the
ventilation hoods and gas ducts referred to in 13.6.7.5 sampling should
be continuous. Common sampling lines to the detection equipment should

not be fitted.

13.6.9 In the case of products which are toxic or both toxic and
flammable, the Administration, except when column "h™ in the table of
Chapter 19 refers to 17.9, may authorize the use of portable equipment
for detection of toxic products as an alternative to a permanently
installed system, 1if such equipment 1s used before personnel enter the
spaces listed in 13.6.7 and at 30 minute interxrvals while they remain

therein.

13.6.10 For the spaces listed in 13.6.7, alarms should be activated for
flammable products when the vapour concentration reaches 30 per cent of

the lower flammable limit.

13.6.11 In the case of flammable products, where cargo containment
systems other than independent tanks are used, hold spaces and inter-
barrier spaces should be provided with a2 permanently installed gas detec~
tion system capable of measuring gas concentrations of 0 to 100 per cent
by volume. The detection eguipment, equipped with audible and visual
alarms, should be capable of sampling and detecting from each sampling
head sequentially at imtervals not exceeding 30 minutes. Alarms should
be activated when the vapour concentration reaches the eguivalent of 30
per cent of the lower flammable limit in air or such other limit as may
be approved by the Administration im the light of particular carge con~
tainment arrangements. Common sampling lines to the detection egquipment

should not bhe fitted,
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13.6.12 In the case of toxic gases, hold spaces and inter-barrier
spaces should be provided with a permanently installed piping system for
obtaining gas samples from the spaces. ®Gas from these spaces should be
sampled and analysed from each sampl%ng head location by means of fixed
or portable equipment at intervals not exceeding 4 hours and in any event
before personnel enter the space and at 30 minute intervals while they

remain therein.

13.6.13 Every ship should be provided with at least two sets of
portable gas detection equipment acceptable to the Administration and

suitable for the products to be carried,

13,6.14 A suvitable instrument for the measurement of oxygen levels in

inert atmospheres should be provided,
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CHAPTER 14 —~ PERSONNEL PROTECTION

14.1 Protective equipment

For protection of crew members engaged in loading and discharging
operations, suitable protective equipment including eye protection should

be provided, taking into account the character of the products.

14.2 Safery equipment

14.2.1 Sufficient, but not less than two complete sets of safety
equipment in addition to the firemen's ocutfits required by 11,6.1 each
permitting personnel to enter and work in a gas—filled space, should be

provided.

14,2.2 One complete set of safety equipment should consist of:

.1 one self-contained air-breathing apparatus not using stored

oxygen, having a capacity of at least 1,2004 of free air;
.2 protective clothing, boots, gloves and tight-fitting goggles;

.3 steel-cored rescue line with belt; and

.4 explosion-proof lamp.

14.2.3 An adequate supply of compressed air should be provided and

should coensist either of:

.1 one set of fully charged air-bottles for each breathing
apparatus required by 14.2.1;

a special air compressor suitable for the supply of high

pressure air of the required purity, and

a charging manifold capable of dealing with sufficient spare
breathing apparatus cylinders for the breathing apparatus
required by 14.2.1; or

.2 fully charged spare air-bottles with & total free air capacity
of at lsast 6,0004 for each breathing apparatus required by

14,2,1,
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14.2.4 Alternatively, the Administration may accept a low pressure air
line system with hese connexion suitable for use with the breathing
apparatus required by 14.2.1. This system should provide sufficient high
pressure alr capacity to supply, through pressure reduction devices,
enough low pressure air to enable twe men to work in a gas-dangerous
gspace for at least one hour without using the cylinders of the breathing
apparatus. Means should be provided for recharging the fixed air-bottles
and the breathing apparatus cylinders from a special air COmMPressor

sultable for the supply of high pressure air of the required purity,

14.2.3 Protective equipment required in 14,1 and safety equipment
required in 14,2.1 should be kept in suitable, clearly marked lockers

located in readily accessible places,

14.2.86 The compressed air equipment should be inspected at least once
a month by a responsible officer and the inspection recorded in the

ship's log book, and inspected and tested by an expert at least once a

year.

14.3 First aid equipment

14.3.1 A stretcher which is suitable for hoisting an injured person

from spaces below deck should be kept in a readily accessible location.
14.3.2 Medical first aid equipment including oxygen resuscitation
equipment and antidotes, if available, for products carried should be

provided on board.

14.4 Personal protection requirements for individual products

14.4.1 Provisions of 14.4 are appiicable to ships carrying products
for which those paragraphs are listed in column "h" in the table of

Chapter 19.



SJOFS 2006:36

Bilaga
M8C 48/5/2
ANNEX
Page 1535
14.4.2 Respiratory and eye protection sultable for emergency escape

purposes should be provided for every person on board subject to the

following:

1.1 filter type respiratory protection should be accepted,
only when one <filter is suitable for all designated
cargoes that the ship is certified to carry;

JA.2 self-contained breathing apparatus should normally have a

duration of service of at least 15 minutes;

.2 emergency escape respiratory protection should not be used for
fire-fighting or cargo handling purposes and should be marked
to that effect;

.3 twe additional sets of the above respiratory and eye protection

should be permanently located in the navigating bridge.

14.4.3 Suitably marked decontamination showers and an eye wash should

he available on deck in convenient locations.

14.4.4 In ships of a carge capacity of 2,000 m3 and over two
complete sets of safety equipment should be provided in addition to the
equipment required by 11.6.1 and 14.2.1. At least three spare charged
airbottles should be provided for each self-contained alr-breathing

apparatus requived in this paragraph.
14.4.5 Personnel should be protected against the effects of a major
cargo release by the provisiom of a space within the accommodation area

designed and equipped to the satisfaction of the Administration.

i4.4.6 For certain highly dangersus products, cargse control rooms

should be of the gas—safe type only.
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CHAPTER 13 - FILLING LIMITS FOR CARGO TANKS

15.1 General

15.1.1 No cargo tanks should be more than 98 per cent liquid full at

the reference temperature, except as permitted by 15.1.3.

15.1.2 The maximum volume to which a cargo tank should be loaded is

determined by the following formula:

%

vy, = 0.98 V ——
where:
VL = maximum volume to which the tank may be loaded
v = volume of the tank
pR = relative density of cargo at the reference temperature
pL = relative density of cargo at the loading temperature and

pressure.

15.1.3 The Administration may allow a higher filling limit than the
limit of 98 per cent specified in 15,1.1 and 15.1.2 at the reference
temperature, taking into account the shape of the tank, arrangements of
pressure relief valves, accuracy of level and temperature gauging and the
difference between the loading temperature and the temperature corres—
ponding to the vapour pressure of the cargo at the set pressure of the

pressure relief valves, provided the conditions specified in 8.2.17 are

maintained.
15.1.4 For the purpose of this chapter only, “"reference temperature”
means:

.1 the temperature corresponding to the vapour pressure of the

carge at the set pressure of the pressure relief valves when no
cargo vapour pressure/temperature control as referred to in

Chapter 7 is provided;
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.2 the temperature of the cargoe wupcn termination of Ioading,
during transport, or at unloading, whichever is the greatest,
when a cargo vapour pressure/temperature conircel as referred to
in Chapter 7 is provided. 1If this reference temperature would
result in the carge tank becoming liquid full before the cargo
reaches a temperature corresponding to the vapour pressure of
the cargo at the set pressure of the relief valves required in
8.2, an additional pressure relief valve complying with 8.3
should be fitted.

15.2 Information to be provided to the master

The wmaximum allowable tank filling limite for each cargo tank
should be indicated for each product which may be carried, for each
loading temperature which may be applied and for the applicable maximum
reference temperature, on a list to be approved by the Administration.
Pressures at which the pressure velief wvalveg, including those wvalves
required by 8.3, have been set should alsc be stated on the list. A copy

of the list should be permanently kept on board by the master.
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CHAPTER 16 ~ USE OF CARGO AS FUEL
16.1 General

16.1.1 Methane (LNG) is the only cargo whose vapour or boil-off gas
may be utilized in main propelling machinery spaces and boiler rooms and
in such spaces or rooms may be utilized only in boilers, inert gas

generators, and combustion engines,

16.1.2 The provisions of this chapter do¢ not preclude the use of
vapour or boil-off gas for other services in other locations, such as
carge reliquefaction and inert gas generation, provided that such other

services and locations are specially considered by the Administration.

16.2 Gas fuel supply

16.2.1 Gas fuel lines should not pass through accommodation spaces,
service spaces or control stations. Gas lines may pass through or extend

into other spaces provided they fulfil one of the following:

.1 the gas fuel line should be a double wall piping system with
the gas fuel contained in the innmer pipe. The space between
the concentric pipes should be pressurized with inert gas at a
pressure greater than the fuel pressure, Suitable alarms
should be provided to indicate a loss of pressure between the

pipes; or
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.2 the gas fuel 1lines should be installed in a mechanically
exhaust ventilated pipe or duct., The air space between the
outer and inner walls of piping or ducts should be equipped
with mechanical ventilation having a capacity of at least 30
air changes per hoht. The ventilation system should be
arranged to maintain a pressure less than the atmospheric
pressure, The fan motors should be placed outside the ventila-
tion pipe or duct. The ventilation outlet should be placed in
a position where no flammable gas-air mixture may be ignited.
The ventilation inlet should be so arranged that gas or gas—air
mixture will not be drawn into the system. The ventilation
should always be in operation when there is gas in the supply
pipeline, Continuous gas detection should be provided to
indicate leaks and to shut down the gas fuel supply to the
machinery space in accordance with 16.2.9. The exhaust fan for
this duct should be so ariangad that the gas fuel supply to the
machinery space will be cut off if the required air flow 1Is not

established and maintained.

16.2.2 If a gas leak occurs, the gas fuel supply should not be
operated until the leak has been found and repaired. Imstructioms to
this effect should be placed in a prominent position in the machinery

space.

16.2.3 The double wall piping system or the ventilation duct provided

for the gas fuel lines should terminate at the ventilation hood or casing

required by 16.2.4.

aga
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16.2,.4 A ventilation hood or casing should be provided for the areas
occupled by flanges, valves, etc., and for the gas fuel piping at gas
utilization units, such as boilers, diesel engines, gas turbines, which
i3 not enclosed in the double wall piping system or ventilated duct. If
this ventilation hood or casing is notuserved by the exhaust ventilation
fan serving a duct as specified in 16.2.1.2, then it should be equipped
with an exhaust ventilation system and continuous gas detection should be
provided to indicate leaks and to shut down the gas fuel supply to the
machinery space in accordance with 16,2.9, The exhaust fan should be so
arranged that fhe gas fuel supply to the machinery space will be cut off
1f the exhaust ventilation is not functioning so as to produce the
required air flow. The hood or casing should be ipstalled or mounted to
permit the ventilating air to sweep across the gas utilization unit and

be exhausted at the top of the hood or casing.

16.2.5 Make-up air for the required ventilation air system and
discharge of the air from the ventilation system should be taken from and

led to a safe location.

16.2.6 Each gas utilization unit should be provided with a set of
three automatic valves, Two of these valves should be in series in the
gas fuel pipe to the consuming equipment. The other valve should be in a
pipe that vents, to a safe location in the open air, that porticn of the
gas fuel piping that is between the two valves in series. These valves
should be so arranged that failure of necessary forced draft, loss of
flame om boiler burners, abmormal pressure in the gas fuel supply line,
or failure of the valve control actuating medium will cause the two gas
fuel valves which are in series to close automatically and cause the vent
valve te open automatically. Alternatively, the function of one of the
valves in series and of the valve in the vent line can be incorporated
inte one valve body so avranged that when one of the above conditions
occurs, flow to the gas utilization unit will be blocked and the vent

cpenad.



SJOFS 2006:36

Bilaga
MSC 48/5/2
ANNEX
Page 161
16.2.7 A master gas fuel valve that can be closed from within the

machinery space should be provided outside the machinery space. The
valve should be so arranged as to close automatically if leakage of gas
is detected, or loss of ventilation for the duct or casing or loss of

pressurization of the double wall gas fuel piping occurs.

16.2.8 Provision should be made for inerting and gas-freeing that
portion of the gas fuel piping system located in the machinery space.

16.2.9  Gas detection systems provided in accordance with the require-
ments of 16.2.1 and 16.2.4 should alarm at 30 per cent of the lower
flammability limit and shut down the gas fuel supply to the machinery
space before the gas concentration reaches 60 per ceant of the Iower

flammability limit.

16.2.10 All details of the gas fuel system should be submitted to the

Administration for approval.
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CHAPTER 17 - SPECIAL REQUIREMENTS

17.1 General
The provisions of this chapter are applicable where referemce is
made in column "h" in the table of Chapter 19. These are requirements

additional to the general requirements of the Code.

17.2 Materials of construction

Materials which may be exposed to cargo during normal operations
should be resistant to the corrosive action of the gases. In addition,
the following materials of construction for cargo tanks, and associated
pipelines, valves, fittings and other items of equipment should not be
used for certain products as specified in column "h" in the table of

Chapter 19:
«1 mercury, copper and copper bearing alloys, and zinc;

-2 copper, silver, mercury, magnesium and other acetylide~forming

metals;
-3 aluminium and aluminium bearing alloys;
«4 copper, copper alloys, zinc and galvanized steel;
-5 aluminium, copper and alloys of either;

-6 copper and copper bearing alloys with greater than one per cent

copper.

7.3 Independent tanks

17.3.1 Products should be carried in independent tanks only.

17.3.2 Products should be carried in type C independent tamks and the
provisions of 7.1.3 apply. The design pressure of the cargo tank should
take into account any padding pressure or vapour discharge unloading

pressure.

168



SJOFS 2006:36
Bilaga

MSC 48/5/2
ANNEX
Page 163

17.4 Refrigeration systems

17.4.1 Only the indirect system described in 7.2.4.2 should be used.

17.4.2 For ships engaged in the carriage of products which readily
form dangerous peroxides, recondensed carge should be allowed to form

stagnant pockets of uninhibited liquid. This may be achieved either by:

.1 using the indirect system described in 7.2.4.2 with the

condenser inside the cargo tank; or

.2 using the direct system or combined system described in 7.2.4.1
and .3 respectively, or the indirect system described in
7.2.4.2 with the condenser outside the cargo tank, and
designing the condensate system to aveid any places in which
liquid could collect and be retained. Where this is impossible
inhibited liquid should be added upstream of such a place.

If the ship is to carry consecutive cargoes of such products with a
ballast passage between, all uninhibited liquid should be removed prior
to the ballast voyage. If a second cargo is to be carried between such
consecutive cargoes the reliquefaction system should be thoroughly
drained and purged before loading the second cargo. Purging should be
carried out using either inert gas or vapour from the second cargo, if
compatible. Practical steps should be tazken to ensure that polymers or

peroxides do not accumulate in the ship's system.

17.5 Deck carge piping

One hundred per cent radiography of all butt welded joints in cargo
piping exceeding 75 mm in diameter is required.

17.6 Exclusion of air from vapour spaces

Alr should be vemoved from the cargo tamnks and associasted piping

before loading and then subsequently excluded by:
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-1 introducing inert gas to maintain a positive pressure. Storage
or production capacity of the inert gas should be sufficient to
meet normal operating requirements and relief wvalve leakage.
The oxygen content of inert gas should at no time be greater

than 0.2 per cent by volume; or

.2 control of cargo temperatures such that a positive pressure is

maintained at all times.

17.7 HMoisture control

For gases which are non-flammable and may become corrosive or react
dangerously with water, moisture control should be provided to ensure
that cargoc tanks are dry before loading and that during discharge, dry
air or carge vapour is introduced to prevent negative pressures., For the
purposes of this paragraph, dry air is air which has a dew point of

-45°C or below at atmospheric pressure.

17.8 Inhibition

Care should be taken to ensure that the cargo is sufficiently
inhibited to prevent polymerization at all times during the voyage.
Ships should be provided with a certificate from the manufacturer

stating:
+1 name and amount of inhibitor added;

.2 date inhibitor was added and the normally expected duration of

its effectiveness;
«3 any temperature limitations affecting the inhibitor;

-4 the action to be taken should the length of the voyage exceed
the effective life-time of the inhibitors.

17.9 Permanently installed toxic gas detectors

17.9.1 Gag sampling lines should not be led inte or through gas-safe
spaces. Alarms referred to im 13.6.7 should be activated when the vapour

concentration reaches the threshold limiting value,
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17.9.2 The alternative of using portable equipment in accordance with

13.6.9 should not be permitted.

17.10 Flame screens on vent outlets

Cargo tank vent outlets should be provided with readily renewable
and effective flame screens or safety heads of an approved type when
carrying a cargo referenced to this section. Due attention should be
paid in the design of flame screens and vent heads to the possibility of
the blockage of these devices by the freezing of cargo vapour or by icing
up in adverse weather conditions. Ordinary protection screems should be

fitted after removal of the flame screens.

17.11 Maximum allowable quantity of cargo per tank

When carrying a cargo referenced to this section, the quantity of

the cargo should not exceed 3,000 m3 in any one tank.

17.12 Submerged electric cargo pumps

The vapour space of cargo tanks eguipped with submerged electric
motor pumps should be inerted to a positive pressure prior to loading,

during carriage and during unloading of flammable liquids.

17.13 Ammonia

Because high concentrations of ammonia in confined spaces can be
flammable, the provisions of Chapter 10 for flammable products should be
applied except in zones on the open deck. Liquid ammounla should never be
sprayed into a tank containing air as there 1Is a risk of creating a
static electrical charge which could cause ignition, To minimize the
risk of stress corrosicn cracking occurring when ammonia 1s carried at a
temperature above -20% {vapour pressure 1.9 bar), the oxygen content
of the vapour space 1n pressure vessels and in pipelines made of carbon~
manganese steel (and other steels which require specisl ceonsideration)
should be reduced to the minimum practicable before liquid aumonia Iis
introduced. The condensate system of tanks coperating at -33% may be

affected unless they have been thermally stress relieved.
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17.14 Chlorine

17.14,1 Cargo containment system

17.14.1.1 The capacity of each tank should net exzceed 600 m3 and

the total capacity of all cargo tanks should not exceed 1,200 m3.

17.14.1.2 The tank design vapour pressure should not be less than
13.5 bar (see also 7.1.3 and 17.3.2).

17.14.,1.3 Parts of tanks protruding above the upper deck should be
provided with protection against thermal radiation taking into account

total engulfment by fire.

17.14.1.4 Each tank should be provided with two safety relief
valves. A bursting disc of appropriate material should be installed
between the tank and the safety relief valves. The rupture pressure of
the bursting disc should be 1 bar lower than the opening pressure of the
safety relief valve, which should be set at the design vapour pressure of
the tank but not less than 13.5 bar. The space between the bursting disc
and the relief valve should be connected through an excess flow valve to
a pressure gauge and a gas detection system. Provision should be made to
keep this space at or near the atmospheric pressure during normal opera-

tiom.

17.14.1.5 Jutlets from safety rvelief valves should be arranged in
such a way as to minimize the hazards on board the ship as well as to the
environment. Leakage from the relief valves should be led through the
absorption plant te reduce the gas concentration as far as possible. The
relief valve exhaust line should be arranged at the forward end of the
ship to discharge outboard at deck level with an arrangement to select
either port or starboard side, with a mechanical interlock to ensure that

one line is always open.

17.14.1.6 The Administration and the port Administration may
require that chlorine is carried in rvefrigerated state at a specified

maximum pressure.
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17,14.2  Cargo piping systems
17.14,2.1 Carge discharge should be performed by means of com—

pressed chlorine wvapour from shore, dry air or another acceptable gas or
fully submerged pumps. The pressure in the vapour space of the tank
during discharging should not exceed 10.5 bar. Cargo discharge com—

pressors on board ships should not be accepted by the Administration.

17.14.2.2 The design pressure of the cargo piping system should be
not less than 21 bar. The internal diameter of the cargo pipes should
not exceed 100 mm, Only pipe bends should be accepted for compensation
of pipeline thermal movement. The use of flanged joints should be
restricted to a minimum, and when used the flanges should be of the

welding neck type with tongue and groove,

17.14.2.3 Relief valves of the cargo piping system should discharge

to the absorption plant {see also 8.2.16).

17.14.3 Materials

17.14,3.1 The cargo tanks and cargo piping systems are to be made
of steel suitable for the cargo and for a temperature of —4000, even if

a higher transport temperature is intended to be used,

17.14.3.2 The tanks should be thermally stress relieved. Mechani-

cal stress relief should not be accepted as an equivalent.

17.14.4 Instrumentation - safety devices

17.14.4.1 The ship should be provided with a chlorine absorbing
plant with connexions to the cargo piping system and the cargo tanks.
The absorbing plant should be capable of neutralizing at least two per

cent of the total cargo capacity at a reasonable absorption rate,

17.14.4.2 During the gas~freeing of cargo tanks, vapours should not

be discharged to the atmosphere.

17.14.4,3 4 gas deteeting system should be provided capable of
monitoring chlorine concentrations of atr least 1 ppm by velume, Suction

points should be located:

.1 mnear the bottom of the cargo hold spaces;
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«2 in the pipes from the safety relief valves;
.3 at the cutlet from the gas absorbing plant;

«4 at the inlet to the ventilation systems for the accommodation,
service and machinery spaces and control stations;

.53 on deck at the forward end, in the middle and at the after end
of the carge area, (Only required to be used during cargo
handling and gas-freeing operations.)

The gas detection system should be provided with audible and visual alarm

with a set point of 5 ppm.

17.14.4.4 . Each cargo tank should be fitted with a high pressure

alarm giving audible alarm at a pressure equal to 10.5 bar.

17.14.5 Personnel protection

— e

In addition to the requirements given in Chapter 14 the following

reduirements should be met:

.1 The enclosed space requived by 14.4.5 should be easily and
quickly accessible from the open deck and from accommodarion
spaces and should be capable of being rapidly closed
gas—-tight. Access to this space from the deck and from the
remainder of the accommodation spaces ghould be by means of an
air-lock. The space should be so designed as to accommodate
the entire crew of the ship and be provided with a source of
uncontaminated air for a period of not less than four hours.
One of the decontamination showers required by 14.4.3 should be

located near the air-lock to the space,

+2 & compressor and the necessary equipment for filling the air-

bottles should be provided.

-3 One set of oxygen therapy equipment should be carried in the
space refexred to in 17.14.5.1.

17.14.6 Filling limits for cargo tamks

QUSRI © T iy Rt g it A vty

17.14.6.1 The requirements of 15.1.4.2 do not apply when it is
intended to carry chlozrine.

17.14.6.2 The chlorine content of the gas in the vapour space of

the carge tank after loading should be greater tham 80 per cent by volume,
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17.15 Diethyl ether vinyl/ethyl ether

17.15.1 The cavgo should be discharged only by deepwell pumps or by
hydraulically ovpersted submerged pumps. These pumps should be of a type

designed teo aveid ligquid pressure against the shaftr gland.
17.15,2 Inert gas displacement may be used for discharging cargo from
type € independent tanks provided the carge system is designed for the

expected pressure.

17.16 Ethylene oxide

17.16.1 For the carviage of ethylene oxide the requirements of 17.20
apply analogously with the additioms and wodifications as given in this

section.

17.16.2 Deck tanks should not be used for the carviage of ethylene

oxide.

17.16.3 Stainless steels types 216 and 442 38 well as cast iron should

not be used in ethyliene oxide carge contaimment and piping systems.

17.16.4 Before loading. tanks should be thoveoughly and effectively
cleaned to remove sl itraces of previous cargoes from tanks and asso-
ciated pipework, except where the immediate prior carge has heen ethylene
oxide, propyiene oxide or miztures of these products. Pavticular care

should be taken in the cass of ammonis in mild steel tanks.

17.358.5 EHthylene oxide should be discharged osnly by deepwell pumps ov
inert gas displacement. The arrvangement of punps should comply with

17.20.6.3.

L

i7.16.6 Ethylene oxide should be cayried vefrigevsted onivy and main-
o P~ o

tained at temperatures of less than 307C.
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17.16.7 Pressuve relief valves should be set at 5,5 bar gauge.

17.16.8 The protective padding of nitrogen gas as required by 17.20.16
should be such that the nitrogen concentration in the vapour space of the

cargo tank will at no time be less than 45 per cent by volume.

17.16.9 Before loading and at all times when cargo tank contains
ethylene oxide liquid or vapour, the cargo tank should be inerted with

nitrogen.

17.16.10 The water spray system required by paragraph 17.20,18 and that
required by 11.3 should operate automatically in a fire involving the

cargo containment systen.
17.16.11 A jettisoning arrangement should be provided to allow the
emergency discharge of ethylene oxide im the event of uncontrollable

salf~reaction.

17.17 Isopropylaminé, monoethylamine

Separate piping systems should be provided. Separate means that a
carge piping or carge vent system, for example, is one that is not
connected to another cargo piping or carge vent system. This separation
may be achieved by the use of design or operational methods. Operational

methods should consist of one of the following types:
.1 removing spool pieces or valves and blanking the pipe ends;

.2 arrangement of two spectacle flanges in series with provisions
for detecting leakage into the pipe between the two spectacle

flanges,

Operational metheods should net be used within the cargo tanks,
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17,18 Methyl acetylene-propadiene mixtures

17.18.1 Methyl acetylene-propadiene mixtures should be suitably stabi-
lized for traunsport. Additionally, upper limits of temperature and

pressure during the refrigeration should be specified for the mixtures.

17.18.2 Examples of acceptable, stabilized compositions are:

.1 Composition 1

1.1 maximum methyl acetylene to propadiene molar ratio of 3 to
i
1.2 maximum combined concentration of methyl acetylene and

propadiene of 65 mole per cent;

.1.3 minimum combined concentration of propane, butane, and
igsobutane of 24 mole per cent, of which at least one-third
{on a molar basis) must be butanes and one-third propane;

and

A4 maximum combined concentration of propylene and butadiene

of 10 mole per cent.
.2 Composition 2

2.1 maximum methyl acetylene and propadiene combined concen-

tration of 30 mole per cent;

2.2 maximum methyl acetylene concentration of 20 wmole per
cent;

.2.3 maximum propadiene concentration of 20 mole per cent;

2 2.4 maximum propylene concentration of 45 mole per cent;

2,5 maximum butadiene and butylenes combined concentration of

Z mole per cent;

2.6 minimem saturated C4 hvdrocarbon concentration of 4 melie

per cent; and

2.7 minimum propane concentration of 25 mole per cent.

17.18.3 Other compositions may be accepted provided the stability of

the mixture is demonstrated to the satisfaction of the Administration.
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17.18.4 A ship carrying methyl acetylene-propadiene mixtures should
preferably have an indirect refrigeration system as specified in
7.2.4.2, Alternatively, a ship not provided with indirect refrigeration
may utilize direct vapour compression refrigeration subject to pressure
and temperature limitations depending on the composition. For the
example composition given in 17.18.4.2, the following features should be
provided:

.1 A vapour compressor that does not raise the temperature and
pressure of the vapour above 60°C and 17.5 bar gauge during
its operation, and that does not allow vapour to stagnate in

the compressor while it continues to run.

.2 Discharge piping from each compressor stage or each cylinder in
the same stage of a reciprocating compressor should have:
2.1 two temperature actuated shutdown switches sget to operate
at 60°C or less;
.2,2 a pressure actuated shutdown switch set to operate at 17.5
bar gauge or less; and
2.3 a safety relief valve set to relieve at 18.0 bar gauge or

less,

-3 The relief valve required by 17,18.4.2.3 should vent to a mast
meeting the requirements of 8,2,9, 8.2.10, 8.2.13 and 8.2.14

and should not relieve into the compressor suction line.

+4 An alarm that sounds in the carge control pesition and in the
navigating bridge when a high pressure switch, or a high

temperature switch operates.
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17.18.5 The piping system, including the cargo refrigeration system,
for tanks to be lcaded with methyl acetylene-propadiene mixture should be
completely separate from piping and refrigeration systems for other
tanks., If the piping system for the tanks to be loaded with methyl
acetylene—propadiene mixture is not independent, the required piping
separation should be accomplished by the removal of spool pieces, valves
or other pipe sections and the installation of blank flanges at these
locations. The required separation applies to all liquid and vapour vent
lines and any other possible connexions such as common inert gas supply

lines,.

17.19 Nitrogen

Materials of construction and ancillary equipment such as insula-
tion should be resistant to the effects of high oxygen concentrations
caused by condensation and enrichment at the low temperatures attained in
parts of the cargo system, Due consideration should be given to ventila-—
tion im such areas where condensation might occur to aveid the stratifi-

cation of oxygen enriched atmosphere.

17.20 Propylene oxide and mixtures of ethylene oxide/propylene oxide with
ethylene oxide content of not more than 30 per cent by volume

17.20.1 Products transported under the provisions of this section

should be acetylene free.

17.20.2 For the purposes of this section the term “independent” means
that a piping system or venting systems, for example, 1s in no way
comected to another system and that there are no means available for the

potential connexion to other systems.

17,20.3.1 Unless cargo tanks are properly cleaned, these products
should not be carried in tanks which have contzined as one of the thrse

previous cargoes any product known te catalyse polymerization, such as:
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.1 ammonia, anhydrous and ammonia solutions;
.2 amines and amine solutioms;

.3 oxidizing substances (e.g. chlorine).

17.20.3.2 Before loading, tanks should be thoroughly and
effectively cleaned to remove all traées of previous cargoes from tanks
and assoclated pipework, except where the immediate prior carge has been
propylene oxide or ethylene oxide/propylene oxide mixtures, Particular

care should be taken in the case of ammonia in mild steel tanks.

17.20.3.3 In all cases, the effectiveness of cleaning procedures
for tanks and associated pipework should be checked by suitable testing
or inspection to ascertain that no traces of acidic or alkaline materials
remain that might create a hazardous situation in the presence of these

products.

17.20.3.4 Tanke should be entered and inspected prior te each
initial loading of these products to ensure freedom from contamination,
including heavy rust deposits. When cargo tanks are in continuous
service for these products, such inspections should be performed at

intervals of not more than two years.

17.20.3.5 Tanks for the carriage of these products should be of

steel or stainless steel construction.

17.20.3.6 Tanks which have contained these products may be used for
other cargeces after thorough cleaning of tanks and associated pipework

systems by washing or purging.

17.20.4.1 All wvalves, flanges, fittings and accessory equipment
should be of a type suitable for use with these products and should be
constructed of steel or stainless steel or other material acceptable to
the Administration. The chemical composition of all material used should
be submitted te the Administration for approval prior to fabrication.
Disce or disc faces, seats and other wearing parts of wvalves should be

made of stainless steel containing not less than 11 per ceat chromium,
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17.20.4.2 Gagkets should be constructed of materials which do not

react with, dissolve in, or lower the auto-ignition temperature of these
products and which are fire resistant and possess adequate wmechanical
behaviour. The surface presanted Lo the Cargo should be
polytetrafluorosthylene (PTFE) or materials giving a similar degree of
safety by their inertness. Spirally-wound stainless steel with a filler
of PTFE or similar fluorinated polymer may be accepted by the Administra-

tion.

17.20.4.3 Insulation and packing 1if used should be of a material
which does not react with, dissolve in, or lower the auto-ignitioen

temperature of these products.

17.20.4,4 The following materials are generally found unsatis-
factory for gaskets, packing and similar uses in containment systems for
these products and would requirxe testing before being approved by the
Administration:

.1 Neoprene or mnatural rubber if it comes into contact with the
products;

.2 Asbestos or binders used with asbestos;
.3 Materials containing oxides of magnesium, such as mineral wools.

17.20.5 Filling and discharge piping should extend to within 100 mm of
the bottom of the tank or any sump pit.

17.26.6.1 The products should be loaded and discharged in such a
manner that venting of the tanks to atmosphere does not occur. If vapour
return to shore is used during tank loading, the wvapour return system
connected to a contalinment system for the product should be independent

of all other containment systems.

17.20.6.2 During discharging operations, the pressure in the cargo

tank should be maintained above 0.07 bar.

17.20.6.3 The cargo should be discharged only by dezepwell pumps,
hydraulically coperated submerged pumps, or iInert gas displacement. Fach
cargo pump should be arranged Lo ensure that the product does not heat
significantly if the discharge line from the pump is shut off or other-

wise blocked.
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17.20.7 Tanks carrying these products should be vented independently of
tanks carrying other products. Facilities should be provided for
sampling the tank contents without opening the tank to atmosphere.

17.20.8 Cargo hoses used for transfer of these products should be
marked "FOR ALKYLENE OXIDE TRANSFER ONLY".

17.20.9 Hold spaces should be monitored for these products, Hold
spaces surrounding type A and B independent tanks should also be inerted
and monitored for oxygen. The oxygen content of these spaces should be

maintained below 2 per cent. Portable sampling equipment is gatisfactory.

17.20.10 Prior to disconnecting shore-lines, the pressure in liquid and
vépour lines should be relieved through suitable valves installed at the
loading header. Liquid and vapour from these lines should not be dis-

charged to atmosphere,

17.20.11 Tanks should be designed for the maximum pressure expected to

be encountered during loading, carriage or unloading of cargo.

17.20.12 Tanks for the carviage of propylene oxide with a design vapour
pressure of less than 0.6 bar and tanks for the carriage of ethylene
oxide/propylene oxide mixtures with a design vapour pressure of less than
1.2 bar should have a cooling system to maintain the cargo below the

reference temperature. For reference temperature see 15.1.4.1.

17.20.13 For type € independent tanks pressure relief valve settings
should not be less than 0,2 bar and not greater than 7.0 bar for the
carriage of propylene oxide and not greater than 5,3 bar for the carriage

of ethylene oxide/propylens oxide mixtures.
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17.20.14.1 The piping system for tanks to be loaded with these

products should be completely separate from piping systems for sll other
tanks, including ewmpty tanks, and from all cargoe compressors., If the
piping system for the tanks to be loaded with the preduct 1Is not inde—
pendent as defined in 17,2G.Z‘Ehe required piping separation should be
accomplished by the removal of spool pleces, wvalves, or other pipe
sections and the installaticn of blank flanges at these locations. The
required separation applies to all liquid and vapour piping, liquid and
vapour vent lines and any other possible connexions such as common inert

gas supply lines.

17.20.14.2 The product should be transported only in accordance with
cargo handling plans that have been approved by the Administration. Each
intended loading arrangement should be shown on a separate cargo handling
plan. Carge handling plans should show the entire cargo piping system
and the locations for installation of blank flanges needed to meet the
above piping separation requireuments. A =eopy of =sach approved carge
handling plan should be kept om beard the ship. The International
Certificate of Fitness for the Carriage of Liquefied Gases in Bulk should

be endorsed to imclude reference to the approved cargo handling plans,

17.20.14.3 Before loading the product, certification verifyisg that
the required piping separation has been achieved should be obtzined from
a competent authority, acceptable to the Administration, and carvied on
board the ship. Each coonexion between a2 blank flange snd pipeline
flange should be fitted with 2 wire and seal by the comperent suthority’s
repregentative to ensure that inadvertent removal of the blank flange is

impossiblie,

17.20.,15 The maximum allowable tapk filling limite for sach cargo tank
should be indicated for each loading temperature which may be applied and
for the applicable wmaximum reference temperature, on & list to be
approved by the Admuinistration. A copy of the list should be permanently

kept on board by the masgter.
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17.20.16 The cargo should be carried under a suitable protective padding
of nitrogen gas. An automatic niltrogen make-up system should be
installed to prevent the tank pressure falling below 0.07 bar in the
event of product temperature fall due to ambient conditions or mal-
functioning of refrigeration system. Sufficient nitrogen should be
available on board to satisfy the demand of the automatic pressure
control. Nitrogen of commercially pure quality (99,9 per cent by volume)
should be used for padding. A battery of nitrogen bottles connected to
the cargo tanks through a pressure reduction valve satisfies the inten—

tion ¢f the expression “"automatic” in this context.

17.20,17 The cargo tank vapour space should be tested prior to and after

loading to ensure that the oxygen content is 2 per cent by volume or less,

17.20.18 A water spray system of sufficient capacity should be provided
to blanket effectively the area surrounding the loading manifold, the
exposed deck piping associated with product handling and the tank domes.
The arrangement of piping and nozzles should be such as to give a uniform
distribution rate of 10 {,/mzmin. The water spray system should be
capable of both local and remote manual operation and the arrangement
should ensure that any spilled cargo is washed away. Additionally, a
water hose with pressure to the nozzle, when atmospheric temperatures
permit, should be comnected ready for immediate use during loading and

unloading cperations.

17.21 Vinyl chloride

In cases where polymerization of vinyl chloride is prevented by
addition of an inhibitor, 17.8 is applicable. In cases where no or
insufficient dinhibitor has been added, any inert gas used for the
purposes of 17.6 should contain not more oxygen than 0.1 per cent.
Before loading is started, imert gas sawples from the tanks and piping
should be analysed, When vinyl chioride is carried, a positive pressure
should always be maintained in the tanks, alse during ballast voyages

between successive carriages.
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CHAPTER 18 ~ OPERATING REQUIREMENTS

18.1 Carge information

18.1.1 Information should be on board and available to all concerned,
giving the necessary data for the safe carriage of cargo. Such informa-

tion should include for each product carried:

.1 a full description of the physical and chemical properties

necessary for the safe containment of the cargo;
.2 action to be taken in the event of spills or leaks;
.3 counter~measures against accidental personal contact;
.4 fire~fighting procedures and fire-fighting media;

.5 procedures for cargo transfer, gas—freeing, ballasting, tank

cleaning and changing cargoes;

.6 special equipment needed for the safe handling of the parti-

cular cargo;
.7 minimum inner hull steel temperatures; and

.8 emergency procedures.

18.1.2 Produets required to be inhibited should be refused if the
certificate required by 17.8 is not supplied.

18.2 Compatibility

18.2.1 The master should ascertain that the quantity and character of
each product to be loaded are within the limits indicated in the Inter-
natiional Certificate of Fitness for the Carriage of Liquefied Gases in
Bulk provided for ia 1.5 and in the Loading and Stability booklet
provided for im 2,2.5 and that products are listed in the International
Certificate of Fitness for the Carriage of Liquefied Gases in Bulk 1f so

required under section 3 of the Certificate.

Bilaga
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18.2.2 Care should be taken to avoid dangerous chemical reactions if

cargoes are mixed. This is of particular significance in respect of:

.1 tank cleaning procedures required between successive cargoes in

the same tank; and

.2 simsltaneous carriage of cargeoes which react when mixed. This
should be permitted only if the complete cargo systems
including, but not limited to, cargo pipework, tanks, vent

systems and refrigeration systems are physically separate.

18.3 Personnel training¥

18.3.1 Personnel involved in cargo operations should be adequately

trained in handling procedures.

18.3.2 All personnel should be adequately trained in the use of
protective eguipment provided on board and have basic training in the
procedures, appropriate to their duties, necessary under emergency

conditions.

18.3.3 Officers should be trained in emergency procedures to deal with
conditions of Jleakage, spillage or fire involving the carge and a
sufficient number of them should be instructed and trained in essential

first aid for the cargoes carried.

18.4 Entry into spaces

18.4.1 Pesonnel should not enter cargo tanks, hold spaces, void
spaces, cargoe handling spaces or other enclosed spaces where gas may

accumulate, unless:

* Reference is made to the provisions of the International Comvention
on Standards of Training, Certification and Watchkeeping for
Seafarers, 1978 and in particular to the "Mandatory Minimum
Regquirements for the fTraining and Qualifications of Masters,
Officers and Ratings of Chemical Tankers” ~ Regulation V/2, Chapter
¥ of the Aunnex to that Convention and to Resolution 11 of the
International Conference on  Training and Certification of

Seafavers, 1978,
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.1 the gas content of the atmosphere in such space is determined
by means of fixed or portable equipment to ensure oxygen

sufficiency and the absence of toxic atmosphere; or

.2 personnel wear breathing apparatus and other necessary protec-
tive equipment and the entire operation is under the close

supervision of a responsible officer.

18.4.2 Personnel entering any space designated as gas—dangerous on a
ship carrying flammable products should not introduce any potential
source of ignition into the space unless it has been certified gas—free

and is maintained in that condition.

18.4.3.1 For internal insulation tanks, special fire precautions should
be taken in the event of hot work carried out in the vicinity of the
tanks. For this purpose gas absorbing and de~absorbing characteristics

of the insulation material should be taken inte account.

18.4.3.2 For internal insulation tanks, repairs should be carried out in

accordance with the procedures provided for in paragraph 4.4.7.6.

18.5 Carriage of cargo at low temperature

18.5.1 When carrying cargoes at low temperatures:

.1 if provided, the heating arrangements associated with cargo
containment systems should be operated im such a manmer as to
ensure that the temperature does not fall below that for which

the material of the hull structure is designed;

.2 loading should be carried out in such a manner as to ensure
that unsatisfactory temperature gradients do not occur in any

cargo tank, piping, or other ancillary equipment; and

.3 when cooling down tanks from temperatures at or near ambieat,
the cool down procedure laid down for that particular tank,

piping and ancillary equipment should be followed closely.

Bilaga
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18.6 Protective equipment

Personnel should be made aware of the hazards associated with the
cargo being handled and should be instructed to act with care and use the
appropriate protective equipment as _mentioned in 14.1 during cargo

handling.

18.7 Systems and controls

Carge emergency shutdown and alarm systems involved in cargoe trans-—
fer should be tested and checked before carge handling operations begin.
Essential cargo handling controls should also be tested and checked prior

to transfer operations.

18.8 Cargo transfer operations

18.8.1 Transfer operations including emergency procedures should be
discussed between ship personnel and the persons responsible at the shore
facility prior to commencement and communications maintained throughout

the tramsfer operations.

18.8.2 The closing time of the valve referred to inm 13.3.1 (i.e. time
from shut-down signal initiation to complete valve closure) should not be

greater than:

3600 U
T (=)
where: U = ullage volume at operating signal level (m3)
LR = magimum loading rate agreed between ship and shore facility
(m?/h).

The loading rate should be adjusted to limit surge pressure on valve
closure to an acceptable level taking into account the loading hose or

arm, the ship and the shore piping systems where relevent.

18.9 Additional operating reguirements

Addirional operating requirements will be found in the following

paragraphs of the Code:

3.8.4, 3.8.5, 7.1.1.5, 8.2.5, 8.2.7, 9.4.2, 12.1.1, 12.1.10,
13.1.3, 14.2.5, 14.2.6, 14.3.1, 15.1, 15.2, 16.2.2, 17.4.2, 17.6,
17.7, 17.12, 17.13, 17.14, 17.15, 17.16, 17.17, 17.18, 17.20.
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CHAPTER 19 - SUMMARY OF MINIMUM REQUIREMENTS

Explanatory Notes to the Summary of Minimum Requirements

The UN Numbers as listed in the table

. of Chapter 19 are intended for
information only.

F+T

UN Numbers
Vapour detection F
required {column f)
T
0
Gauging -~ types 1
permitted (column g)
C
R

Refrigerant gases

Flammable vapour detection
Toxic vapour detection
Oxygen analyser

Flammable and toxic vapour
detection

Indirect or closed, as
described in 13.2.2.1 & .2

Indirect, or closed, as
described in 13.2.2.1, .2 & .3

Indirect, closed or
restricted, as described in
13.2.2.1, .2, .3 & .4

Non-toxic and non-flammable
gases such as:

dichlorodifiuoromethane (1028)

dichloromonoflucromethane
(1029}

dichlorotetrafluoroethane
(1958)

monochlorodifluoromethane
(1018)

monochlorotetrafluoroethane
(1021)

monochlorotrifluoromethane
(10223

Unless otherwise specified gas mixtures containing less than 5 per cent
total acetylenes may be tramsported with no further requirements than

those provided for the major components.
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Appendix

MODEL FORM OF INTERNATIONAL CERTIFICATE OF FITNESS FOR
THE CARRIAGE OF LIGUEFIED GASES IN BULK

INTERNATIONAL CERTIFICATE OF FITNESS FOR THE CARRTAGE OF
LIQUEFIED GASES IN BULK

(Cfficial seal)

Issued under the provisions of the
INTERNATIONAL CODE FOR THE CONSTRUCTION AND
EQUIPMENT OF SHIPS CARRYING LIQUEFIED GASES IN BULK
(resolution MSC..(48))

under the authority of the Government of

------------------------------- LR R L N N R R R R R RS

(full official designation of country)

DY ot ieiintcosrscnosacsscascasstacanncesnorronrans cesereveensasaassaenans s

(full official designation of the competent person or
organization authorized by the Administration)

Name of Distinctive Port of Cargo Ship_type
shi number or cepistr capagity {section 2.1 /
P letter 8 y (m™) of the Code)~

l

Date on which keel was laid or on which the ship was at a similar stage
of construction or (im the case of a converted ship) date on which
conversion to a gas carrier was commenced:

-------------- $ 32T E o BewaTETA0EO0 L ERDHS P2 2SN LY EF 6T DS S DS T8 Ak EE SO aD

The ship is exempted from compliance with the following provisions of the
Code:

The Certificate should be drawn up in the official language of the
issuing country. If the language used is neither English nor French, the
text should include a translation into one of these languages.
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THIS I8 TO CERTIFY:
1 .1 That the ship has been surveyed in accordance with the

provisions of section 1.5 of the Code;

.2 that the survey showed that the structure, equipment, fittings,
arrangements and materials of the ship and the conditions
thereof are in all respects satisfactory and that the ship
complies with the relevant provisions of the Code.

2 That the following design criteria have been used:

.1 ambient air temperature 1ot 74

.2 amblent water temperature .......... OCE/

.3
Tank type Stress factorséj Materialséf MARVS
and number A B c D

Cargo piping

NB  Tank numbers referred to in this 1list are identified on
the annexed, signed and dated tank plan numbered 2A.

.4 Mechaniecal properties of the «cargo tank material were
determined At ....eovo0es..2CH

3 That the ship is suitable for the carriage in bulk of the following

products, provided that all relevant operational provisions of the Code
are ebserved:é
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Products Conditions of carriage
{tank numbers, etc.)
Continued on the annexed signed and dated sheet(s) number 1A
Tank numbers referred to in this list are identified on the
amexed signed and dated tank plan numbered 24
4 That ian accordance with sections 1.4/2.8.2% the provisions of the

Code are modified in respect of the ship in the following manner:

5 That the ship must be loaded:

*,1 in accordance with the loading conditioms provided in the
approved loading manual, stamped and dated .....evsesee.. and
signed by a responsible officer of the Administration, or of an
organization recognized by the Administration;

%,2 1in accordance with the lcading Iiimitations appended to this
Certificate.

Where it is required to load the ship other than in accordance with

the above instruction, then the necessary calculations to justify

the proposed loading conditions should be communicated to the
certifying Administration who may authorize in writing the adoption
of the proposed loading condition,¥¥%

* delete as appropriate.
#k Instead of being incorporated im the Certificate, this text may be
appended to the Certificate if duly signed and stamped.
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This Certificate is valid unril ...... sereatcscsaaranuan veesesesnonns
ISBUBA B s iusvviessasssstsssusecasseacsransscnsaserasasascssnnonnnna

(place of issue of Certificate)

{Date of issue) B (Signature of authorized
official issuing the
Certificate)

(Seal or stamp of issuing
Authority, as appropriate)

Notes on completion of certificate:

by,

s/

“"Ship type“: Any entry under this column must be related to all
relevant recommendations, e.g. an entry "Type 2G" should mean Type
2G in all respects prescribed by the Code.

Paragraphs 2.1 and 2,2: The ambient temperatures accepted or
required by the Administration for the purposes of 4.8.1 of the Code
to be inserted,

Paragraph 2.3: Stress factors and materials as accepted or required
by the Administration for the purposes of 4.5.1.4 and 4.5.1.6 of the
Code to be inserted.

Paragraph 2.4: Temperature accepted by the Administration for the
purposes of 4.5.1,7 to be inserted.

Paragraph 3: Only products listed in Chapter 1% of the Code or which
have been evaluated by the Administration in accordance with
paragraph 1.1.6 of the Code should be listed. In respect of the
latter T“new products, any special requirements provisionally
prescribed should be noted.

»

ENDORSEMENT FOR MANDATORY ANNUAL SURVEYS

THIS IS TO CERTIFY that a mandatory annual survey requird by

1.5.2,1.%4 of the Code, the ship was found to comply with the relevant
provisions of the Ianternational Gas Carrier Code.

Signed: ..eccesesonsnnnas
{Signature of authorized
cfficial)

Place: L.eseacovanorvonos

(Seal or stamp of the Authority, as appropriate)

Bilaga
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Signed: .....iiiivanennnn
(Signature of authorized

official)
Place:! tvesiceewenn. creas
Date: ... vieiiennnnnn [OPR.

(Seal or stamp of the Authority, as appropriate)

Signed: .,...... src e
(Signature of authorized

official)

Place:! ...iuieiennnsmnnnns

DAte: tivivieannrrnasanna

(Seal or stamp of Authority, as appropriate)
Signed: ,......... veessen
(8ignature of authorized
official)

Place! vueveeenenvsssanen

Date! (iiiiciennenvnnnnns

{8eal or stamp of Authority, as appropriate)

NOTE: An intermediate survey may take the place of a mandatory annual
survey where the relevant provisions of 1,5.2.1.3 and 1.5.2.1.4

are complied with.
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ENDORSEMENT FOR INTERMEDIATE SURVEYS
THIS IS TO CERTIFY that at an Intermediate Survey regquired by

1.5.2.1.3 of the Code, the ship was found to comply with the relevant
- provisions of the International Gas Carrier Code.

Signed: veieeavesraveoce .

(Signature of authorized
official)

Place: svivvasonveraosans

Pate! ...cveecvens cesaeas

(Seal or stamp of the Authority, as appropriate)

Signed: ..veeeveararevcns
{Signature of authorized

official)
Place: (uueseerosescenes .
DALE! sevacosossnonasscns

(Seal or stamp of Authority, as appropriate)
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Throughout the Code:

1 wvhere mixtures of gases orx chemicals are given in the text they should
be joined by a hyphen (".i.eeccosmonsssscsss')s

2 the abbreviation of per cemt (%) should only follow figures used for
perceniages:

3 For tonnege the term “itons gross tonnage” should be used throughouts

4 any refersunce to pressure/bacunm or gimilar accepted technical terms,

should be joined by an obligue stroke:
5 capitals should be used wherever the term "Recognived Standards™ appears:

6 vwherever the term "1981 SOLAS Amendments® appears, it should read nigg3
SO0LAS Amenduents®,

Ligst of contents

Appendix insert VINTERNATIONALY between ™OFY and “CERTIFICATEM

Preamble

First line last word should read “standard”

Fifth line ingert o' between Ysghip" and "ite"

Chapter 1

Regulationss

1elel fourth line replace Pceritain other substances™ with Yother
products®

1.1.2 second iine replace "were" with "awe" (twice)

1.1.2 last line replace "[1 May 1986] with "1 July 1986"

leled Replace text with the following:

"1.1.4.1 Vhen carge tanks contain products for which the Code requires
a type IG-ship, neither flammeble liguids baving a flashpoint of 60°C
{closed cup test) or less, nor flammable products listed in Chapter 19,
should be carried in btanks located within the protective zones

described in 2.6.1.1.
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1.1.5
1.1.7.2
1.3.6

1.3.15

1.1.4.2 Similarly, when cargo tanks contain products for which the
Code requires a type 2@/2PG~ship, the above mentioned flammsble
ligquids should not be carried in tenks located within the protective

zones described in 2.6.1.2.

1.3.4.3 In each case the restriction applies to the profective zomes
within the longitudinal extent of the hold spaces for the cargo tanks
loaded with products for which the Code requires a type 1G or
26/2PC-ship,

l.1.4.4 The sbove mentioned flammable liquids and products may be
carried within these protective zones when the quantity retained in
the cargo tanks of products for which the Code requires a type 1G ox
2&/2Pﬂ—ship is solely used for cooling, cireulation or fuelling

purposes.”

first line raeference should be "1.1.7.1"
second line reference should read "1.1.7.1.2%
fifth line ingert "at" between "or" and “the"
firest line replace "those" with "the

Ingert new 1.3.20 to reads

Rewnumber

1.3.27

"Independent” - means that a piping or venting system, for example,
is in no way cormected fo another system and there are no provisions

aveilable for the potential commection %o other systems."
"1.3.20" to "i.3%.30" to read M1,3.21%" 4o "1.3,310

lagt line insert "gauge" after pressure figures expressed in

!i‘barﬁ

Ingert new l.3.32 to read:

200

"Separate’ « means that a cargo piping system or carge vent, for
example, is not comnected to another cargo piping or carso vent
system. This separation may be achieved by the use of design or
operational methods. Operational methods should not be used within
a cargo tank and should consist of one of the following types:

«1 removing spool pieces or valves and blanking the pipe ends;

.2 arrangement of two spectacle flanges in series with provisions for
detectiing leakage into the pipe between the fwo spectacle flanges.!



Re-number

1.5.1.3

1.5.2.1.3

Chapter 2

Regulations:

2.1.1

2.1.2.3

2.1:4
2,3.2
2.8.2
2.9.1.1
2.9.2

Chapter 3

Regulations:

3.1.5.2
3eleba3
3ele5:4

3e1e5.5
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W ,5,%51% o vead Yl.3.33"

"1.3.32,1" to read ¥1.3,34%

11,3,32.2" to rvead "L.3.35"

"1,3,33% 4o Y1,3.37% to vead "1.3.36" to "1.3.407

Replace "Port Administration" with "Port State Authority"

Replace the present footnote with "Port State Authority has the
mesming as presented in Chapter I, Regulation 19 of the 1978
1978 Protocol to the 1974 SOLAS Convention.”

third line

twelfth line

eighth line

gixth line

first line
first line
last line
fourth line

figure 2.1

at the end
third line

gecond line

third line

replace “"cetificate® with Yeertificate"

replace "Firness" with "Fitness"

replace "mull" with "shell®

insert "gauge" after pressure figures expressed in

Yhar®

replace "it" with "a ship"
replace "gection" with “chapher"
replace "1.5" with "1.5.4"
veplace "thoge with "openings"

note to left should read "whichever is lesg"

insert "i®
delete "arrangement®

after "3.8" insert "and emergency cargo jettisoning
piping systems in accordance with 3.1,6"

replace “arrangement® with “piping system"

Re-rmmiber 73.1.5.6% as "3,1,6" and re-mmber "3.1.6" ag "3.1.7"
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New 3.1.6

Hew Zaleb

3e2.1

3.2.4

3.2.4

Je301.2

3.3»1;3

3e3.103

3e3.1.3
3e4s2s2,1

Beftelee?

372

348,11
3.8.4
Chapter 4
Regulations:

4e.3.2.1

202

first iine should read:s "Any emergency camrgo Jettisoning
piping systen should comply with 3.1.5 as
appropriate and may be led aft!

fourth line replace “arrangement” with “piping eysten”

fourth line insexrt "the entry of" between "avoid" and "gas
and replace "enlering® with “Hol

seventh line replace "Port lights" with "Windows and side
soutiies™

ninth and replace "navigating bridge" with "™wheelhouse®

eleventh lines

fifth line last word should read "breadih®

Tirst and replace YHhis paragraph“ with "3,3,1,2%

gecond lines

fourth line insert "the entry of' between "avoid" and "“gas"

change "located so™ to Yso locatedh
fifth 1ine replace “from enbering’ with Mot
Anend to read:

"3.4.1.2,1 if the entrance complies with %.2:4, the control room

may have access to the spaces described above; ™

Amend to reads

"3.4.1.2.2 if the entrance does not comply with 3:2s4, the
control room should have no access to the Spacesg
described above and the boundaries to such spaces
should be insulated o "A-60! Class integrity."

First line Tinter-barrier® should read as one word and
throughout the whole text of the Code,

fifth line reference should read "1.3.38%

eighth line replace "Porxt lights" with "Side scuttles!

Tirgt line insert Ygauge' after pressure figures expressed
in Nbarﬂ



4o4w6-1
badleTe2:3

4eBe1eD

4.7.3

4.10.8.3
Chapter 5
Regulations:
5e243.1
5e263.3
De34242,5
Sede2sl

5‘4.3.2

Regulagtionst
6.3.7.1
Rewmumber

firat line
sacond line
third line
from bottom

footnote (1)
to table

third line

second line
first and
second lines
fifth line

fifth line
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Fage 5
first word should read Yscantlings™

“recognized standsrds"™ should be cepiltalized end
throughout the text of the IGC Code

gubscript “dny" should read "dyn"
third iine, reference should read "4.2.1.3"

replace “these" with "thome"

ingert "gauge! between "maximm" and “pressure®

ingert Ygenge" after pressure figures

expressed in "bar"

insert Yor inext! between "insext" and "gas"

Modify the first sentence as follows:

"Fangss should comply with standards acceptable to the
Administration es to their type, manufacture and test,.™

third line

first line
firegt line
last line

note 46/

no change

delete “However"!, capitalize "when"

insert Ygauge! after pressure figures

expressed in “bar"

should reads:

%4 specially heat treated 5% nickel steel, for
example triple heat treated 5% nickel steel, may
be used down to --165°C upon special agreement with
the Administration, provided that the impact tests
are carried out at ~196 C,"

’ "6.507.2" to read ns;zwvulaiﬂ

"6,.3.7.3" to read "6.3.7.2.2"
6.3 T4 to vead "6.3,7.1.3%
HE,%,T5% w0 M6,3.7.9" to read "6.3.7.2" to ¥6.3.7.6"
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Chapter 7
Regulation:

Talae?

Chapter 8
Reguiationss

832«8.5

8.2.17
Chapter 9
Regulation:
9.2.3
Chapter 10
Regulations:
10.1.2
10.1.4
Chapter 11
Begulations:

1l.2.1

11.3.2

11.4.3

Chapter 12
Regulation:

12.1.9.3

204

perultimate line

fourth line

third line

sscond line

third line

first line

lagt line

thixd lins
from end

fourth and
fifth lines

ingert Ydesign" between "these® and
"temperatures?

should read: ‘'provided by the combined
capacity of all valves, if a suitably
maintained spare valve is"

reference should vead "1,3,23"

reference should read "9,2.2.1"

replace "should" with “needh®

delete "“or both'

ingert “gauge™ after preasure figures
sxpressed in Yhar®

replace Mafter™ with "afth

amend to read: YFor ships with a cargo
capacity of less than 1,000 m3 only one such
unit need be fitted subject to approval by the
Administration. A monitor should be"

delete brackets around Ystainless stesl!



Chapter 13
Regulations:
13.3.2
13.3.3
13.6.5

13.6.11
Chapter 14
Regulations:
14.2.3.1

14.2.4

14.4
14.4.3

Chapter 16
Regulations:
16,2,1,2
16.2.3
16.2.4

Chapter 17
Regulationa:

17.4.2
17.4.2
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first line delete "Unless required otherwise in Chapler 17"
firet line add a ¥," after "if any"
penul timate insert Ysuch equipment is" betwesen "When" and
1ine Ylooated"
geventh line ingert "location" between "head" and “sequentially™
gixth line replace Ycylinders" with Mair boltles"
sixth and replace Yeylinders" with Mair bottles"
elighth lines
heading . change "personal® to "personnel™

Add the following sentence: "rhe showers and eye wash should be

operable in all ambient conditions."

geventh line last word should be “ventilated®

first line "yentilation" should read “ventilated"

Amend the firsi sentence to read:

w6,2,4 A ventilation hood or casing chould be provided for the
areas occupled by flanges, valves, etc., and for the gas fuel piping,
which is not enclosed in the double wall piping system or ventilated
duct, at gas utilization units,; such as boilerg, diesel engines and

gas turbines."
firgt line replace "for ships® with "for a ship"
second line insert "not" between "should" and "be®
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17.4.2

17.14.1.4,
17.14.2,1,
17.14.2.2,
17.14.4.4

1715

17.16.4

‘17.16,7

17.16.8

17.16.10
17.17
17,17

17.18.4

17.18,.5

17.20

17.20.2

206

last paragreph beginning “If the cghip ..." ghould be numbered
"17:4.3" and should start ¥If the ship is to carry consecutively
products ag specified in 17.4.2 with & ..."

In the last line substitule “ecazgo" for "shipis"

sixth line
fourth line

second line
second line

heading

) insert “gange! affer pressure
figures expressed in "bar®

ingert "end" after "diethyl ether"
delete the /% after vinyl®

last sentence, amend to wead: YParticular care should be taken
in the case of samonisa in tanks made of steel other than stainless

gteel.?
amend to read:

"17.16.7 Pressure relief valves should be set at a pressure of
not less than 5.5 bar gavge. The maximm set pressure should be

specially approved by the Administration.Y

first line change reference to "17.20,15%
first line change reference to "17.20,17"
heading insert "and® after "Isopropylamine

2dd after "provided” the words "as defined in
1n35323“

first sentence
Delete the rest of the parasraph.

last sentence, amend to read: "For the example compositions given

in 17.18.2, the following features should be provided:"
amend bext to read:

"17.18.5 The piping system, including the carso refrigeration
systen, for tanks to be loaded with methyl acetylene~propadiene
mixtures should be either independent (as defined in 1.3.20) or
separate (as defined in 1.3.32) from piping and refrigeration

systems for other tanke. This segregation applies to all liguid
and vapour vent lines and any other possible connections, such as

commonr inert gas supply lines.!
heading last word should read “weight!

delete



Re-niumber

17.20.2.2

17.20.2.4

Re~number
Re-number
Re-rumber

17.20.5.2

Re~number

17.20.12

Re~number
17.20.13.1
17.20.13.2

17.20.13.3

17.20.15

Re~number
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#17,20,3,1% to ¥17,20.3.6" Yo read "17.20.2,1% to 17,20.2,6"

amend last sentence to read: "Particular care should be taken in
the case of ammonia in tarks made of steel other than stainless

steel.

first senbence delete "including® and add at the end: ‘'and any
vigible structural defects”

"17.20,4.1" t0 "17.20.4.4" to read "17.20.3.1" to "17.20.5.4"

17,20,5% 4o vead "17.20.4"

117,20,6.1" to "17.20.6.3" to read "17.20.5.1" to "17,20.5.3"

gecond line insert Pgange" after pressure figures expressed
in "bar"

"17.20, 7" o "17.20.13" to vead "17.20.6" to "17.20.12%

ingert new text as follows:

WPregsure relief valve setiings should not be less than 0.2 bar
gauge and for type C independent cargo tanks not greater than 7.0
bar gauge for the carriage of propylene oxide and not greater than
5.% bar gauge for the carriage of ethylene oxida/@ropylene oxide
mixtoures,”

"17,20.14.1% 0 Y17.20.14.3" to read "17.20.13.1" to "17.20.13.3"
veference should read: "1.3.20%

Tirst line replace "product" with "products"

Amend the paragraph as followss

"17,20,13.3 Befors loading the product, certification verifying
that the mequirved piping separation has been achieved should he
obtained from a responsible person acceptable to the Port
Admiristration and carried on board the ship. Bach connection
between a blank flange and‘pipeline flange should be fitted with a
wire znd seal by the responsible person o ensure that inadvertent

removal of “the blank flange is impossible."

third line insert "gauge" after pressure figures expressed

in Yhart

"17,20,15% to "17.20.18% %o mead "17.20.14" to "1 7.20.17"
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Chapter 18
Regulations:
18.1 insert new 18.1.3 as follows:
"18.1.3 A copy of this Code or national regulations incorporating _
the provisions of this Code should be on board every ship covered
by this Code.™
18.2.2.2 last line delete "physically" and add after separate’ Yag
defined in 1.3,.32"
18.3% footnote - replace "Chemical Tankers" with "Liquefied Gag
Carriersh
replace "Regulation V/2" with "Regulation v/3
replace "Resolution 11" with MBesolution 12"
18.9 second line replace "13.1.3" with "13.1.4"

Chapter 19 ~ SUMMARY OF MINIMUM REQUIREMENTS

Entry/eolumn 'at
Acetaldehyde

Butadiene

Ethylene oxide
Ethylene oxide/propylene oxide
mixture with ethylene oxide

content of not more than 30%
by volume

Propylene oxide

Vinylidene chloride

Amendment

Column tht

Column ‘e!
Column *ht

Column fht

Colum 1a!

-—

amend "17.6" ‘o read "17,6,1"

amend "Inert" +to read "."
insert "17.4,3"

amend "17.6" to read "17,6,1"

amend entry to read:

"Bthylene oxide/bropylene oxide mixtures with
ethylene oxide content of not more than 30%

by weight"

Column 'h® - amend "17.6" to read Wi7.6,1M

Column *hf — amend “17.6" to read "17.6,1"

Column *h' ~ ingsert M17.6.1"

Appendix - MODEL FORM OF INTERNATIONAT CERTIFICATE

In the first line of endorsement For mandatory anmmal surveys insert Mat? between

!!tha-t" and !?a!! .

"(Resolution MSC..(48))", complete to wead "(Resolution MSC.5(48))"
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Note at the bottom of the table should read:

"B  Tank numbers referred to in this list ave identified on
Attachwent 2, signed and dated tank plan.”

Hotes at the bottom of the table showld read:

Yontimied on Lttachment 1, additional signed and dated sheets.
Tank numbers referred to in this list are identified on
Attachment 2, signed and dated tank plan."
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Insert as Attachment 1 to the model form of the International Certificate of
Fitness for the Carrisge of Liquefied Gases in Bulk the followings

VATTACHMENT 1 TO THE INTERNATIONAL CERTTFICATE
OF FIINESS FOR THE CARRTAGHE OF
LIQUEFIED GASES IN BULX

Continued list of products to those specified in Section 3, and their condition

of carriage.

Product Conditions of carriage
roducts (tank numbers, ete,)

DATE seovinsesvassasn Sessessuesembosacatasacens

(AS FOR CERTIFICATE) SIGNATURE OF OFFICIAL
ISSUING THE CERTIFICATE
AND/OR SEAL OF ISSUING

AUTHORTTY ’
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Tnsert as Attachment 2 to the model form of the Tniternationsl Certificate of

I3

Fitness for the Carriage of Liguefied Gases in Bulk the Ffollowing:

WATTACHVENT 2 TO THE INTERNATIONAL CERTIFICATHE
OF FITNESS FOR THE CARRIAGE OF
LIQUEFIED GASES TN BULK

TANK PLAN {SPECIMEN)

NAME OF SHIP: cocoevasasccnccossncecasse

DISTINCTIVE NUMBER OR LETTERS: ccsevensscescosrsccrcvavsn

v Carge Area p
—
Diagrammatic tank plan to be
drawn in this area
Iy
SIGNATURE OF OFFICIAL

{AS FOR CERTIFICATE)
ISSUING THE CERTIFICATE

AND/OR SEAL OF ISSUING
AUTHORITY »
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RESOLUTION MSC,17(58)

adopted on 24 May 1990

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR THE
CONSTRUCTION AND EQUIPMENT OF SHIPS CARRYING
LIQUEFIED GASES IN BULK (IGC CODE)

(Harmonized System of Survey and Certification)

THE MARITIME SAFETY COMMITTEE,

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

RECALLING ALSO resolution MSC.5(48) by which the Committee adopted the
International Code for the Construction and Equipment of Ships Carrying
Liquefied Gases in Bulk (IGC Code),

NOTING part C of chapter VII of the International Convention for the
Safety of Life at Sea, 1974 (SOLAS 1974) as amended, by which amendments to
the IGC Code shall be adopted, brought into force and take effect in
accordance with article VIII of that Convention,

NOTING FURTHER resolution 10 of the International Conference on Tanker
Safety and Pollution Prevention, 1978 and resolution 4 of the International
Conference on the Harmonized System of Survey and Certification, 1988, which
recommended that IMO take the necessary action to introduce the harmonized
system of survey and certification into various conventions and codes,

HAVING CONSIDERED at its fifty—eighth session amendments to the IGC Code
proposed and circulated in accordance with article VIII(b)(i) of SOLAS 1974,

1. ADOPTS, in accordance with article VIII(b)(iv) of SOLAS 1974, amendments
to the IGC Code, the text of which is set out in the Annex to the present
resolution;

2. REQUESTS the Secretary-Genmeral, in conformity with article VIII(b)(v) of
SOLAS 1974, to transmit to all Contracting Governments to the Convention
certified copies of the present resolution and the text of the amendments
contained in the Annex;

3. DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of SOLAS 1974,
that the amendments shall be deemed to have been accepted on the date six
months after the conditions for the entry into force of both the 1988 SOLAS
Protocol and the 1988 Load Line Protocol are met, provided that the date of
acceptance is not before 1 August 1991, unless prior to that date, objections
are communicated to the Organization as provided for in article VITI(b)(vi)(2

W/5700X/EWP
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4, INVITES Contracting Governments to note that, in accordance with
article VIII(b)(vii)(2) of SOLAS 1974, the amendments shall enter into force
six months after their acceptance in accordance with the preceding paragraph;

5. REQUESTS that the Secretary-General inform all Contracting

Governments when the conditions for the entry into force of both the

1988 SOLAS Protocol and the 1988 Load Line Protocol are met and, in conformity
with article VIII(g) of SOLAS 1974, when the amendments to the IGC Code
contained in the Annex to the present resolution will enter into force;

6. REQUESTS FURTHER the Secretary-General to transmit to the Members of the
Organization which are not Contracting Governments to SOLAS 1974 copies of the
resolution and its Annex and to inform them when the amendments enter into
force.

W/5700X/EWP

214



SJOFS 2006:36
Bilaga

MSC 58/25/Add.1
ANNEX 4
Page 3

ANNEX

AMENDMENTS TO THE IGC CODE

1.3 Definitions
New definition should be added as follows:

"1.3.3.3 "Anniversary date" means the day and the month of each year which
will correspond to the date of expiry of the International Certificate of
Fitness for the Carriage of Liquefied Gases in Bulk".

1.5 Surveys and Certification
The existing text of section 1.5 should be replaced by the following:
"1.5.1 Survey procedure

1.5.1.1 The survey of ships, so far as regards the enforcement of the
provisions of the regulations and granting of exemptions therefrom, should be
carried out by officers of the Administration. The Administration wmay,
however, entrust the surveys either to surveyors nominated for the purpose or
to organizations recognized by it.

1.5.1.2 The Administration nominating surveyors or recognizing organizations
to conduct surveys should, as a minimum, empower any nominated surveyor or
recognized organization to:

.1 require repairs to a ship; and

.2 carry out surveys if requested by the appropriate authorities of a
port State.

The Administration should notify the Organization of the specific
responsibilities and conditions of the authority delegated to nominated
surveyors or recognized organizations for circulation to the Contracting
Governments.

1.5.1.3 When a nominated surveyor or recognized organization determines that
the condition of the ship or its equipment does not correspond substantially
with the particulars of the International Certificate of Fitness for the
Carriage of Liquefied Gases in Bulk or is such that the ship is not fit to
proceed to sea without danger to the ship, or persomns on board, or without
preseanting unreasonable threat of harm to the marine environmeat, such
surveyor or organization should immediately ensure that corrective action is
taken and should in due course, notify the Administration. If such corrective
action is not taken, the Certificate should be withdrawn and the
Administration should be notified immediately; and, if the ship is inm a port
of another Contracting Government, the appropriate authorities of the port
State should also be notified immediately. When an officer of the
Administration, a nominated surveyor or a recognized organizationm has notified
the appropriate authorities of the port State, the Government of the port
State concerned should give such officer, surveyor or organization any
necessary assistance to carry out their obligations under this paragraph.

When applicable, the Government of the port State concerned should take such
steps as will ensure that the ship does not sail until it can proceed to sea
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or leave the port for the purpose of proceeding to the nearest appropriate
repair yard available without danger to the ship or persons on board or
without presenting an unreasonable threat of harm to the marine environment.

1.5.1.4 In every case, the Administration should guarantee the completeness
and efficiency of the survey, and should undertake to ensure the necessary
arrangements to satisfy this obligation.

1.5.2 Survey requirements

1.5.2.1 The structure, equipment, fittings, arrangements and material (other
than items in respect of which a Cargo Ship Safety Construction Certificate,
Cargo Ship Safety Equipment Certificate and Cargo Ship Safety Radio
Certificate or Cargo Ship Safety Certificate are issued) of a gas carrier
should be subjected to the following surveys:

.1 an initial survey before the ship is put in service or before the
International Certificate of Fitness for the Carriage of Liquefied
Gases in Bulk is issued for the first time, which should include a
complete examination of its structure, equipment, fittings,
arrangements and material in so far as the ship is covered by the
Code. This survey should be such as to ensure that the structure,
equipment, fittings, arrangements and material fully comply with the
applicable provisions of the Code;

.2 a renewal survey at intervals specified by the Administration, but
not exceeding 5 years, except where regulation 1.5.6.2.2, 1.5.6.5,
1.5.6.6 or 1.5.6.7 is applicable. The renewal survey should be such
as to ensure that the structure, equipment, fittings, arrangements
and material fully comply with the applicable provisions of the Code;

.3 an intermediate survey within 3 months before or after the second
anniversary date or within 3 months before or after the third
anniversary date of the Certificate which should take the place of
one of the annual surveys specified in 1.5.2.1.4., The intermediate
survey should be such as to ensure that the safety equipment, and
other equipment, and associated pump and piping systems fully comply
with the applicable provisions of the Code and are in good working
order. Such intermediate surveys should be endorsed on the
Certificate issued under 1.5.4 or 1.5.5;

.4 an annual survey within 3 months before or after each anniversary
date of the Certificate, including a general inspection of the
structure, equipment, fittings, arrangements and material referred to
in 1.5.2.1.1 to ensure that they have been maintained in accordance
with 1.5.3 and that they remain satisfactory for the service for
which the ship is intended. Such annual surveys should be endorsed
on the Certificate issued under 1.5.4 or 1.5.5;

.5 an additional survey, either general or partial according to the
circumstances, should be made when required after an investigation
prescribed in 1.5.3.3, or whenever any important repairs or renewals
are made. Such a survey should ensure that the necessary repairs or
renewals have been effectively made, that the material and
workmanship of such repairs or renewals are satisfactory, and that
the ship is fit to proceed to sea without danger to the ship or
persons on board or without presenting unreasonable threat of harm to
the marine environment.
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1.5.3 Maintenance of conditions after survey

1.5.3.1 The condition of the ship and its equipment should be maintained to
conform with the provisions of the Code to ensure that the ship will remain
fit to proceed to sea without danger to the ship or persons on board or
without presenting unreasonable threat of harm to the marine environment.

1.5.3.2 After any survey of the ship under 1.5.2 has been completed, no
change should be made in the structure, equipment, fittings, arrangements and
material covered by the survey, without the sanction of the Administration,
except by direct replacement.

1.5.3.3 Whenever an accident occurs to a ship or a defect is discovered,
either of which affects the safety of the ship or the efficiency or
completeness of its life~saving appliances or other equipment covered by the
Code, the master or owner of the ship should report at the earliest
opportunity to the Administration, the nominated surveyor or recognized
organization responsible for issuing the Certificate, who should cause
investigations to be initiated to determine whether a survey, as required by
1.5.2.1.5, is necessary. If the ship is in a port of another Contracting
Government, the master or owner should also report immediately to the
appropriate authorities of the port State and the nominated surveyor or
recognized organization should ascertain that such a report has been made.

1.5.4 Issue and endorsement of International Certificate of Fitness

1.5.4.1 A Certificate called an International Certificate of Fitness for the
Carriage of Liquefied Gases in Bulk, should be issued after an initial or
renewal survey to a gas carrier engaged in international voyages which
complies with the relevant provisions of the Code.

1.5.4.2 An International Certificate of Fitness for the Carriage of Liquefied
Gases in Bulk should be drawn up in the form corresponding to the model given
in the Appendix. If the language used is neither English nor French, the text
should include the translation into one of these languages.

1.5.4.3 The Certificate issued under provisions of this section should be
available on board for examination at all times.

1.5.4.4 Notwithstanding any other provisions of the amendments to this Code,
adopted by the Maritime Safety Committee (MSC) by resolution MSC.17(58), any
International Certificate of Fitness for the Carriage of Liquefied Gases in
Bulk, which is current when these amendments enter into force, should remain
valid until it expires under the terms of this Code prior to the amendments
entering into force.

1.5.5 Issue or endorsement of Internatiomal Certificate of Fitness by
another Government

1.5.5.1 A Contracting Government to the 1974 SOLAS Convention may, at the
request of another Contracting Government, cause a ship entitled to fly the
flag of the other State to be surveyed and, if satisfied that the requirements
of the Code are complied with, issue or authorize the issue of the
International Certificate of Fitness for the Carriage of Liquefied Gases in
Bulk to the ship, and, where appropriate, endorse or authorize the endorsement
of the Certificate on board the ship in accordance with the Code. Any
Certificate so issued should contain a statement to the effect that it has
been issued at the request of the Government of the State whose flag the ship
is entitled to fly.
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1.5.6 Duration and validity of International Certificate of Fitness

1.5.6.1 An International Certificate of Fitness for the Carriage of Liquefied
Gases in Bulk should be issued for a period specified by the Administration
which should not exceed 5 years.

1.5.6.2.1 Notwithstanding the provisions of 1.5.6.1 of this regulation, when
the renewal survey is completed within 3 months before the expiry date of the
existing Certificate, the new Certificate should be valid from the date of
completion of the renewal survey to a date not exceeding 5 years from the date
of expiry of the existing Certificate.

1.5.6.2.2 When the renewal survey is completed after the expiry date of the
existing Certificate, the new Certificate should be valid from the date of
completion of the renewal survey to a date not exceeding 5 years from the date
of expiry of the existing Certificate.

1.5.6.2.3 When the renewal survey is completed more than 3 months before the
expiry date of the existing Certificate, the new Certificate should be valid
from the date of completion of the remewal survey to a date not exceeding

5 years from the date of completion of the renewal survey.

1.5.6.3 1If a Certificate is issued for a period of less than 5 years, the
Administration may extend the validity of the Certificate beyond the expiry
date to the maximum period specified in 1.5.6.1, provided that the surveys
referred to in regulation 1.5.2.1.3 and 1.5.2.1.4, applicable when a
Certificate is issued for a period of 5 years, are carried out as appropriate.

1.5.6.4 If a renewal survey has been completed and a new Certificate cannot
be issued or placed on board the ship before the expiry date of the existing
Certificate, the person or organization authorized by the Administration may
endorse the existing Certificate and such a Certificate should be accepted as
valid for a further period which should not exceed 5 months from the expiry
date.

1.5.6.5 If a ship, at the time when a Certificate expires, is not in a port
in which it is to be surveyed, the Administration may extend the period of
validity of the Certificate but this extension should be granted only for the
purpose of allowing the ship to complete its voyage to the port in which it
is to be surveyed, and then only in cases where it appears proper and
reasonable to do so. No Certificate should be extended for a period longer
than 3 months, and a ship to which an extension is granted should not, on its
arrival in the port in which it is to be surveyed, be entitled by virtue of
such extension to leave that port without having a new Certificate. When the
renewal survey is completed, the new Certificate should be valid to a date not
exceeding 5 years from the date of expiry of the existing Certificate before
the extension was granted.

1.5.6.6 A Certificate issued to a ship engaged on short voyages, which has
not been extended under the foregoing provisions of this section, may be
extended by the Administration for a period of grace of up to one month from
the date of expiry stated on it. When the renewal survey is completed, the
new Certificate should be valid to a date not exceeding 5 years from the date
of expiry of the existing Certificate before the extension was granted.
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1.5.6.7 In special circumstances, as determined by the Administration, a
new Certificate need not be dated from the date of expiry of the existing
Certificate as required by 1.5.6.2.2, 1.5.6.5 or 1.5.6.6. 1In these special
circumstances, the new Certificate should be valid to a date not exceeding
5 years from the date of completion of the renewal survey.

1.5.6.8 If an annual or intermediate survey is completed before the period
specified in 1.5.2, then:

.1

the anniversary date shown on the Certificate should be amended by
endorsement to a date which should not be more than 3 months later
than the date on which the survey was completed;

the subsequent annual or intermediate survey required by 1.5.2
should be completed at the intervals prescribed by that section
using the new anniversary date;

the expiry date may remain unchanged provided one or more annual or
intermediate surveys, as appropriate, are carried out so that the
maximum intervals between the surveys prescribed by 1.5.2 are not
exceeded.

1.5.6.9 A Certificate issued under 1.5.4 or 1.5.5 should cease to be valid in
any of the following cases:

.1

.2

if the relevant surveys are not completed within the periods
specified under 1.5.2;

if the Certificate is not endorsed in accordance with 1.5.2.1.3 or
1.5.2.1.4;

upon transfer of the ship to the flag of another State. A new
Certificate should only be issued when the Government issuing the
new Certificate is fully satisfied that the ship is in compliance
with the provisions of 1.5.3.1 and 1.5.3.2. In the case of a
transfer between Contracting Governments, if requested within

3 months after the transfer has taken place, the Government of the
State whose flag the ship was formerly entitled to fly should, as
soon as possible, transmit to the Administration copies of the
Certificate carried by the ship before the transfer and, if
available, copies of the relevant survey reports.”
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Appendix

MODEL FORM OF INTERNATIONAL CERTIFICATE OF FITNESS
FOR THE CARRIAGE OF LIQUEFIED GASES IN BULK

The existing Model Form of Certificate should be replaced by the following:

"INTERNATIONAL CERTIFICATE OF FITNESS FOR THE
CARRIAGE OF LIQUEFIED GASES IN BULK

(Official seal)
Issued under the provisions of the

INTERNATIONAL CODE FOR THE CONSTRUCTION AND EQUIPMENT
OF SHIPS CARRYING LIQUEFIED GASES IN BULK

(resolution MSC.5(48) as amended by resolution MSC.17(58))

under the authority of the Government of

eesceeccscsssee Sssseseceesscssessscssccne eseecescssssss s esses st

(full designation of country)

DY teeeteeretectctenns st secsstcnnssseronnsartessensesrtsssssenss e

(full designation of the competent person or organizatiom
authorized under the provisions of the Code)

Particulars of shipl/

Name OF SHID tevieeesesensssseassceacssssnstassasssssasssaaasssscssasnnsans ceees
Distinctive number Or letlterS ceeeececccsrscscesesscssccossassssssosesssssssssannons
POrt Of FeGIiSEYY cuuenssoveeeeccssesceassacssaossssssossssassssncsssssassceccss
Cargo capacity (m3).. ...... ceenas Cetescesceeeteseasaesetstratstnsosaertsesens
Ship type (Code paragraph 2.1.2) ...cevecececenens ceresaneese Cresscearenneean

IMO Number= 4 .iieeiersseeosnscsococssosnnsnsssossassnsosososansonsssnnsssossnsas

Date on which keel was laid or ship was at a

similar stage of construction or, (in the case of a

converted ship) date on which conversion to a gas

carrier was commenced ....ciiieciiereettirtanesenenanns teresscasssenneseasbanen
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The ship also complies fully with the following amendments to the Code:
This ship is exempted from compliance with the following provisions of the
Code:
THIS IS TO CERTIFY:
1 .1 That the ship has been surveyed in accordance with the provisions of

section 1.5 of the Code;

.2 that the survey showed that the structure, equipment, fittings,
arrangements and materials of the ship and the conditions thereof
are in all respects satisfactory and that the ship complies with the
relevant provisions of the Code.

2 That the following design criteria have been used:
.1 ambient air temperature.....seeeeeeeeecscccsces C

o

.2 ambient water temperature....s.ceececeescscccess C

Stress factors

| |

Tank type Materials MARVS

and number

A B c

|
Cargo piping l

| !
| |
| |
| |
| |
n |
| |
| |
| |
I |

|
!
|
|
|
|
l

NB: Tank numbers referred to in this list are identified on
attachment 2, signed and dated tank plan.

.4  Mechanical properties of the cargo tank material were determined at
o

esssseessess G

W/5700X/EWP

221



SJOFS 2006:36

Bilaga

anNNDA 4

Page 10

3 That the ship is suitable for the carriage in bulk of the following
products, provided that all relevant operational provisions of the Code are
observed.

Products Conditions of carriage
{tank numbers, etc.)
—4 o e e s s bt e s it i ]
4
— —— NSRS
Continued on attachment 1,3/
Tank nambors refaresd 1o in this Bist are identified on attachment 2,

4 That in accordance with 1.4/2.8.23/, the provisions of the Code are
modified in respect of the ship in the following manner:

5 That the ship must be loaded:

.1 in accordance with the loading conditions provided in the approved
loading manual, stamped and dated .......scvos00evs00s000.0., and
signed by a responsible officer of the Administration, or of an
organization recognized by the Administration;2

.2 in accordance with the loading limitations appended to this
Certificate.3

Where is is required to load the ship other than in accordance with the above
instruction, then the necessary calculations to justify the proposed loading
conditions should be communicated to the certifying Administration who may
authorize in writing the adoption of the proposed loading condition.?

This Certificate is valid UnEil seeeesesseesosnseenssnoennernansssdf
subject to surveys in accordance with 1.5 of the Code.
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Issued at 6 8 6 085 8060066060606 0800008060 080600000 0e0scsisnsesterssssessssscsence
(Place of issue of Certificate)
(Date of issue) (signature of duly authorized official

issuing the Certificate)

(Seal or stamp of the authority, as appropriate)

Notes on completion of Certificate:

1

"Ship type": any entry under this line must be related to all relevant
recommendations, e.g. an entry "Type 2G" should mean type 2G in all
respects prescribed by the Code.

Paragraphs 2.1 and 2.2: the ambient temperatures accepted or required by
the Administration for the purposes of 4.8.1 of the Code to be inserted.

Paragraph 2.3: stress factors and materials as accepted or required by the
Administration for the purposes of 4.5.1.4 and 4.5.1.6 of the Code to be
inserted.

Paragraph 2.4: temperature accepted by the Administration for the purposes
of 4.5.1.7 to be inserted.

Paragraph 3: only products listed in chapter 19 of the Code or which have
been evaluated by the Administration in accordance with paragraph 1.1.6 of
the Code or their compatible mixtures having physical properties within the
limitations of tank design should be listed. In respect of the latter
"new" products, only special requirements provisionally prescribed should
be noted.
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ENDORSEMENT FOR ANNUAL AND INTERMEDIATE SURVEYS

THIS IS TO CERTIFY that, at a survey required by 1.5.2 of the Code the
ship was found to comply with the relevant provisions of the Code:

Annual survey: Signed.ceveeeecasssecossessossancessossasnas
(Signature of authorized official)
PlaC@eceesecsosonsseosscnsscnnncsscnssnnnces

Dat@esveceeeestocososscosonsacssasssasssnnnes
(Seal or stamp of the authority, as appropriate)
Annual/Intermediate3/ survey: Signed.e.eeeeeceerescssenecocnnas ceesans ceee
(Signature of authorized official)
PlaC@eeeeessssessensssosassosssassscsancnons

DAl@eeceesevsoressesssscsscsscccssscosscsssnnes

(Seal or stamp of the authority, as appropriate)

Annual/Intermediate3/ survey: Signedeeeeesscevecsessssssassssssasnanssnsos
(Signature of authorized official)

PlaCeseseeseseessssssssssssosssnsscasssssssns

3 I

(Seal or stamp of the authority, as appropriate)
Annual survey: Signedeeeeecessesorsosseseosasoarsonscnnnons
(Signature of authorized official)
Placeeeececeecsncacccncne ceeencans cesresseranne

DAt@eiesesossnossessosnonssesssesnossscossssos

(Seal or stamp of the authority, as appropriate)
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Annual/intermediate survey in accordance with 1,5.6.8.3

THIS IS TO CERTIFY that, at an annual/intermediate3/ survey in
accordance with 1.5.6.8.3 of the Code, the ship was found to comply with the
relevant provisions of the Code.

Signedesssveecesssssasssoeasssascccsvsonansnns

(Signature of authorized official)
Placeesseesseecsssssesasssasscnossoncssonnans
Dateisecevicocenceoceancreessccosnsccssnsnas

(Seal or stamp of the authority, as appropriate)

Endorsement to extend the Certificate if valid for less than 5 years
where 1.5.6.3 applies

The ship complies with the relevant provisions of the Code, and this
Certificate should, in accordance with 1.5.6.3 of the Code, be accepted as
valid until c.ceeseeevecssescssssocsscsassesascnsss

Signedsiseescsccssascossesessesscasssssassans
(Signature of authorized official)
Plac@ecieeencassscesoccccsovecssescssoccnnns
Date.ceeesceecscesccsscnnscssnsssscccsscccnnne
(Seal or stamp of the authority, as appropriate)

Endorsement where the renewal survey has been completed and 1.5.6.4 applies

The ship complies with the relevant provisions of the Code, and this
Certificate should, in accordance with 1.5.6.4 of the Code, be accepted as
valid until .veveseccscrccscccccsssvoscnssosnnnsacns

Signed.escesesscassssoscscesscasssccnsnnnsnns
(Signature of authorized official)

PlaCeecevesesvsneescscconsnsssocnssns cesenenae

Dateeeececoocessoscsssscsonsonssasnse cnensacse

(Seal or stamp of the authority, as appropriate)
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Endorsement to extend the validity of the Certificate until reaching the port
of survey or for a period of grace where 1.5.6.5/1.5.6.6 applies

This Certificate should, in accordance with 1.5.6.5/1.5.6.63/ of the
Code, be accepted as valid UNLLl tuieeeeenoveoassccansonssasocnsssscncos

Signed...................................-..
(Ssignature of authorized official)

PlacCeevessseesscssssassosasessrssasecsccsanss

Dat@eeeseesesssscccasoacsscscssscssoncsseassos

(Seal or stamp of the authority, as appropriate)

Endorsement for advancement of anniversary date where 1.5.6.8 applies

In accordance with 1.5.6.8 of the Code, the new anniversary date

1S seeesescscestossccocsscsscassanscs

SigNEed.esceceseosascssscsascascnssascssasans

(signature of authorized official)
Placeceeeceecaceesesesnsssesnsnsssccsncncncs

DAL@ecceceossavesssscscsossosasossssansosnnsos

(Seal or stamp of the authority, as appropriate)

In accordance with 1.5.6.8 of the Code, the new anniversary date

1S cuneoeveccesoscsasvsossossasnnscne

SigNed tiseveveocsrsscosscnsssrsoccsasnonnos

(Signature of authorized official)
Placeeeeeeeseeeocecseosascsorsessasesacssanes

Dat@.seseeosresossssosssssssssscssenosnsonssns

(Seal or stamp of the authority, as appropriate)

1/ Alternatively, the particulars of the ship may be placed horizontally in
boxes.

2/ In accordance with resolution A.600(15) - IMO Ship Identification Number
Scheme, this information may be included voluntarily.
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3/ Delete as appropriate.

4/ Instead of being incorporated in the Certificate, this text may be
appended to the Certificate if duly signed and stamped.

5/ The date of expiry as specified by the Administration in accordance with
1.5.6.1 of the Code. The day and the month of this date correspond to
the anniversary date as defined in 1.3.3.3 of the Code, unless amended in
accordance with 1.5.6.8 of the Code.
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ATTACHMENT 1
TO THE
INTERNATIONAL CERTIFICATE OF FITNESS FOR THE
CARRIAGE OF LIQUEFIED GASES IN BULK

Continued list of products to those specified in section 3, and the
conditions of their carriage

Products Conditions of carriage
(tank numbers, etc.)
}//\ M \\_\:\‘
T \\T
DAt@ecssensssvossesceosnss cessssccssessasessaan teesessssssssssssecsseans
(as for Certificate) (Ssignature of official issuing the Certificate

and/or seal or stamp of issuing authority)
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ATTACHMENT 2
TO THE
INTERNATIONAL CERTIFICATE OF FITNESS FOR THE
CARRIAGE OF LIQUEFIED GASES IN BULK
TANK PLAN (Specimen)
Name Of SHIP: tueuveoenseosesescsroosscncctansonsoscsncasssscscssnseoananss
Distinctive NUMBET OF 1ELLETS: +eeeeeveenceesennsnsesenessocsonsnsceennns
<] Cargo area l/~>
e
. . . N
Diagrammatic tank plan to be draswis in this aren )
p
e b
Date@esssenecccsssccnnncns Cesessscsseseescsssebtestsesssrs ettt esasnon
(as for Certificate) (Signature of official issuing the Certificate

and/or seal or stamp of issuing authority)"
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RESOLUTION MSC.30(61)
adopted on 11 December 1992

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR
THE CONSTRUCTION AND EQUIPMENT OF SHIPS CARRYING
LIQUEFIED GASES IN BULK (IGC CODE)

THE MARITIME SAFETY COMMITTEE,

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

RECALLING ALSO resolution MSC.5(48), by which the Committee adopted the
International Code for the Construction and Equipment of Ships Carrying
Liquefied Gases in Bulk (IGC Code),

RECALLING FURTHER article VIII(b) and regulation VII/1l.1l of the
International Convention for the Safety of Life at Sea (SOLAS), 1974, as
amended, concerning the procedure for amending the IGC Code,

BEING DESIROUS of keeping the IGC Code up to date,

HAVING CONSIDERED, at its sixty-first session, amendments to the
Code proposed and circulated in accordance with article VIII(b)(i) of the
SOLAS Convention,

1. ADOPTS, in accordance with article VIII(b)(iv) of the SOLAS Convention,
amendments to the Code, the text of which is set out in annex to the present
resolution;

2. DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the
Convention, that the amendments shall be deemed to have been accepted on

1 January 1994 unless, prior to that date, more than one third of the
Contracting Governments to the SOLAS Convention or Contracting Governments the
combined merchant fleets of which constitute not less than fifty per cent of
the gross tonnage of the world's merchant fleet, have notified their
objections to the amendments;

3. INVITES Contracting Governments to note that, in accordance with

article VIII(b)(vii)(2) of the SOLAS Convention, the amendments shall enter
into force on 1 July 1994 upon their acceptance in accordance with paragraph 2
above;

4. REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of
the SOLAS Convention, to transmit certified copies of the present resolution
and the text of the amendments contained in the annex to all Contracting
Governments to the SOLAS Convention;

5. FURTHER REQUESTS the Secretary-Gemeral to transmit copies of the

resolution and its annex to Members of the Organization, which are not
Contracting Governments to the SOLAS Convention.
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ANNEX
AMENDMENTS TO THE IGC CODE
(Paragraph numbers and amended text refer to the authentic
text of the IGC Code in the English language)
1.1.2 Replace "1 July 1986" with "1 October 1994" and add the following:
"Ships constructed before 1 October 1994 are to comply with
resolution MSC.5(48) adopted on 17 June 1983."
2.7.8.1 Amend reference to read 2.9.1.1.
2.7.8.2 Amend reference to read 2.9.2.1.
2.9.2.1 Fifth line, replace "m/rad.” with "m.rad".
3.2.4 Second line, insert ", machinery spaces" between "spaces" and "and"”.
Fourth line, ‘insert "(L)" between "length" and "of the ship".
Fourth and fifth lines, replace "house" with "superstructure or
deckhouse”.
Seventh line, replace "houses" with "superstructures or deckhouses".
3.2.5 Second line, replace "are to" with "or deckhouse should”.
3.2.6 Third line, replace "are to" with "should".
3.8.4 Sixth line, replace "house" with "superstructure or deckhouse".
4.3.2 Replace "heg", "hgq" and "(hgg)max" bY "Peq": "Pgq" and
"(Pgd)max"
4.3.2.1 First line, delete "head"
4.3.2.2 Third line, insert "liquid" after "internal".
Fourth line, delete "head"
Last paragraph, second line, insert "components" between
"acceleration” and "in"; replace "needs" with "need".
Replace the last sentence of the definition of 2f with the
following:
"Tank domes considered to be part of the accepted total tank volume
should be taken into account when determining 2P unless the total
volume of tank domes Vg does not exceed the following value:
1 - FL
W/1800N/EWP
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where:
V¢ = tank volume without any domes
FL = filling limit according to chapter 15"
4.4.5.1 Last paragraph, replace "analyses'" with "analysis" in
three places.
4.4.5.6 Note C,, delete " = ".
4.7.6.1 Last two lines, replace "in way of" with "adjacent to".
4.8.1 Third line, replace "service" with "design".
4.8.2 Fourth line, replace "service'" with "design".
4.9.9 Last line, insert "cargo"” between "the" and "containment".
4.10.9.1 Amend the second line to read "and workmanship such as

out-of-roundness, local deviations from the'".

4.10.9.2.1 Last line, replace "or" with "of".
4.10.18 Last line, replace "rises" with "raisers".
4.11.2 Replace paragraph 4.11.2 with the following:

"4.11.2 In the case of large cargo pressure vessels of carbon or
carbon-manganese steel for which it is difficult to perform the
heat treatment, mechanical stress relieving by pressurizing may
be carried out as an alternative to the heat treatment with the
approval of the Administration and subject to the following
conditions:

.1 Complicated welded pressure vessel parts such as sumps or
domes with nozzles, with adjacent shell plates should be heat
treated before they are welded to larger parts of the pressure
vessel.

.2 The mechanical stress relieving process should preferably be
carried out during the hydrostatic pressure test required by
paragraph 4.10.10.3, by applying a higher pressure than the
test pressure required by 4.10.10.3.1. The pressurizing
medium should be water.

.3 For the water temperature, paragraph 4.10.10.3.2 applies.

.4 Stress relieving should be performed while the tank is
supported by its regular saddles or supporting structure or,
when stress relieving cannot be carried out on board, in a
manner which will give the same stresses and stress
distribution as when supported by its regular saddles or
supporting structure.

W/1800N/EWP
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.10

.11

.12

.13

.14

The maximum stress relieving pressure should be held for
two hours per 25 mm of thickness but in no case less than
two hours.

The upper limits placed on the calculated stress levels during
stress relieving should be the following:

- equivalent general primary membrane stress: 0.9 . Rg
- equivalent stress composed of primary bending
stress plus membrane stress: 1.35 . Rg

where R, is the specific lower minimum yield stress or 0.2%
proof stress at test temperature of the steel used for the
tank.

Strain measurements will normally be required to prove these
limits for at least the first tank of a series of identical
tanks built consecutively. The location of strain gauges
should be included in the mechanical stress relieving
procedure to be submitted .in accordance with 4.11.2.14.

The test procedure should demonstrate that a linear
relationship between pressure and strain is achieved at the
end of the stress relieving process when the pressure is
raised again up to the design pressure.

High stress areas in way of geometrical discontinuities such
as nozzles and other openings should be checked for cracks by
dye penetrant or magnetic particle inspection after mechanical
stress relieving. Particular attention in this respect should
be given to plates exceeding 30 mm in thickness.

Steels which have a ratio of yield stress to ultimate tensile
strength greater than 0.8 should generally not be mechanically
stress relieved. If, however, the yield stress is raised by a
method giving high ductility of the steel, slightly higher
rates may be accepted upon consideration in each case.

Mechanical stress relieving cannot be substituted for heat
treatment of cold formed parts of tanks if the degree of cold
forming exceeds the limit above which heat treatment is
required.

The thickness of the shell and heads of the tank should not
exceed 40 mm. Higher thicknesses may be accepted for parts
which are thermally stress relieved.

Local buckling should be guarded against particularly when
tori-spherical heads are used for tanks and domes.

The procedure for mechanical stress relieving should be
submitted beforehand to the Administration for approval.”

5.2.1.1 First line, replace "this section" with "sections 5.2 to 5.5".

5.2.3.2 Last

W/1800N/EWP

line, replace "system” with "systems".

234



SJOFS 2006:36
Bilaga

ANNEX 6
Page 5

5.4.6 Heading, replace "treatments" with "treatment".

5.4.6.2 First line, replace "treatments'" with "treatment”.

5.4.6.3.1 Second line, replace "service" with "design".
Add the following to existing paragraph 5.4.6.3.1:
"When such butt welded joints of piping sections are made
by automatic welding procedures in the pipe fabrication shop,
upon special approval by the Administration, the extent of
radiographic inspection may be progressively reduced but in no
case to less than 10% of each joint., If defects are revealed
the extent of examination should be increased to 100% and should
include inspection of previously accepted welds. This special
approval can only be granted if well-documented quality assurance
procedures and records are available to enable the Administration
to assess the ability of the manufacturer to produce satisfactory
welds consistently."

5.4.6.3.2 First line, after "pipes" add "not covered by 5.4.6.3.1".

Table 6.1 Line 16, replace "PLATE" with "PLATES".

Table 6.2 Line 17, replace "SECTIONS" with "SECTIONS AND FORGINGS".

6.3.6.3 First line, amend the reference to read "6.3.6.2.1".

8.2.8.3 Last line, insert "spare" between "maintained" and "valve".

8.3.1.1 First line, correct the spelling of '"pressure”.

8.5.2 Definition of "D": replace "K" with "k".

9.5.3 Fourth line, delete "tank".

10.2.5.2 First and second lines: replace "cargo products” with "cargoes".

11.1.1.1 Amend reference to read "56.6".

11.3 Add the following new paragraph after 11.3.5:
*11.3.6 Remote starting of pumps supplying the water spray system
and remote operation of any normally closed valves in the system
should be arranged in suitable locations outside the cargo area,
adjacent to the accommodation spaces and readily accessible and
operable in the event of fire in the areas protected”.

11.5 Replace 11.5 with the following:

"11.5 Cargo compressor and pump rooms

11.5.1 The cargo compressor and pump rooms of any ship should be provided
with a carbon dioxide system as specified in regulation II-2/5.1
and .2 of the 1974 SOLAS Convention, as amended. A notice should
be exhibited at the controls stating that the system is only to
be used for fire-extinguishing and not for inerting purposes, due

W/1800N/EWP
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11.5.2

11.6.1

Chapter 12
13.6.11
14.2.3.1

14.3.2

14.4.2.1.1

15.1.2
15.1.4.2
15.2
Chapter 16
"16.1

16.1.1

W/1800N/EWP

to the electrostatic ignition hazard. The alarms referred to
in regulation II-2/5.1.6 of the 1983 SOLAS amendments should
be safe for use in a flammable cargo vapour-air mixture.

For the purpose of this requirement, an extinguishing system
should be provided which would be suitable for machinery
spaces. However, the amount of carbon dioxide gas carried
should be sufficient to provide a quantity of free gas equal
to 45% of the gross volume of the cargo compressor and
pump-rooms in all cases.

Cargo compressor and pump rooms of ships which are dedicated to
the carriage of a restricted number of cargoes should be protected
by an appropriate fire-extinguishing system approved by the
Administration."”

In the table, delete "below 2,000 m3 2"

replace "between 2,000 m3 and 5,000 m3" with "5,000 m3 and
below". )

Preamble, replace "replace'" with "should be substituted for".
Sixth line, replace "sampling and detecting" with "monitoring".

First line, insert "spare" between "charged" and "air".

Replace the regulation number with "%* 14.3.2" and add a reference
at the foot of the page as follows:

** Reference is made to the Medical First Aid Guide for Use in
Accidents involving Dangerous Goods (MFAG) which includes the
MFAG numbers of products covered by the Code and the emergency
procedures to be applied in the event of an incident.

MFAG numbers related to products covered by the IGC Code are
given in the table of minimum requirements (chapter 19)".

Replace with the following:
".1.1 filter type respiratory protection is unacceptable".

First line, replace "should" with "may".

Penultimate line, replace "relief valve" with "relieving system".

First line, replace "tank filling" with "loading".

The existing text of chapter 16 is replaced with the following:
General

Methane (LNG) is the only cargo whose vapour or boil-off gas may
be utilized in machinery spaces of category A and in such spaces

may be utilized only in boilers, inert gas generators, combustion
engines and gas turbines.
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These provisions do not preclude the use of gas fuel for auxiliary
services in other locations, provided that such other services and
locations should be subject to special consideration by the
Administration.

Arrangement of machinery spaces of category A

Spaces in which gas fuel is utilized should be fitted with a
mechanical ventilation system and should be arranged in such a
way as to prevent the formation of dead spaces. Such ventilation
should be particularly effective in the vicinity of electrical
equipment and machinery or of other equipment and machinery which
may generate sparks. Such a ventilation system should be
separated from those intended for other spaces.

Gas detectors should be fitted in these spaces, particularly in
the zones where air circulation is reduced. The gas detection
system should comply with the requirements of chapter 13.

Electrical equipment located in the double wall pipe or duct
specified in 16.3.1 should be of the intrinsically safe type.

Gas fuel supply

Gas fuel piping should not pass through accommodation spaces,
services spaces, or control stations. Gas fuel piping may pass
through or extend into other spaces provided they fulfil one of
the following:

.1 the gas fuel piping should be a double wall piping system with
the gas fuel contained in the inner pipe. The space between
the concentric pipes should be pressurized with inert gas at a
pressure greater than the gas fuel pressure. Suitable alarms
should be provided to indicate a loss of inert gas pressure
between the pipes; or

.2 the gas fuel piping should be installed within a ventilated
pipe or duct. The air space between the gas fuel piping and
inner wall of this pipe or duct should be equipped with
mechanical exhaust ventilation having a capacity of at least
30 air changes per hour. The ventilation system should be
arranged to maintain a pressure less than the atmospheric
pressure. The fan motors should be placed outside the
ventilated pipe or duct. The ventilation outlet should be
placed in a position where no flammable gas-air mixture may be
ignited. The ventilation should always be in operation when
there is gas fuel in the piping. Continuous gas detection
should be provided to indicate leaks and to shut down the gas
fuel supply to the machinery space in accordance with
16.3.10. The master gas fuel valve required by 16.3.7 should
close automatically, if the required air flow is not
established and maintained by the exhaust ventilation system.

If a gas leak occurs, the gas fuel supply should not be restored
until the leak has been found and repaired. Instructions to this
effect should be placed in a prominent position in the machinery
spaces.
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16.3.3

16.3.4

16.3.5

16.3.6

16.3.7

16.3.8

16.3.9

W/1800N/EWP

The double wall piping system or the ventilated pipe or duct
provided for the gas fuel piping should terminate at the
ventilation hood or casing required by 16.3.4.

A ventilation hood or casing should be provided for the areas
occupied by flanges, valves, etc., and for the gas fuel piping, at
the gas fuel utilization units, such as boilers, diesel engines or
gas turbines. If this ventilation hood or casing is not served by
‘the exhaust ventilation fan serving the ventilated pipe or duct as
specified in 16.3.1.2, then it should be equipped with an exhaust
ventilation system and continuous gas detection should be provided
to indicate leaks and to shut down the gas fuel supply to the
machinery space in accordance with 16.3.10. The master gas fuel
valve required by 16.3.7 should close automatically if the
required air flow is not established and maintained by the exhaust
ventilation system. The ventilation hood or casing should be
installed or mounted to permit the ventilating air to sweep across
the gas utilization unit and be exhausted at the top of the
ventilation hood or casing.

The ventilation inlet and discharge for the required ventilation
systems should be respectively from and to a safe location.

Each gas utilization unit should be provided with a set of three
automatic valves. Two of these valves should be in series in the
gas fuel pipe to the consuming equipment. The third valve should
be in a pipe that vents, to a safe location in the open air, that
portion of the gas fuel piping that is between the two valves in
series. These valves should be arranged so that failure of the
necessary forced draught, loss of flame on boiler burners,
abnormal pressure in the gas fuel supply line, or failure of the
valve control actuating medium will cause the two gas fuel valves
which are in series to close automatically and the vent valve to
open automatically. Alternatively, the function of one of the
valves in series and the vent valve can be incorporated into one
valve body so arranged that, when one of the above conditions
occurs, flow to the gas utilization unit will be blocked and the
vent opened. The three shut-off valves should be arranged for
manual reset.

A master gas fuel valve that can be closed from within the
machinery space should be provided within the cargo area. The
valve should be arranged so as to close automatically if leakage
of gas is detected, or loss of ventilation for the duct or casing
or loss of pressurization of the double wall gas fuel piping
occurs.

Gas fuel piping in machinery spaces should comply with

sections 5.2-5.5 as far as found applicable. The piping

should, as far as practicable, have welded joints. Those parts

of the gas fuel piping, which are not enclosed in a ventilated
pipe or duct according to 16.3.1 and are on the open deck outside
the cargo area should have full penetration butt welded joints and
should be fully radiographed.

Provision should be made for inerting and gas;freeing that portion
of the gas fuel piping system located in the machinery space.
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16.3.10 Gas detection systems provided in accordance with the requirements
of 16.3.1 and 16.3.4 should comply with 13.6.2 and 13.6.4 through
13.6.8 as applicable; they should activate the alarm at 30% of the
lower flammable limit and shut down the master gas fuel valve
referred to in 16.3.7 before the gas concentration reaches 60% of
the lower flammable limit,

16.4 Gas make-up plant and related storage tanks

16.4.1 All equipment (heaters, compressors, filters, etc.) for
making up the gas for its use as fuel, and the related storage
tanks should be located in the cargo area in accordance with
paragraph 3.1.5.4. If the equipment is in an enclosed space, the
space should be ventilated according to section 12.1 of the Code
and be equipped with a fixed fire-extinguishing system according
to section 11.5 and with a gas detection system according to
section 13.6, as applicable.

16.4.2 The compressors should be capable of being remotely stopped from a
position which is always and easily accessible, and also from the
engine-room. In addition, the compressors should be capable of
automatically stopping when the suction pressure reaches a certain
value depending on the set pressure of the vacuum relief valves
of the cargo tanks. The automatic shut-down device of the
compressors should have a manual resetting. Volumetric
compressors should be fitted with pressure relief valves
discharging into the suction line of the compressor. The size of
the pressure relief valves should be determined in such a way
that, with the delivery valve kept closed, the maximum pressure
does not exceed by more than 10% the maximum working pressure.

The requirements of 5.6.1.3 apply to these compressors.

16.4.3 If the heating medium for the gas fuel evaporator or heater is
returned to spaces outside the cargo area it should first go
through a degassing tank. The degassing tank should be located in
the cargo area. Provisions should be made to detect and alarm the
presence of gas in the tank. The vent outlet should be in a safe
position and fitted with a flame screen.

16.4.4 Piping and pressure vessels in the gas fuel conditioning system
should comply with chapter 5.

16.5 Special requirements for main boilers
16.5.1 Each boiler should have a separate uptake.
16.5.2 A system suitable to ensure the forced draught in the boilers

should be provided. The particulars of such a system should be
to the satisfaction of the Administration.

16.5.3 Combustion chambers of boilers should be of suitable form such
as not to present pockets where gas may accumulate.

16.5.4 The burner systems should be of dual type, suitable to burn either
0il fuel or gas fuel alone or oil and gas fuel simultaneously.
Only oil fuel should be used during manoeuvring and port
operations unless automatic transfer from gas to oil burning is

W/1800N/EWP

239



SJOFS 2006:36

Bilaga

MSC 61/21/Add.1

ANNEX 6
Page 10

16.5.5

16.5.6

16.6

17.1
17.2
17.3
"17.13

17.13.1

17.13.2

W/1800N/EWP

provided in which case the burning of a combination of o0il and gas
or gas alone may be permitted provided the system is demonstrated
to the satisfaction of the Administration. It should be possible
to change over easily and quickly from gas fuel operation to oil
fuel operation. Gas nozzles should be fitted in such a way that
gas fuel is ignited by the flame of the oil fuel burner. A flame
scanner should be installed and arranged to assure that gas flow
to the burner is cut off unless satisfactory ignition has been
established and maintained. On the pipe of each gas burner a
manually operated shut-off valve should be fitted. An
installation should be provided for purging the gas supply piping
to the burners by means of inert gas or steam, after the
extinguishing of these burners.

Alarm devices should be fitted in order to monitor a possible
decrease in liquid fuel o0il pressure or a possible failure of the
related pumps.

Arrangements should be made that, in case of flame failure of all
operating burners for gas or o0il or for a combination thereof, the
combustion chambers of the boilers are automatically purged before
relighting. Arrangements should also be made to enable the
boilers to be manually purged and these arrangements should be to
the satisfaction of the Administration.

Special requirements for gas-fired internal combustion engines and
gas-fired turbines

Special provisions for gas-fuelled internal combustion engines and
for gas turbines will be considered by the Administration in each
case".

Replace reference to column "h" by "i".

Replace reference to column "h" by "i".

iReplace present section 17.13 of the IGC Code with the following:

Ammonia

Anhydrous ammonia may cause stress corrosion cracking in
containment and process systems made of carbon manganese steel or
nickel steel. To minimize the risk of this occurring, measures
detailed in 17.13.2 to 17.13.8 should be taken as appropriate.

Where carbon manganese steel is used, cargo tanks, process
pressure vessels and cargo piping should be made of fine grained
steel with a specified minimum yield strength not exceeding

355 N/mm? and with an actual yield strength not exceeding

440 N/mm2. One of the following constructional or operational
measures should also be taken:

.1 lower strength material with a specified minimum tensile
strength not exceeding 410 N/mm? should be used; or

.2 cargo tanks, etc., should be post weld stress relief heat
treated; or
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.3 carriage temperature should be maintained preferably at a
temperature close to the product's boiling point of -33°C but
in no case at a temperature above -20°C; or

.4 the ammonia should contain not less than 0.1% w/w water.

If carbon manganese steels with higher yield properties are used
other than those specified in 17.13.2, the completed cargo tanks,
piping, etc. should be given a post weld stress relief heat
treatment.

Process pressure vessels and piping of the condensate part of the
refrigeration system should be given a post-weld stress relief
heat treatment when made of materials mentioned in 17.13.1.

The tensile and yield properties of the welding consumables
should exceed those of the tank or piping material by the
smallest practical amount.

Nickel steel containing more than 5% nickel and carbon manganese
steel not complying with the requirements of 17.13.2 and 17.13.3
are particularly susceptible to ammonia stress corrosion cracking
and should not be used for containment and piping systems for the
carriage of this product.

Nickel steel containing not more than 5% nickel may be used
provided the carriage temperature complies with the requirements
specified in 17.13.2.3.

In order to minimize the risk of ammonia stress corrosion
cracking, it is advisable to keep the dissolved oxygen content
below 2.5 ppm/w/w. This can best be achieved by reducing the
average oxygen content in the tanks prior to the introduction of
liquid ammonia to less than the values given as a function of the
carriage temperature T in the table below:

T (°C) 0 (%v/v)

-30 and below 0.90
-20 0.50

-10 0.28

Q 0.16

10 0.10

20 0.05

30 0.03

Oxygen percentages for intermediate temperatures may be obtained
by direct interpolation"”.
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17.14.3.1 First line, replace "are to" with "should".

17.14.4.3.1 Dpelete "cargo".

17.14.5.1 Fourth line, delete "remainder of the".

17.16.5 Replace "17.20.6.3" by "17.20.5.3".

17.20.4 Second liﬁe, delete "pit".

17.20.13.1 Fourth line,vreplace "the product" with "these products”.

17.20.13.3 First line, amend to read "Before each initial loading of these
products and before every subsequent return to such service, ...".

17.20.17 Eighth line, replace "atmospheric' with "ambient".
Insert the following after the third sentence:
"Remote manual operation should be arranged such that remote
starting of pumps supplying water spray system and remote
operation of any normally closed valves in the system can be
carried out from a suitable location outside the cargo area,
adjacent to the accommodation spaces and readily accessible and
operable in the event of fire in the areas protected".

18.1.1.7 Insert "allowable" between "minimum” and "inner".

18.2.1 First line, replace "character" with "characteristics”,
Last line, replace "if so" with "as".

W/1800N/EWP
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Summary of minimum requirements, revise the table of minimum
requirements to include a new column "h" showing MFAG numbers,

as follows:

a
Product name

h
MFAG table No.

Acetaldehyde
Ammonia, anhydrous
Butadiene
Butane
Butane-propane
mixtures
Butylenes
Chlorine
Diethyl ether
Dimethylamine
Ethane
Ethyl chloride
Ethylene
Ethylene oxide
Ethylene oxide-
propylene oxide
mixtures with
ethylene oxide
content of not
more than 30% by
weight
Isoprene
Isopropylamine
Methane (LNG)
Methyl acetylene-
propadiene mixtures
Methyl bromide
Methyl chloride
Monoethylamine
Nitrogen
Propane
Propylene
Propylene oxide
Refrigerant gases
(see notes)

_ Sulphur dioxide

Vinyl chloride
Vinyl ethyl ether
Vinylidene chloride

300
725
310
310

310
310
740
330
320
310
340
310
365

365
310
320
620

310
345
340
320
620
310
310
365

350
635
340
330
340

Special requirements column becomes

Add a new explanatory note:

i,

"MFAG numbers are provided for information on the emergency
procedures to be applied in the event of an incident with the

products covered by the IGC Code.

Where any of the products listed

are carried at low temperature from which frostbite may occur
MFAG No.620 is also applicable”.

W/1800N/EWP
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Chapter 19 Table of minimum requirements, insert an asterisk in column "a"
for Ethylene oxide - propylene oxide mixtures with ethylene oxide
content of not more than 30% by weight.

Add the following to the table of the summary of minimum
requirements:

Pentanes (all isomers)*®* (1265 |2G/2PG - - F R 310 14.4.4,
17.10,
17.12

Pentene (all isomers)* 1265 2G/2PG| - - F R 310 14.4.4,
17.10,
17.12

Delete the reference to "Chapter 19" after paragraph 18.2.1 and at the top of
page 13.

A ndi
Model form of certificate, footnote 5, third line, insert "or their compatible

mixtures having physical proportions within the limitations of tank design"
between "Code" and "should".

KRk
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RESOLUTION MSC.32(63)
adopted on 23 May 1994

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR
THE CONSTRUCTION AND EQUIPMENT OF SHIPS CARRYING
LIQUEFIED GASES IN BULK (IGC CODE)

THE MARITIME SAFETY COMMITTEE,

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

RECALLING ALSO resolution MSC.5(48), by which the Committee adopted the
International Code for the Construction and Equipment of Ships Carrying
Liquefied Gases in Bulk (IGC Code),

RECALLING FURTHER article VIII(b) and regulation VII/1l.1 of the
International Convention for the Safety of Life at Sea (SOLAS), 1974, as
amended, concerning the procedure for amending the IGC Code,

BEING DESIROUS of keeping the IGC Code up to date,

HAVING CONSIDERED, at its sixty-third session, amendments to the
Code proposed and circulated in accordance with article VIII(b)(i) of the
SOLAS Convention,

1. ADOPTS, in accordance with article VIII(b)(iv) of the SOLAS Convention,
amendments to the Code, the text of which is set out in the Annex to the
present resolution;

2. DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the

SOLAS Convention, that the amendments shall be deemed to have been accepted
on 1 January 1998 unless, prior to that date, more than one third of the
Contracting Govermnments to the SOLAS Convention or Contracting Governments the
combined merchant fleets of which constitute not less than fifty per cent of
the gross tonnage of the world's merchant fleet, have notified their
objections to the amendments;

3. INVITES Contracting Governments to note that, in accordance with

article VIII(b)(vii)(2) of the SOLAS Convention, the amendments shall enter
into force on 1 July 1998 upon their acceptance in accordance with paragraph 2
above;

4. REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of
the SOLAS Convention, to transmit certified copies of the present resolution
and the text of the amendments contained in the Annex to all Contracting
Governments to the SOLAS Convention;

5. FURTHER REQUESTS the Secretary-General to transmit copies of the

resolution and its Annex to Members of the Organization which are not
Contracting Govermments to the SOLAS Convention.

W/1648n/EWP
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ANNEX

AMENDMENTS TO THE INTERNATIONAL CODE FOR THE CONSTRUCTION AND
EQUIPMENT OF SHIPS CARRYING LIQUEFIED GASES IN BULK (IGC CODE)

Am r 1i
1 Existing paragraphs 1.1.2 and 1.1.3 are replaced by the following:

"1.1.2 Unless expressly provided otherwise, the Code applies to ships
the keels of which are laid or which are at a stage at which:

-1 construction identifiable with the ship begins; and
.2 assembly of that ship has commenced comprising at least
50 tonnes or 1% of the estimated mass of all structural
material, whichever is the less;
on or after 1 July 1998. Ships constructed before 1 July 1998 are to
comply with resolution MSC.5(48) adopted on 17 June 1983 subject to
amendments by resolution MSC.30(61) adopted on 11 December 1992.
1.1.3 A ship, irrespective of the date of comstruction, which is
converted to a gas carrier on or after 1 July 1998 should be treated as a
gas carrier comstructed on the date on which such conversion commences."
A 3 lated to £illi limit
2 Existing chapter 15 is replaced by the following:
"CHAPTER 15
FILLING LIMITS FOR CARGO TANKS

15.1 General

15.1.1 No cargo tanks should have a higher filling limit (FL) than 98% at the
reference temperature, except as permitted by 15.1.3.

15.1.2 The maximum loading limit (LL) to which a cargo tank may be loaded
should be determined by the following formula: :

PR
LL = FL __
PL
where:
LL = loading limit expressed in percent which means the

maximum allowable ligquid volume relative to the tank
volume to which the tank may be loaded:

FL = filling limit as specified in 15.1.1 or 15.1.3;

PR = relative density of cargo at the reference
temperature; and

PL = relative density of cargo at the loading temperature
and pressure.
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15.1.3 The Administration may allow a higher filling limit (FL) than the
limit of 98% specified in 15.1.1 at the reference temperature, taking into
account the shape of the tank, arrangements of pressure relief valves,
accuracy of level and temperature gauging and the difference between the
loading temperature and the temperature corresponding to the vapour pressure
of the cargo at the set pressure of the pressure relief valves, provided the
conditions specified in 8.2.17 are maintained.

15.1.4 For the purposes of this chapter only, "reference temperature" means:

.1 the temperature corresponding to the vapour pressure of the cargo at
the set pressure of the pressure relief valves when no cargo vapour
pressure/temperature control as referred to in chapter 7 is provided;

.2 the temperature of the cargo upon termination of loading, during
transport, or at unloading, whichever is the greatest, when a cargo
vapour pressure/temperature control as referred to in chapter 7 is
provided. If this reference temperature would result in the cargo
tank becoming liquid full before the cargo reaches a temperature
corresponding to the vapour pressure of the cargo at the set
pressure of the relief valves required in 8.2, an additional
pressure relieving system complying with 8.3 should be fitted.

15.1.5 The Administration may allow type C tanks to be loaded according to
the following formula provided that the tank vent system has been approved in
accordance with 8.2.18:

PR
LL = FL ___
PL
where:
LL = loading limit as specified in 15.1.2;
FL = filling limit as specified in 15.1.1 or 15.1.3;
PR = relative density of cargo at the highest temperature

which the cargo may reach upon termination of loading,
during transport, or at unloading, under the ambient
design temperature conditions described in 7.1.2; and

PL = as specified in 15.1.2.
This paragraph does not apply to products requiring a type 1G ship.
15.2 Information to be provided to the master

The maximum allowable loading limits for each cargo tank should be
indicated for each product which may be carried, for each loading temperature
which may be applied and for the applicable maximum reference temperature, on
a list to be approved by the Administration. Pressures at which the pressure
relief valves, including those valves required by 8.3, have been set should
also be stated on the list. A copy of the list should be permanently kept on
board by the master.
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15.3

Chapter 15 applies to all ships regardless of the date of construction."”
The following words are added at the end of existing paragraph 8.2.17:
"at the maximum allowable fiilinq limit (FL)".

The following new paragraph 8.2.18 is added after existing
paragraph 8.2.17:

"8.2.18 The adequacy of the vent system fitted on tanks loaded in
accordance with 15.1.5 is to be demonstrated using the guidelines
developed by the Organization*. A relevant certificate should be

permanently kept on board the ship. For the purposes of this paragraph,
vent system means:

.1 the tank outlet and the piping to the pressure relief valve;

.2 the pressure relief valve;

.3 the piping from the pressure relief valve to the location
of discharge to the atmosphere and including any

interconnections and piping which joins other tanks.

This paragraph may apply to all ships regardless of the date of
construction.”

Amendments related to cargo tank vent systems

5

Existing paragraph 8.2.3 is replaced by the following:

"8.2.3 In general, the setting of the pressure relief valves should not
be higher than the vapour pressure which has been used in the design of

the tank. However, where two or more pressure relief valves are fitted,
valves comprising not more than 50% of the total relieving capacity may

be set at a pressure up to 5% above MARVS."

The following sentences are added to existing paragraph 8.2.4:

"Valves should be constructed of materials with a melting point above
925°C. Consideration of lower melting point materials for internal parts
and seals should be given if their use provides significant improvement
to the general operation of the valve."

Existing paragraph 8.2.9 is replaced by the following:

"8.2.9 Each pressure relief valve installed on a cargo tank should be
connected to a venting system which should be so constructed that the
discharge of gas will be unimpeded and directed vertically upwards at the
exit and so arranged as to minimize the possibility of water or snow
entering the vent system. The height of vent exits should not be less
than B/3 or 6 m, whichever is the greater, above the weather deck and 6 m
above the working area, the fore and aft gangway, deck storage tanks and
cargo liguid lines."

Refer to the guidelines to be developed by the Organization.
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The following sentences are added to existing paragraph 8.2.316:

"The pressure drop in the vent line from the tank to the pressure
relief valve inlet should not exceed 3% of the valve set pressure.

For unbalanced pressure relief valves the back pressure in the discharge
line should not exceed 10% of the gauge pressure at the relief valve
inlet with the vent lines under fire exposure as referred to in 8.5.2."

* fek
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RESOLUTION MSC.59(67)
(adopted on 5 December 1996)

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR THE
CONSTRUCTION AND EQUIPMENT OF SHIPS CARRYING LIQUEFIED
GASES IN BULK (IGC CODE)

THE MARITIME SAFETY COMMITTEE,

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

RECALLING ALSO resolution MSC.5(48) by which it adopted the International Code for the
Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code),

RECALLING FURTHER article VIII(b) and regulation VIII/11.1 of the International Convention
for the Safety of Life at Sea (SOLAS), 1974, as amended, conceming the procedure for amending the IGC
Code,

BEING DESIROUS of keeping the IGC Code up to date,

HAVING CONSIDERED, at its sixty-seventh session, amendments to the Code proposed and
circulated in accordance with article VIII(b)(i) of the SOLAS Convention, '

1. ADOPTS, in accordance with article VIII(b)(iv) of the SOLAS Convention, amendments to the
Code the text of which is set out in the Annex to the present resolution;

2. DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the
amendments shall be deemed to have been accepted on 1 January 1998, unless, prior to that date, more
than one third of the Contracting Governments to the SOLAS Convention or Contracting Governments
the combined merchant fleets of which constitute not less than 50% of the gross tonnage of the world's
merchant fleet, have notified their objections to the amendments;

3. INVITES Contracting Governments to note that, in accordance with article VIIl(b)(vii)(Z) of the
SOLAS Convention, the amendments shall enter into force on 1 July 1998 upon their acceptance in
accordance with paragraph 2 above;

4. REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the SOLAS
Convention, to transmit certified copies of the present resolution and the text of the amendments
contained in the Annex to all Contracting Governments to the SOLAS Convention,;

5. FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its Annex
to Members of the Organization, which are not Contracting Governments to the SOLAS Convention.

I\MSC\67\22-ADD. 1
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ANNEX

AMENDMENTS TO THE INTERNATIONAL CODE FOR THE
CONSTRUCTION AND EQUIPMENT OF SHIPS CARRYING
LIQUEFIED GASES IN BULK (IGC CODE)

CHAPTER 1 - GENERAL

1 The following new paragraph 1.3.30.3. is added after existing paragraph 1.3.30.2:

"1.3.30.3 Recognized standards are applicable international or national standards acceptable to
the Administration or standards laid down and maintained by an organization which complies
with the standards adopted by the Organization* and which is recognized by the Administration."

* Refer to the Minimum Standards for Recognized Organizations Acting on Behalf of the

Administration, set out in appendix 1 to the Guidelines for the Authorization of Organizations
Acting on Behalf of the Administration, adopted by the Organization by resolution A.739(18).
CHAPTER 2 - SHIP SURVIVAL CAPABILITY AND LOCATION OF CARGO TANKS
2 In paragraph 2.3.3, the words "should be of a type acceptable to the Administration and" are
deleted and the words "and should comply with recognized standards" are added at the and of the
paragraph.
CHAPTER 3 - SHIP ARRANGEMENTS
3 In paragraph 3.8.1, the words "to the approval of the Administration and" are deleted.
CHAPTER 4 - CARGO CONTAINMENT

4 In paragraph 4.2.4.2, in the first sentence, the words "Recognized Standards*" are replaced by
the words "recognized standards".

5 In paragraph 4.2.4.3, in the second sentence, the words "(gravity tests)" are replaced by the words
"(gravity tanks)".

6 In paragraph 4.2.4.4, the expression "55 N/mm? for ferritic/martensitic steel" is replaced by the
expression "55 N/mm? for ferritic-perlitic, martensitic and austenitic steels".

7 In the introductory phrase of paragraph 4.11.2, the words "with the approval of the
Administration" are deleted.
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CHAPTER 5 - PROCESS PRESSURE VESSELS AND LIQUID,
VAPOUR AND PRESSURE PIPING SYSTEMS
8 In paragraph 5.2.2.1, in the definition of the efficiency factor "e", the exisitng text of the last

sentence is replaced by the following:

"In other cases an efficiency factor of less than 1.0, in accordance with recognized standards, may
be required depending on the manufacturing process."

9 In the paragraph 5.2.4.4, in the first sentence, the words "be to a standard acceptable to the
Administration" are replaced by the words "should comply with recognized standards" and at the end of
the second sentence, the words "by the Administration" are deleted.

10 In paragraph 5.4.1, the existing text of the second sentence is replaced by the following:

"Relaxations from these requirements may be accepted, in accordance with recognized standards,
. for piping inside cargo tanks and open-ended piping."

11 Inparagraph 5.4.2.2, the words "satisfactory to the Administration" are replaced by the words "
in accordance with recognized standards".

12 In paragréph 5.4.2.3, the words "acceptable to the Administration” are replaced by the words
"complying with recognized standards".

13 In paragraph 5.4.3.2, in the first sentence, the words "standards acceptable to the Administration"
are replaced by the words "recognized standards".

14 In paragraph 5.6.4, in the sixth sentence, the words "with 30 s of actuation” are replaced by the
words "within 30 s of actuation"”.

CHAPTER 8 - CARGO TANK VENT SYSTEMS

15 In paragraph 8.2.2, the words "to the satisfaction of the Administration" are replaced by the words
"complying with recognized standards".

CHAPTER 11 - FIRE PROTECTION AND FIRE EXTINCTION

16 In paragraph 11.2.4, in the second sentence, the words "All pipes, valves nozzles" are replaced
by the words "All pipes, valves, nozzles".

CHAPTER 13 - INSTRUMENTATION (GAUGING, GAS DETECTION)

17 In paragraph 13.3.1, in the last sentence, the word " Administration" is deleted and the words "port
Administration" are replaced by the words "port State authority".

18 In paragraph 13.6.9, the expression "column h" is replaced by the expression "column i".
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CHAPTER 14 - PERSONNEL PROTECTION
19 In paragraph 14.4.1, the expression "column h" is replaced by the expression "column i".

CHAPTER 16 - USE OF CARGO AS FUEL

20 In paragraph 16.5.6, in the second sentence, the words "and these arrangements should be to the
satisfaction of the Administration" are deleted.

CHAPTER 17 - SPECIAL REQUIREMENTS
21 In paragraph 17.20.3.1, in the first sentence, the words "or other material acceptable to the
Administration" are replaced by the words "in accordance with recognized standards,” and the second

sentence is deleted.

22 In paragraph 17.20.14, in the first sentence, the words "filling limits" are replaced by the words
"loading limits".

CHAPTER 19 - SUMMARY OF MINIMUM REQUIREMENTS

23 In column "f' of the table, for the product "Butadiene", the entry "F" is replaced by the
entry "F+T".

sk ek
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RESOLUTION MSC.103(73)
(adopted on 5 December 2000)

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR THE
CONSTRUCTION AND EQUIPMENT OF SHIPS CARRYING LIQUEFIED
GASES IN BULK (IGC CODE)

THE MARITIME SAFETY COMMITTEE,

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

RECALLING ALSO resolution MSC.5(48) by which it adopted the International Code for
the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code),

RECALLING FURTHER article VIII(b) and regulation VII/11.1 of the International
Convention for the Safety of Life at Sea (SOLAS), 1974 (hereinafter referred to as “the Convention™)
concerning the procedure for amending the IGC Code,

BEING DESIROUS of keeping the IGC Code up to date,

HAVING CONSIDERED, at its seventy-third session, amendments to the IGC Code
proposed and circulated in accordance with article VIII(b)(i) of the Convention,

1. ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the 1GC
Code, the text of which is set out in the Annex to the present resolution;

2. DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the
amendments shall be deemed to have been accepted on 1 January 2002, unless, prior to that date,
more than one third of the Contracting Governments to the Convention or Contracting Governments
the combined merchant fleets of which constitute not less than 50% of the gross tonnage of the
world’s merchant fleet, have notified their objections to the amendments;

3. INVITES Contracting Governments to note that, in accordance with article VII(b)(vii)(2) of
the Convention, the amendments shall enter into force on 1 July 2002 upon their acceptance in
accordance with paragraph 2 above;

4. REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the Convention,
to transmit certified copies of the present resolution and the text of the amendments contained in the
Annex to all Contracting Governments to the Convention;

5. FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and its
Annex to Members of the Organization, which are not Contracting Governments to the Convention.
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CHAPTER 3
SHIP ARRANGEMENTS

The following text is inserted after the title of paragraph 3.7:

“(Paragraph 3.7.2.2 applies to ships constructed on or after 1 July 2002)”

The existing text of paragraph 3.7.2 is replaced by the following:

"3,72.1 The hold or interbarrier spaces of Type A independent tank ships should be
provided with a drainage system suitable for handling liquid cargo in the event of cargo
tank leakage or rupture. Such arrangements should provide for the return of any cargo
leakage to the liquid cargo piping.

3.7.2.2 Arrangements referred to in 3.7.2.1 should be provided with a removable spool
piece.”

The existing text of paragraph 3.7.4 is replaced by the following:

"3.74 Ballast spaces, including wet duct keels used as ballast piping, fuekoil tanks and
gas-safe spaces may be connected to pumps in the machinery spaces. Dry duct keels with
ballast piping passing through, may be connected to pumps in the machinery spaces, provided
the connections are led directly to the pumps and the discharge from the pumps lead directly
overboard with no valves or manifolds in either line which could connect the line from the

duct keel to lines serving gas-safe spaces. Pump vents should not be open to machinery
spaces."

CHAPTER 4
CARGO CONTAINMENT
The third sentence of paragraph 4.8.3 is replaced by the following:

"For structural members connecting nner and outer hulls, the mean temperature may be taken
for determining the steel grade."

The first sentence of paragraph 4.10.10.3.7 is replaced by the following:

"Pneumatic testing of pressure vessels other than cargo tanks should only be considered on an
individual case basis by the Administration."
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CHAPTER 5

PROCESS PRESSURE VESSEji.S AND LIQUID, VAPOUR, AND
PRESSURE PIPING SYSTEMS

6 The following text is inserted after the title of paragraph 5.6:
“(Paragraph 5.6.5 applies to ships constructed on or after 1 July 2002)”
7 A new paragraph 5.6.5 is inserted after existing paragraph 5.6.4:

“5.6.5 The closure time of 30 s for the emergency shutdown valve referred to in 5.6.4
should be measured from the time of manual or automatic initiation to final closure. This
is called the total shutdown time and is made up of a signal response time and a valve
closure time. The valve closure time should be such as to avoid surge pressure in
pipelines. Such valves should close in such a manner as to cut off the flows smoothly.”

8 Existing paragraph 5.6.5 is renumbered as paragraph 5.6.6.
5.7 Ship's cargo hoses
9 Existing paragraph 5.7.3 is replaced by the following:

"5.7.3 For cargo hoses installed on board ships on or after 1 July 2002, each new type of
cargo hose, complete with end-fittings, should be prototype-tested at a normal ambient
temperature with 200 pressure cycles from zero to at least twice the specified maximum
working pressure. After this cycle pressure test has been carried out, the prototype test should
demonstrate a bursting pressure of at least 5 times its specified maximum working pressure at
the extreme service temperature. Hoses used for prototype testing should not be used for
cargo service. Thereafter, before being placed in service, each new length of cargo hose
produced should be hydrostatically tested at ambient temperature to a pressure not less than
1.5 times its specified maximum working pressure but not more than two-fifths of its bursting
pressure. The hose should be stencilled or otherwise marked with the date of testing, its
specified maximum working pressure and, if used in services other than the ambient
temperature services, its maximum and minimum service temperature, as applicable. The
specified maximum working pressure should not be less than 10 bar gauge."

CHAPTER 8
CARGO TANK VENT SYSTEMS
10 The existing text of the first sentence of paragraph 8.2.7 is replaced by the following:
"The changing of the set pressure under the provisions of 8.2.6, and the corresponding
resetting of the alarms referred to in 13.4.1, should be carried out under the supervision of the

master in accordance with procedures approved by the Administration and specified in the
ship's operating manual.”

1A\MSC\73\21a2.DOC

257



SJOFS 2006:36

Bilaga

Page 4

CHAPTER 9

ENVIRONMENTAL CONTROL
11 The following sentence is added at the end of paragraph 9.5.3:

"When not in use, the inert gas system should be made separate from the cargo system in the
cargo area except for connections to the hold spaces or interbarrier spaces."

CHAPTER 11
FIRE PROTECTION AND FIRE EXTINCTION
12 The second sentence of paragraph 11.2.4 is replaced by the following:

"All pipes, valves, nozzles and other fittings in the fire-fighting systems should be resistant to
the effects of fire and to corrosion by water."

CHAPTER 13
INSTRUMENTATION (GAUGING, GAS DETECTION)
13 The last three sentences of paragraph 13.3.1 are replaced by the following:

"The emergency shutdown valve referred to in 5.6.1 and 5.6.3 may be used for this purpose.
If another valve is used for this purpose, the same information as referred to in 5.6.4 should
be available on board. During loading, whenever the use of these valves may possibly create
a potential excess pressure surge in the loading system, the port State authority may agree to
alternative arrangements such as limiting the loading rate, etc."

CHAPTER 14
PERSONNEL PROTECTION
14 Existing paragraph 14.3.2 is replaced by the following:
"1432 The ship should have on board medical first-aid equipment, including oxygen

resuscitation equipment and antidotes for cargoes to be carried, based on the guidelines
developed by the Organization*.

* Reference is made to the Medical First Aid Guide for Use in Accidents Involving
Dangerous Goods (MFAG), which provides advice on the treatment of casualties in
accordance with the symptoms exhibited as well as equipment and antidotes that may be
appropriate for treating the casualty."
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CHAPTER 18
OPERATING REQUIREMENTS
15 Existing paragraph 18.3.3 is replaced by the following:
"18.3.3 Officers should be trained in emergency procedures to deal with conditions of
leakage, spillage or fire involving the cargo, based on the guidelines developed by the

Organization*, and a sufficient number of them should be instructed and trained in essential
first aid for cargoes carried.

*  Refer to the Medical First Aid Guide for Use in Accidents Involving Dangerous Goods
(MFAG), which provides advice on the treatment of casualties in accordance with the
symptoms exhibited as well as equipment and antidotes that may be appropriate for
treating the casualty, and to the relevant provisions of the STCW Code, parts A and B."

16 In paragraph 18.9, the reference to paragraph 17.4.3 is added to the list of references.
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ANNEX 11

RESOLUTION MSC.177(79)
(adopted on 10 December 2004)

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CODE FOR THE
CONSTRUCTION AND EQUIPMENT OF SHIPS CARRYING LIQUEFIED GASES IN
BULK (IGC CODE)

THE MARITIME SAFETY COMMITTEE,

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

NOTING resolution MSC.5(48), by which it adopted the International Code for the
Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (hereinafter referred to
as “the IGC Code”), which has become mandatory under chapter VII of the International
Convention for the Safety of Life at Sea (SOLAS), 1974 (hereinafter referred to as
“the Convention”),

NOTING ALSO article VIII(b) and regulation VII/11.1 of the Convention concerning the
procedure for amending the IGC Code,

HAVING CONSIDERED, at its seventy-ninth session, amendments to the IGC Code
proposed and circulated in accordance with article VIII(b)(i) of the Convention,

1. ADOPTS, in accordance with article VII(b)(iv) of the Convention, amendments to the
IGC Code, the text of which is set out in the Annex to the present resolution;

2. DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the
amendments shall be deemed to have been accepted on 1 January 2006 unless, prior to that date,
more than one third of the Contracting Governments to the Convention or Contracting
Governments the combined merchant fleets of which constitute not less than 50% of the gross
tonnage of the world’s merchant fleet, have notified their objections to the amendments;

3. INVITES Contracting Governments to note that, in accordance with article VIII(b)(vii)(2)
of the Convention, the amendments shall enter into force on 1 July 2006 upon their acceptance in
accordance with paragraph 2 above;

4, REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the
Convention, to transmit certified copies of the present resolution and the text of the ame ndments
contained in the Annex to all Contracting Governments to the Convention;

5. FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and
its Annex to Members of the Organization, which are not Contracting Governments to the
Convention.



SJOFS 2006:36
Bilaga

MSC 79/23/Add.1

ANNEX 11

Page 2

ANNEX
AMENDMENTS TO THE INTERNATIONAL CODE FOR THE CONSTRUCTION
AND EQUIPMENT OF SHIPS CARRYING LIQUEFIED GASES IN BULK
(IGC CODE)
CHAPTER 3 — SHIP ARRANGEMENTS

(Following amendment applies to ships constructed on or after 1 January 2007)

1 In paragraph 3.6.4, the reference to “10.2.5.4” is replaced by “10.1.4”.

CHAPTER 10 - ELECTRICAL INSTALLATIONS
(Following amendments apply to ships constructed on or after 1 January 2007)

2 In paragraph 10.1.4, the words “when the exceptions listed in 10.2 are permitted” in the
first sentence are deleted.

3 The following new sentence is added at the end of paragraph 10.1.4:

“Electrical equipment, cables and wiring should not be installed in hazardous locations
unless it conforms with the 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 hazardous locations
based on a risk assessment © the satisfaction of the Administration, to ensure that an
equivalent level of safety is assured.”

4 Existing paragraph 10.2 is deleted.””

) Refer to the standards published by the International Electrotechnical Commission, IEC 60092-502:1999
‘Electrical installations in ships — Tankers’.

ok

Note by the Secretariat:

In paragraph 10.1.2, at the end of the first sentence, the following footnote is added:
Refer to the relevant standards of the International Electrotechnical Commission, in particular
publication 60092-502.”

In paragraph 10.1.3, the footnote at the end of the paragraph is deleted.
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APPENDIX

Model form of International Certificate of Fitness for the Carriage of Liquefied Gases in
Bulk

5 In the form of the International Certificate of Fitness for the Carriage of Liquefied Gases
in Bulk, the following new section is inserted between the section commencing with the words
“This certificate is valid until” and the section commencing with the words “Issued at™:

(dd/mm/yyyy)

kskock
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