RESOLUTION MSC.4(48)

ADOPTION OF THE INTERNATIONAL CODE FOR
THE CONSTRUCTION AND EQUIPMENT OF SHIPS
CARRYING DANGEROUS CHEMICALS IN BULK
(IBC CODE)

THE MARITIME SAFETY COMMITTEE,

RECALLING resolution A.480({XIl) by which the Assembly authorized it
1o adopt the revised Code for the Construction and Equipment of Ships Carrying
Dangerous Chemicals in Bulk when harmonized with the Code for the Construc-
tion and Equipment of Ships Carrying Liquefied Gases in Bulk as adopted by
resofution A.328(1X),

NOTING resolution MSC.6(48) by which it adopts, inter alia, amendments
to chapter V! of the International Convention for the Safety of Life at Sea, 1974
(1974 SOLAS Convention), to make the provisions of the International Code for
the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk
(1BC Code) mandatory under that Convention,

HAVING CONSIDERED the text of the proposed 1BC Code:

1 ADOPTS the IBC Code, the text of which is given in the Annex to the
present resolution;

2 NOTES that under part B of chapter VIi of the 1974 SOLAS Convention
as amended by resolution MSC.6(48), amendments to the |BC Code shall be
adopted, brought into force and take effect in accordance with the provisions of
article VIl of that Convention;

3 FURTHER NOTES that the IBC Code will require amendments to cover
pollution prevention aspects prior to the entry into force of Annex 1 of the
International Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 relating thereto;

4 REQUESTS the Secretary-General to circulate to all Governments concerned
armendments to the IBC Code adopted as above which comprise the inclusion in
chapter 17 of new products, recommending that, pending the entry into force of
those amendments, these new products should be carried by chemical tankers in
compliance with the provisions of the amendments;

5 FURTHER REQUESTS the Secretary-General to transmit a copy of the
present resolution together with the text of the I1BC Code to all Members of the
Organization and to all Contracting Governments to the 1974 SOLAS Convention
which are not Members of the Organization.



Note by the Secretariat

1. At its forty-eighth session held in June 1983, the Maritime Safety
Committee adopted amendments to the International Convention for
the Safety of Life at Sea, 1974 (SOLAS). Thirty-three Contracting
Governments to the Convention were present at the sessionand all the
texts of the amendments were adopted in accordance with the
procedure specified in Article VIII(b)(iv).

2. The amendments adopted at the session consist of complete
replacement texts of Chapters IIT and VII and amendments to
Chapters [1-1, [I-2 and TV,

3. The decimal numbering system hasbeen used in Chapters I1-1, II-2.
[il and VIi. Metric and Imperial units have been replaced with those of
the Systéme International (SI Units), except where conventionally
accepted nautical units were considered more appropriate.

4. Cross references are given in a concise form, e.g. Regulation 11.2/10.4
meaning paragraph 4 of Regulation 10 of Chapter 1I:2.

5. Footnotes given throughout the Convention, as well as amend-
ments thereto, refer to the relevant recommendations annexed to the
Convention and other internationally accepted standards. The Maritime
Safety Comumittee has emphasized that these footnotes do not form
part of the Convention and are only inserted for ease of reference. The
footnotes are to be altered to reflect any changes which may be made
to the resolutions, recommendations or documents on which they are
based. References to draft resclutions to be considered by the
Assembly at its thirteenth regular session are to be replaced by the
definitive numbers of the resolutions as adopted by the Assembly.



Preambile

1 The purpose of this Code is to provide an international standard for the safe
carrigge by sea in bulk of dangerous liquid chemicals listed in chapter 17 of the
Code by prescribing the design and construction standards of ships regardless of
tonnage involved in such carriage and the equipment they should carry so as to
minimize the risk to the ship, to its crew and to the environment, having regard
to the nature of the products involved.

2 The basic philosophy is one of ship types related to the hazards of the
products covered by the Code. Each of the products may have one or more hazard
properties which include flammability, toxicity, corrosivity and reactivity,

3 Throughout the development of the Code it was recognized that it must be
based upon sound naval architectural and engineering principles and the best under-
standing available as to the hazards of the various products covered: furthermore
that chemical tanker design technology is not only a complex technology but is
rapidly evolving and that the Code should not remain static. Therefore the Organi-
zation will periodically review the Code taking into account both experience and
technical developrnent.

4 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 articte VIl of the International
Convention for the Safety of Life at Sea, 1974,

5 ' The Code primarily deals with ship design and equipment. In order to ensure
the safe transport of the products, the total system must, however, 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.

6 The development of the Code has been greatly assisted by relevant work of
the International Association of Classification Societies (IACS) and of the Interna-
tional Electrotechnical Commission (IEC).

7 Chapter 16 of the Code, dealing with operational requirements of chemica!
tankers, highlights the regulations in other chapters that are aperational in nature
and mentions those other important safety features that are peculiar to chemical
tanker operation

8 The layout of the Code is in line with the International Code for the
Construction and Equipment of Ships Carrying Liquefied Gases in Butk (IGC Code)
adopted by the Maritime Safety Committee at its forty-eighth session. Gas carriers
may also carry in bulk liguid chemicals covered by this Code as dealt with in the
IGC Code.



CHAPTER 1 — GENERAL

1.1 Application

1.1.1  The Code applies to ships regardless of size, including those of less than
500 tons gross tonnage, engaged in the carriage of bulk cargoes of dangerous liquid
chemical substances, other than petroleum or similar flammable products as
follows

.1 products having significant fire hazards in excess of those of petroleum
products and similar flammable products;

.2 products having significant hazards in addition to or other than flam-
mability.

The Code is at present limited to the liquids shown in the summary of minimum
requirements in chapter 17. Products that have been reviewed and determined not
to come within the scope of the Code are found in chapter 18.

1.1.2 Liguids covered by the Code are those having a vapour pressure not
exceeding 2.8 bar at a temperature of 37.8°C.

1.1.3 For a product proposed for carriage in bulk, but not listed in chapter 17 or
18, the Administration and port Administrations involved in such carriage should
prescribe the pretiminary suitable conditions for the carriage, having regard to the
criteria for hazard evaluation of bulk chemicals. The Organization should be
notified of the conditions for consideration for inclusion of the product in the
Code.

1.1.4 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 has commenced comprising at least 50 tonnes or 1% of the
estimated mass of all structural material, whichever is less;

on or after 1 .July 1986.
1.1.5 A ship, irrespective of the date of construction, which is converted to a
chemical tanker on or after 1 July 1988, should be treated as a chemical tanker

constructed on the date on which such conversion commences.

1.1.6  Where reference is made in the Code to a paragraph, all the provisions of
the subparagraphs of that designation should apply.

1.2 Hazards
Hazards of products covered by the Code include:

1.2.1  Fire hazard defined by flashpoint, boiling point, flammability limits and
autoignition temperature of the chemical.



1.2.2  Health hazard defined by:

1

irritant or toxic effect on the skin or on the mucous membranes of the
eves, nose, throat and lungs in the gas or vapour state combined with
vapour pressure; or

irritational effects on the skin in the liquid state; or
toxic effect, taking into account values of

LD B0 oral: a dose which is lethal to 50% of the test subjects when
administered orally;

LD 50 skin: a dose which is lethal to 50% of the test subjects when
administered to the skin;

LC 50: the concentration which is lethal by inhalation to 50% of the test
subjects.

1.2.3 Water pollution hazard defined by human toxicity, water solubility,
volatility, odour or taste, and relative density.

1.2.4  Air pollution hazard defined by:

A

2
3
4
5

emergency exposure limit (E.E.L.) or LC 50;
vVapour pressure;

solubility in water;

relative density of liquid;

vapour density.

1.2.5 Reactivity hazard defined by reactivity with:

A
2
3

other products; or
water, or

the product itself {including polymerization).

1.3 Definitions

The following definitions apply unless expressly provided otherwise.
(Additional definitions are given in individual chapters).

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 accommodation spaces which are used for halls, dining
rooms, lounges and similar permanently enclosed spaces.

1.3.2.1

Administration means the Government of the State whose flag the ship is

entitled to fly.



1.3.2.2 Port Administration means the appropriate authority of the country in
the port of which the ship is loading or unloading.

1.3.3 Boiling point is the temperature at which a product exhibits a vapour
pressure equal to the atmospheric pressure.

1.3.4 Breadth {B) means the maximum breadth of the ship, measured amidships
to the moulded line of the frame in a ship with a metal shel! 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.

1.2.5 Cargo area is that part of the ship that contains cargo tanks, slop tanks,
cargo pump rooms including pump rooms, cofferdams, ballast or void spaces
adjacent to cargo tanks and also deck areas throughout the entire length and
breadth of the part of the ship over the above-mentioned spaces. Where indepen-
dent tanks are installed in hold spaces, cofferdams, ballast or void spaces at the
after end of the aftermost hold space or at the forward end of the forwardmost
hold space are excluded from the cargo area.

1.3.6 Cargo pump room is a space containing pumps and their acéessories for the
handling of products covered by the Code.

1.3.7 Cargo service spaces are spaces within the cargo area used for workshops,
lockers and store-rooms of more than 2m? in area, used for cargo handling
equipment.

1.3.8 Cargo tank is the envelope designed to contain the cargo.

1.3.9 Chemical tanker is a cargo ship constructed or adapted and used for the
carriage in bulk of any liquid product listed in chapter 17.

1.3.10 Cofferdam is the isolating space between two adjacent steel bulkheads or
decks. This space may be a void space or a ballast space.

1.3.11 Control stations are those spaces in which ship’s radio or main navigating
equipment or the emergency source of power is located or where the fire-recording
or fire-control equipment is centralized. This does not include special fire-control
equipment which can be most practically located in the cargo area.

1.3.12  Flammability limits are the 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.

1.3.13 Flashpoint is the temperature in degrees Celsius at which a product will
give off enough flammable vapour to be ignited. Values given in the Code are
“closed cup test” determined by an approved flashpoint apparatus.

1.3.14 Hold space is the space enclosed by the ship’s structure in which an
independent cargo tank is situated.

1.3.15 Independent means that a piping or venting system, for example, is in no
way connected to another system and that there are no provisions available for the
potential connection to other systems.



1.3.16 Length (L) means 96% of the total length on a waterline at 85% 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 g 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.

1.3.17 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
propuision where such machinery has in the aggregate a total power
output of not fess than 375 kW; or

3 any oil-fired boiler or oil fuet unit.

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

1.3.19  0il fuel unit is the equiprnent used for the preparation of oil fuel for
delivery to an oil-fired boiler, or equipment used for the preparation for delivery
of heated oil to an internal combustion engine, and includes any oil pressure
pumps, filters and heaters dealing with oil at a pressure of more than 1.8 bar gauge.

1.3.20 Organization is the International Maritime Qrganization (IMO).

1.3.21  Permeability of a space means the ratio of the volume within that space
which is assumed to be occupied by water to the total volume of that space.

1.3.22 Pump room is a space, located in the cargo area, containing pumps and
their accessaries for the handling of ballast and oil fuel.

1.3.23  Relative density of liquid is the ratio of the mass of a volume of a product
10 the mass of an equal volume of fresh water. For a product of limited solubility,
the relative density indicates whether it floats on water or sinks.

1.3.24 Separate means that a cargo piping system or cargo vent system, for
example, is not connected 1o another cargo piping or cargo vent system. This
separation may be achieved by the use of design or operational methods. Opera-
tional 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
detecting leakage into the pipe between the two spectacle flanges.

1.3.25 Service spaces are those spaces used for galleys, pantries containing
cooking appliances, lockers, mail and specie rooms, store-rooms, workshops other
than those forming part of the machinery spaces and similar spaces and trunks to
such spaces.



1.3.26 1974 SOLAS Convention means the International Convention for the
Safety of Life at Sea, 1974.

1.3.27 1983 SOLAS amendments means the amendments to the 1974 SOLAS
Convention adopted by the Maritime Safety Committee of the Organization at its
forty-eighth session on 17 June 1983 by resolution MSC.6{48).

1.3.28 Vapour density or the relative density of vapour is the ratio of the mass
of a volume of vapour or gas {with no air present) to the mass of an equal volume
of air at the same pressure and temperature. Vapour density below or above 1
indicates whether the vapour or gas is lighter or heavier than air.

1.3.29 Vapour pressure is the equilibrium pressure of the saturated vapour above
the liquid expressed in bars absolute at a specified temperature.

1.3.30 Void space is an enclosed space in the cargo area external to a cargo tank,
other than a hold space, ballast space, oil fuef tank, cargo pump room, pump room,
or any space in normal use by personnel.

1.4 Equivalents

1.4.1 Where the Code requires that a particular fitting, material, appliance,
apparatus, item of equipment or type thereof should be fitted or carried in a ship,
or that any particular provision should be made, or any procedure or arrangement
should be complied with, the Administration may allow any other fitting, material,
appliance, apparatus, item of equipment or type thereof to be fitted or carried, or
any other provision, procedure or arrangement to be made in that ship, if it is
satisfied by trial thereof or otherwise that such fitting, material, appliance,
apparatus, item of equipment or type thereof or that any particular provision,
procedure or arrangement is at least as effective as that required by the Code,
However, the Administration may not allow operational methods or procedures
to be made an alternative to a particular fitting, material, appliance, apparatus,
item of equipment, or type thereof, which are prescribed by the Code, unless such
substitution is specifically allowed by the Code.

1.4.2 When the Administration so allows any fitting, material, appliance,
apparatus, item of equipment, or type thereof, or provision, procedure, or arrange-
ment, or novel design or application to be substituted thereafter, it should
communicate to the Organization the particulars thereof together with a report on
the evidence submitted so that the Organization may circulate the same to other
Contracting Governments to the 1974 SOLAS Convention for the information 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 granting of exemptions therefrom, should be carried out by
officers of the Administration. The Administration may, however, entrust the
surveys either to surveyors nominated for the purpose or to organizations
recognized by it.



1.6.1.2 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 port State authority® concerned.

The Administration should notify the Organization of the specific responsibilities
and conditions of the suthority 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 certificate 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. 11 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 State authority concerned should also 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 arrange-
ments to satisfy this obligation.

1.5.2 Survey requirements

1.56.2.1 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 Radiotelegraphy Certificate
or Cargo Ship Safety Radiotelephony Certificate are issued) of a chemical tanker
should be subjected to the following surveys:

1 An initial survey before the ship is put in service or before the Interna-
tional Certificate of Fitness for the Carriage of Dangerous Chemicals in
Bulk is issued for the first time, which should include a complete
exaimination 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, arrange-
ments and material fully comply with the applicable provisions of the
Code.

.2 A periodical survey at intervals specified by the Administration, but not
exceeding 6 years which should be such as 1o ensure that the structure,
equipment, fittings, arrangements and material comply with the appli-
cable provisions of the Code.

3 A minimum of one intermediate survey during the period of validity of
the international Certificate of Fitness for the Carriage of Dangerous
Chemicals in Bulk. In cases where only one such intermediate survey is

*  Port State authority has the meaning as presented in chapter |, regulation 19 of the 1978
Protocol to the 1974 SOLAS Convention.



carried out in any one certificate validity period, it should be held not
before 6 months prior to, nor later than 6 months after, the half-way
date of the certificate’s period of validity. Intermediate surveys should he
such as to ensure that the safety equipment, and other equipment, and
associated pump and piping systems comply with the applicable provi-
sions of the Code and are in good working order. Such surveys should be
endorsed on the International Certificate of Fitness for the Carriage of
Dangerous Chemicals in Bulk.

4 A mandatory annual survey within 3 months before or after the anniver-
sary date of the International Certificate of Fitness for the Carriage of
Dangerous Chemicals in Bulk which should include a general examina-
tion to ensure that the structure, 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 International
Certificate ot Fitness for the Carriage of Dangerous Chemicals in Bulk.

An additional sutvey, either general or partial according to the circum-
stances, 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
gffectively made, that the material and workmanshir. of such repairs or
renewals are satisfactory; and that the ship is fit to p. oceed to sea without
danger to the ship or persons on board.

o

1.6.3 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 wilt remain fit to
proceed to sea without danger to the ship or persons on board.

1.56.3.2 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, 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 relevant certificate, who should
cause investigations to be initiated to determine whether a survey, as required by
1.5.2.5 is necessary. 1f the ship is in a port of another Contracting Government, the
master or owner should also report immediately to the port State authority
concerned and the nominated surveyor or recognized organization should ascertain
that such a report has been made.

1.5.4 [ssue of International Certificate of Fitness

1.5.4.1 A certificate called an International Certificate of Fitness for the Carriage
of Dangerous Chemicals in Bulk, the model form of which is set out in the
appendix, should be issued after an initial or periodical survey to a chemical tanker
which complies with the relevant requirements of the Code.



1.5.4,2 The certificate issued under provisions of this section should be available
on board:for inspection at all times.

1.6.5. ssue or endorsement of International Certificate of Fitness by another
Government

1.8.8:1 A Contracting Government may, at the request-of the Governmeént of
ancther State, cause a:ship entitled to fly the flag of the other State to be sun/eyed
and;:if satisfied that the requirements of the Code dre: complied with, issue or
authorize the issue of the certificate to the ship, and, where. approprlate endorse or
guthorize 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
isientitled to fly.

1.6.6: Duration and validity of the International Certificate:of Fitness

1.5.6.1 An International Certificate of Fitness for the Carriage of Dangerous
Chemicals in Bulk should be issued for a petiod specified by the Administration
which should not exceed 5 vyears. from the date of the initial survey or the
periodical survey.

1.5:6.2 No extension:of the & year period of the certificate should be permitted.

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

.1 ifthe surveys-are not carried out within the period specified by 1.5.2;

.2 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 requirements of
1.5.3.1 and 1.5.3.2. Where -a transfer occurs between Contracting
Governments, the Government -of the State whose flag the ship was
formerly entitled to fly should, if requested within 12 months after the
transfer has taken place, as soon as possible transmit to the Administra-
tion copies of the certificates carried by the ship before the transfer and,
it available, .copies.of the relevant survey reports.



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 safe-
guard the ship-and the environment, the cargo tanks of certain types of ships 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 stranding, by locating them at specified
minimum. distances' inboard from ‘the ship‘s shell plating, Both the damage to be
assumed ‘and the proximity of the cargo tanks to the ship’s shell should be
dependent-upon:the degree of hazard presented by the productsto be carried.

2.1.2 Ships subject to ‘the Code should be designed to one of the following
standards:

.1 A type 1 ship is 8 chemical tanker intended to transport chapter 17
products with wvery severe environmental and safety hazards which
requiré maximum prevent:ve measures. to precliide an escape. of such
cargo.

.2 A type 2 ship is a chemical tanker intended to ‘transport chapter 17
products: with appreciably severe environmental and safety hazards which
require. significant preventive measures to. preclude an escape of such

) cargo.

3 A type 3 ship is a chemical tanker intended ‘to transport chapter 17
products with sufficiently severe environmental and safety hazardswhich
require-a moderate degree of containtnent to increase survival capability
in a damaged: condition,

Thus a type 1 ship is a chemical tanker intended for the transportation of products
considered to present the greatest overall hazard and type 2'and type 3' for products
of progressively lesser hazards, Accordingly, a type 1 ship should survive the most
severe standard of damage and its cargo tanks should be located at the maximtm
prescribed distanceinboard from the shell plating.

2.1.3 The ship: type:required for mduvndual products is indicated in colummn: ‘¢
in-the table of chapter 17..

2.14 If aship-is intended to carry more than one product listed: ifi chapter 17,
the ‘standard of damagé 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 felated to the respective products
intended to be carried, ’

* Reference is made-to the GuideKknes for the Uniform Application of the Survival Require-
ments of the Bulk-Chemical Code and the Gas Carrier Code.



2.2 Freeboard and intact stability

221 Ships subject to the Code may be assigned the: minimum freeboard
permitted by ‘the International Convention.on lLoad Linesin force, However, the
draught associated with the-assignment should not begreatér than the maximum
draught otherwise permiitted by this Code,

2.2.2  The stability of the ship in all seagoing conditions 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 combina-
tion 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 gompartments should
be calculated by a:method acceptable to the Administration.

2.2.4 Solid ballast should not normally be used in.double bottorm spaces in the
cargo area. Where, ‘however, because of stability’ considerations, the fitting of solid
ballast in such: spaces becomes unavoidable, then its disposition should be governed
by the need to ensure that the impact loadsresulting from bottom damage are:not
directly transmitted to the'cargo tarik structure:

225 The master of the ship -should be supplied with a Loading and Stability
Information booklet. This booklet should contain details of typical service and
ballast conditions, provisions for evaluating other conditions: of loading and -a
summary of the ship's survival capabilities. In-addition, the booklet should contain
sufficient information to enable the master to load and operate the ship in a safe
and seaworthy manner.

2.3 -Shipside 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 weathertight doors should
comply with the requirements of the relevant regulation of the International
Convention on Load Lines in force, except that the chaice of valves should. be
limited to:

.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 0.01L, two automatic non-return
valves without positive means of ¢losing, provided that the inboard valve
is always:accessible for examination under.service conditions:

2.3.2 For the purpose of this chapter “summer load waterline”” and *'freeboard
deck”, have the meanings-as defined in the Interhational Convention 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 dcceptable to the Administration, and should be fully effective in
preventing admission of water into the ship,.taking into account the sinkage; trim
andhesl 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. Rallast conditions where the chemical
tanker is not carrying products covered by the Code, or is carrying only residues of
such products, need not be considered.

25 Damage assumptions

25,1 The assumed maximum extent of damage:should be:

.1 Side damage:
1.1 Longitudinal extent:

.2 Transverse extent:
measured. inboard from
the:ship’s side gt right
angles to:the centreline
at the leve! of ‘the
summer-load line

1.3 Vertical extent:
from the moulded line
of the bottom:shell
plating at centreline

2 Bottem-damage;

2.1 Longitudinal extent:
.2:2: Transverse extent:

2.3 Vertical extent:

2.5.2 Other damage:

1/3L2/3 or 14.5m, whichever is less:

B/5 or 11.5 m, whichéver is less

upwards without limit

For 0.3L from
the forward
perpendicular
of the ship

1/3L% or 14.5m,
whichever is less

B/6.or 10m,
whichever is less

B/15 or6 m,
whichever is less
measured from
the moulded line
of the bottom
shell plating at

centreline (see

2.6.2),

Any other part
oftheship

1/3L2/3 or Bm,

whichever is less

B/6 or 5m,
whichever is less

B8/15 or6'm,
whichever is less
measured from
the mouilded line
of the:bottom
shell plating-at
centreline (see
2:6.2),

.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 darage should be
considered.



.2 For type 1 @nd type 2 ships, local side damage anywhete In the cargo
area extending inboard 760 mm measured:normal to the hull shell should
be considered, and transverse bulkheads should be additionally assumed
damaged when also.required by the applicable subparagraphs of 2.8.1.

2.6 Location of cargo tanks

‘2.6.1 Cargo tanks should be located at the following distances inboard:

.1 Type 1 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 centreline not less than the vertical extent of
damage specified in 2.5:1.2.3 and nowhere léss than 760 mm- from the
shell plating,

2 Type 2 ships: from the moulded line of the bottom shell plating at
centreline 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.

3 Type 3 ships: no-requirement.

2:6.2 Except for type 1 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 26% of the depth of the double bottom or 350 mm, whichever
is less. Where thereis no double bottom, the protrusion of ‘the suction well of
independent tanks below the upper limit of bottom damage: should not exceed
350 mm. Suction wells installed in accordance with this paragraph may: be ignored
in:determining the compartments affected by damage.

27 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 liguids; and:the.draught and trim for all
conditions of {oading.

2.7.2 The permeabilities of spaces assumed to 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 0'to 0.95*
Intended for other liquids 0to 0,95*

* The permeability of partially filled.compartments should be consistent with the amount of
liquid carried in:the compartment.



2.7.3 ‘'Wharever damage penetrates a-tank containing 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 equilibrium,

2.7.4 Every watertight division within the maximum extent of damage defined’
in 2.5,1 and considered ‘te have:sustained damage in-positions.given in:2.8.1 should
be assumed to be penetrated, Where damage less than the maximum is being
considered in accordance with 2.5.2, only watertight divisions or .combinations:of
watertight divisions within the envelope of such' lesser damage should be assumed
to be penetrated,

2,75 The ship should be so-designed as 1o keep unsymmetrical flooding to the
minimum consistentwith efficient arrangements.

2,76 Equalization :arrangements requiring mechamcal 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 and sufficient residual stability should be maintained during
all stages ‘where equalization is used. Spaces which are linked by ducts of large
cross-sectional area:may be-considered to be:common.

2.7.7 IF pipes, ducts, trunks or tunnels are situated within the assumed extent
of damage pehetration, as defined in 2.5, arrangements should be such that
progressive flooding cannot thereby extend to compartments other than. those
assumed to be flooded for:gach case of damage.

2.7.8 The buoyancy of any. superstructure directly-abovethe side damage:should
be disregarded. The unflooded parts of superstrictures beyorid the extent of
damage, however, may be taken into consideration provided that:

£ ‘they are separated from the damaged space by watertight divisions and
the requirements.of 2.9.3 in respéct of these intact spaces are-complied
with;and

.2 openings in such divisions are capable of being closed by remotely

_ioperated sliding watertlght doors and unprotected openings areé not

" immersed within ‘the minimum:range of residual stability required in 2.9;

however the immersion of any other openings capable of being closed
weathertight may be:permitted.

2.8 Standardof dama‘ge

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 1 ship should be assumed to sustain damage anywhere in its
length;

2 A type 2 ship of more than 180 m in ‘length should be asstimed to
sustain damage:anywhere in its length;

3 A type 2 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 3iship of morethan 225 -m in length should be-assumed to sustain )
damage anywhere in its length;

5 Atype 3ship of 126 m in length or more but not exceeding 225 m in length
‘should be:assumed to sustain damage anywhere.in its length except involv-
ing either of the bulkheads bounding.a machinery space located aft:

6 A type3 shlp below 125 m in length should be assumed to sustain. damage
anywhere in its length except involving damage to the machinery space .
when located aft. However, the ability to survive the flooding of the
machinery space-should be considered: by the Administration,

28:2 In the case of small type 2 and type. 3 ships which do not-comply in all
respects ‘with: the appropriate requirements. of'2.8.1:3-and 2.8.1,6, special dispensa-
tions may only be considered by the Administration 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: Interna.
tional Certificate of Fitness referred to in. 1.5.4.

2.9 Survival requirements

2.9.1  Ships subject to the Code should be capableof surviving the assumed damage
specified in 2.5 to the standard provided in 2.8 in.a condition ofstable equilibrium
and should satisfy the following criteria.

29.2 In any.stageof flooding:

.1 the waterline; taking into account sinkage, heel.and trim, should be below
the lower edge of any' opening through which progressive floodmg or
downﬂoodlng may take place. Such openings should include air pipes and
openings which.are closed by means of weathertlght doors or hatch covers
and may exclude those openings closed by means of watertight manhole
cgvers: and watertight flush scuttles, small watertight cargo tank hatch
covers:which -maintain the high integrity of the deck, remotely operated
watertight sliding doors; and sidescuttles-of the non-opening type;

2. the maximum angle of heel due to unsymmetrical flooding should not
exceed 25°, except that this angle may be increased up to 30° if no.deck
immersion occurs;

.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 that required by 2.9:3.

293 At final equilibrium-after flooding:

.1 the righting lever curve should have.a minimum range of 20° beyond the
position -of equilibrium in association with a maximum residual righting
lever of at least 0.1 m within the 20° range; the area under the curve
within this range should not be less than 0.0175.m/rad. Unprotected
openings should not be immersed within this range unless the ‘space
concerned is assumed to be flooded. Within this range, the immersion of
any of the openings listed in-2.9.2.1 and other openings: capable of being
closed weathertight may. be permitted; and

.2 the emergency source of power should be capable of operating.



CHAPTER 3:-- SHIP ARRANGEMENTS

3.1 Cargo segregation

3:1.1  Unless expressly provided otherwise, tanks containing cargo or residues of
eargo- subject to the Code should. be segregated from:accommeodation, service and
machinery spaces and from drinking water and stores:for human: consumption by
‘meahs of a.cofferdam, void space,.cargo pump room, pump room; empty tank, oil
fuel tank or other snmllar space,

3.1.2 Cargoes which.react:in a hazardous manner with other-cargoes should:

.1 be segregated from ‘such' other cargoes by 'means of a cofferdam;, void
space, cargo: pump room, pump room, empty tank, ortank containing
.2 mutually compatible cargo;

:2 have separate pumping and piping systems which should not pass through
other cargo tanks containing such cargoes, unless encased in‘a tunnel; and

.3 haveseparate tank venting systems.

3.1.3 Cargo piping should not pass ‘through any accommodation, service .or
machinery space.other than cargo:plmp rooms or pump rooms.

3.14 Cargoes.subject to the:Code should ‘not-be carried in either thé fore or aft
peak tank.

3.2 Accommodation, service and machinery spaces and control stations

3.2.1 No accommodation or service spaces or control stations:should be located
within the-cargo area except over:a.cargo pump room: recess or, Pump room recess
that. complies with regulation 11-2/66 of the 1983 SOLAS amendments and no;
cargo of slop tank should be aft of the forward end of any accommodation.

3.2.2 In order to guard against the: danger of hazardous: vapours, due-considera-
tion should be given to the location of air intakes and openings into accommoda-
tian, service and machinery spaces and control stations in relation to cargo piping
and cargo vent systems.

3.2.3 Entrances, air inlets and openings to accommodation, service and
machinery spaces and-contro} stations should not face the cargo area. They should
be located on the end bulkhead not facing the cargo area and/or on the outboard
side ©of the superstructure or deckhouse at a distanice of at least 4% of the length
{L) of the ship but not lessthah 3 m from the end of the superstructure or deck-
house facing thecargo area: This:distance, however; need.not exceed 5 m.:No doors
should be.permitted within. the limits mentioned above, except that doors to those
spaces-not:-having  access to accommodation and service spacss and control stations;
such.as cargo control stations and store-rooms may be permitted by the-Administra-
tion. Where such doors are fitted, the boundaries of the:space should be insulated
to ""A-60".standard. Bolted plates for removal of machinery may be fitted within
the limits specified abeve. Wheelhouse doors and wheelhouse windows may be
located within the limits specified above so long as they are so ‘designed that a rapid



and efficient gas and vapour tightening of the wheelhouse can be ensured. Windows
and sidescuttles: facing “the -cargo area and on the sides of the superstructures-and
deckhouses within the limits specnf:ed above should be of the fixed (non-opening)
type. Such sidescuttles in the first tier on the main deck.should be fitted with
inside covers of steel or equivalent material.

3.3 Cargo pump rooms

3.3.1 Cargo pump rooms.should beso arrangedas to ensure:

.} unrestricted passage at-all times from any ladder platform and: from the
flooryand

.2 Unrestricted access 1o all valves necessary for cargo handling for a person
‘wearing the required: personnel protective equipment.

3.3.2 Permanent arrahgerments should be ‘made for hoisting :an ‘injured- person
with'a rescue:line: while-avoiding any projecting obstacles.

3.3.3 Guard rajlings should be installed-on all ladders and platforms.

3.34 Normal access ladders should not be fitted vertical and should incorporate
platforms at suitable intervals.*

3.3.5 ‘Mearis should be provsded 1o deal with drainage and. any possible leakage
from cargo pumps @nd: valves in cargo pump roomis, The bilge system serving the
cargo pump room should be operable from outside the cargo pump room. One or
‘more slop tanks for storage of contaminated bilge water or tank washings should
be provided. A, :shore connection. with a standard coupling or other facilities
should be provided for transferring contaminated liquids to ‘en-shore reception
facilities.

3:3.6 Pump: discharge pressure gauges should be provided-outside the cargo pump
room.

3.3.7 Where machinery is-driven by shafting passing through a biilkhead or deck,
‘gastight-seals with efficient lubrication or othermeans of ensuring the permanence
of the gas seal should be fitted in way of the bulkhead or deck.

3.4 Access:to spaces in the.cargo area

34.7 .Access to cofferdams, ballast tanks, cargo tanks and other :spaces. in the
cargo area should be direct from the open deck and such as to ensure their
complete inspection.. Access to.double bottom spaces may be through-a cargo:pump
room, purip roam, deep cofferdam, pipe tunnel or similar compartments, subject
1o consideration of ventilation aspects.

* Reference is'made to the Recommendation:on Safe Access to-and Workingin Large Tanks
{resolution-A. 272(VI||)) a8 armended by resolution A:330(1X).



3.4.2 For access through horizontal opemngs hatches .or manholes, ‘the dimen-
sions should be sufficient to allow a person wearing a self-contained gir bireathing
apparatus and protective equipment to ascend or descend any ladder without
-obstruction and. also to provide a clear opening to facilitate the honstmg of an
injured person from the bottom of the space. The minimum clear opening should
be not less than 800 mm by 600 mm.

34.3 For access through -vertical openings, or manholes providing passage
through the length and breadth. of the space, the-minimum clear epering should
be not less than 600 mm by 800 mm at a height of not more than 600 mm from
the bottom shell plating unless.gratings or-other footholds are provided.

3/4.4 Smaller dimensions may be approved by the Administration in special
circumstances, if the -ability to traverse such .openings or to remove an .injured
person can beproved to the:satisfaction of the Administration.

3.6 Bilge and ballast arrangements

3.5 Pumps, ballast lines, vent lines and other similar ‘equipnient; serving perma:
nent ballast tanks should be independent of similar equipment serving cargo tanks
and of cargo tanks themselves. Discharge arrarigements for permanent ballast tanks
sited immediately adjacent to cargo tanks should be outside machinery spaces and
accommodation spaces. Filling -arrangements may be in the machinery spaces
provided that such ‘arrangements ensure filling from tank deck level ‘and-non:return
valves are fitted.

3:5.2 Filling of ballast in cargo tanks may be arranged from deck: level by pumps
serving permanent ballast' tanks, provided that the filling line has no permanent
connection to cargo tanks or piping and that non-return-valves:are fitted.

3.5.3 Bilge pumping arrangements for carge pump rooms, pump rooms, void
spaces, slop tanks; double bottorn ‘tanks -and similar spaces should be situated
entirely within the-cargo :area except for void .spaces, double bottem tanks and
ballast tanks where such spaces are sepatated from tanks containing -cargo of
residues of cargo by-a double bulkhead,

3.6 Pump-and pipeline identification

Provisions should be made for the distinctive marking of pumps, valves-and:
pipelines to identify the service and tanks which they serve.

3.7 Bowor stern Ioadi’n‘g and unloading arrangements

3.7.1  Subject to the-approval of the Administration, .cargo piping may be’ fitted
to permit boworsternloading and unloading. Portable arrangetments should rot be
permitted.

3.7.2 Bow or stern loading:and unloading finesshould not:be used forthetransfer
of products reguired to be:carried in type: 1 ships. Bow and istern: loading and
unloading lines should not be ‘used for ‘the transfer of cargoes emitting toxic
vapours required to: comply with 15,121, unless specifically approved by the
Administration.



3.7.3 Inaddition to 6:1, the following provisions apply:

.1 The piping outside the cargo area should be fitted at least 760 mm
inboard' on the open deck. Such piping should be clearly identified and
fitted. with-a shutoff valve at its connection to the cargo-piping. system
within the:cargo area. At this location, it should also be:capable of being
separated by means:of a removable spool piece-and blank flanges when
not'in use.

.2 The:shore connection should be fitted ‘with a shutoff valve and a blank
flange,

3 The piping -should be full penetratlon butt welded, ‘and fully radio-
graphed., Flange connections in the piping should only be permitted
within the cargo:area and at the shore connection,

4 Spray shields should be provided at the connhéctioris :specified in /1 as
well-as-collecting trays of sufficient capacity with means for the dlsposal
of drainage.

5 The piping should be self-draining to the cargo area and preferably into
a cargo ‘tank. Alternative arrangements for draining-the: piping-may be
accepted by the. Administration.

{6 Arrangements:should be made to allow :such piping to be purged after
use:and maintained gas-safe. when not .in use. The vent pipes connected
with the purge should be located in the cargo area, Therelevant.connec-
tions to the piping should be provided with :a-shutoff valve and blank
flange.

3.7.4 Entrances, air inlets and openings to accommodation, service and
machinery spaces ahd control stations should.not face the cargo shore.connection
location of bow or stern loading and unloading arrangements, They should be
located on' the outboard side of the superstructure or deckhouse at a distance of
at least 4% of the length -of the: ship but not less than 3:m from the end of the
house facing the cargo shore connection location of ‘the bow or stern loading and
unloading arrangements. This distance; however, need not exceed-6 m. Sidescuttles
facing the shore connection Iocatuon and on the sides of ‘the :superstructtire or
deckhouse within ‘the distance mentioned -above should ‘be of the fixed (non-
opening) type. In addition, during the use of the bow ‘or 'stern loading and
unloading arrangements, all doors, ports and other openings on: the correspondmg
superstructure or -deckhouse side: should: be kept clased, Where, in the case of
small 'ships, compliance with 3.2:3 and this paragraph is not possible, the Adminis-
tration may approve relaxations from the above requirements.

3.7.5. ‘Air pipes ‘and other openings to enclosed spaces not listed in 3.7:4
should be shielded from any spray which may come from a burst hose or
‘connection.

3.7.6 Escape routes should hot terminate within the coamings required by
3.7.7 orwithin a-distance of 3'm beyond the coamings.



3.7.7 Continuous coamings of suitable height should be fitted to keep any
spills‘on'deck and away from-the accoiimodationand service areas;

3.7.8 Electrical equipment within the coamings required by 3.7.7 ‘or within a
distance of 3. m beyond the coamings should be in accordance with the require-
ments.of-chapter 10.

3.7.9 Fire-fightirig arrangements for the bow or:stern loading and.unloading areas
should be‘in accordance with 11.3.16.

-37.10 Means of communic¢ation between the cargo control station and the cargo
shore connection location should be provided and certified safe;. if necessary.
Provision should be made for the remote shutdown of cargo: pumps from the
cargo shore connection locaticn;



CHAPTER 4 - CARGO CONTAINMENT

4,1 Definitions

4.1.1 .Independent tank means a cargo containment. envelope. which is not
‘contiguous with, or part of, the. hull structure. An independent tank is.built and
installed so as to eliminate whenever possible. {or in -any event to .minimjze) its
stressing as a result of stressing or motion of the adjacent hull structure, An inde-
pehdent ‘tank is not essential to the structural completeness of the ship’s hull,

4.1.2 Integral tank means a.cargo containment envelope which forms part of the
ship‘s hull .and which may. be stressed in the same manner and by the same loads
which stress the contiguous hull structure and which is normally essential to- the
structiral completeness of the ship’shull,

4.1.3 Gravity tank means-a tank having a design pressure not greater-than 0.7 bar
gauge at the top of the tank. A gravity tank may be independent or integral. A
gravity ‘tank should be constructed and tested according to the standards of the
Administration taking -account of the temperature of carriage and relative density
of the cargo.

4.1.4 Pressure tank means a tank having a design pressure greater than 0.7 bar
gauge. A pressure:-tank should be an independent tank and shiould be of a configura-
tion permitting the application of pressure vessel design criteria according to the
standards of the Administration,

4.2. Tanktype requirements for individual products

Requirements for both instaliation and design of tank types: for individual
products are shown in column “d" in the table of chapter 17.



5.1

CHAPTER 5 — CARGO TRANSFER

Piping scantlings®

5.1.1 Subject. to the conditions stated in 5.1.4-the wall thickness (1) of pipes
should not be less thati:
- 100
where
ty = theoretical thickness

= PD/(20 Ke + P) (mm)
with
P "= design pressure (bar} referred toin 5.1.2
D = outside diameter (mm)
K = allowable stress (N/mm?) referred to in 5.1.5

e = efficiency factor; equal to 1.0 for seamless pipes and for longitadinally
or spirally welded pipes, delivered by manufacturers approved for
making welded pipes which are considered by the Administration as
equivalent to seamless pipes. In other cases the e valiue is to be deter-
mined by the Administration depending on the manufacturing process
and testing procedure,

allowance. for bending (mm). The value .of b should be chosen.so-that the
calculated stress in the bend, due to internal pressure only, does not-exceed
the allowable stress. Where such justification is not given, b.should be-not
less than:

Dty
‘2,51

with
r = mean radius of the bend (mm).

b =2 (mm)

corrosion allowance (mm). 1f corrosion ‘or erosion is expected, the wall
thickness of piping should be increased over that required by ‘the ‘other

design requirements;

negative manufacturing tolerance for thickness (%),

* Reference is also made to the published Rules of the Members:and Asscciate Members:of
the International Association of Classification Societies {LACS).



5.1.2 The design pressure P in the formula for t5 in 5.1.1 is the maximum gauge
pressure to which the system may be subjected in service; taking into account the
highest set pressure-on any relief valve on the system,

5:1.3 Piping and piping ‘system components which aré not protected Py a relief
valve, or which may be isolated from their relief-vaive, should be designed for at
least the greatest of!

.1 for piping systems or components which may contain some- liquid, the
saturated vapour pressure at 45°C;

the pressure setting of the associated pump discharge relief valve;

the maximum.possible total pressure head at-the outlet:of the-associated
pumps whena pump discharge relief valve is not: installed.

5.1,4 The design pressure should not be less than 10-bar gauge except for open-
ended lines where it should-be not less than 5 bar gauge.

5.1.6 For pipes, the allowable stress to be considered in the formula for tg in
5.1.1 is the lower of the following values:

E—Ln or Bi
A B
where:
Rm = specified minimum tensile strength at'ambient temperature (N/mm?)

Re = -specified minimum yield stress at ambient temperature (N/mm?). If the
stress:strain  curve' does not show ‘a defined vield stress, the 0.2% proof
stress applies,

A and B should have:values of &t least’

A =27 and B =18

5.1.6.1 The minimum wall thickness should be. in accordance with Recognized
Standards®.

5.1.6.2 Where necessary for mechanical strength ‘to prevent damage, collapse,
excessive sag-or buckling of pipes-due to weight of pipes and content and to super-
imposed loads' from :supports, ship deflection or other -causes, the wall ‘thickness
should be increased over that.required by 5.1.1 or, if this is:impracticable or would
cause excessive’ local stresses, these loads should be reduced,. protected -against or
eliminated by other design methods.

6.1.6.3 Flanges, valves and other fittings should. be to & standard acceptable to the
Administration, taking into-account the design pressure defined under 5.1.2.

5.1.6.4 For flanges not complying with a standard the dimensions.of flanges and
-associated bolts should be to the satisfaction.of the Administration.

* Recognized Standards forthe purpose of this chapter are standards laid down and malntained
by-aclassification:society recognized by the Administration.



5.2 Piping fabrication and joining details
5.2.1 The requirements of this section apply to piping inside and outside ‘the
cargo tanks. However, the Administration. may. accept relaxatioris from these
requirements: for open-ended piping and for piping inside cardo tanks except for
targo piping serving other cargo tanks.
5.2.2 Cargo piping should be joined by welding except:

.1 for approved conneéctions to shutoff valves and expansion joints;:and:

.2 for other exceptional cases specifically approved by the Administration.

5.2.3 The following direct corinections of pipe lengths, without flanges may be
‘considered:

1 Butt welded joints with complete penetration: at-the root may be used:in
all applications..

.2 Slip-on welded joints with sleeves and related welding havmg dimensions
satisfactory to the Administration should orily be tsed for pipes With-an
external diameter of 50.mm-or less. This type of joint should not be used
when crevice corrosion is expected to oceur.

.3 ‘Screwed connections acceptable to the Administration should only be

used for accessory lines and ‘instrumentation lines with external diameters
of 26 mm or less.

5.24 Expansion of plpmg Shoufd normally be:allowed. for by the provision of
expansion loops:or-bends in the piping system.

.1 Bellows may be speciglly considered by the Administration in each:case.

.2 Slip joints should not'be used.

5256 Welding, post weld heat treatment and non-destructive testing. should be
performed in accordance:with Recegnized Standards.

5:3.  Flange:connections

5:3.1 Flanges ‘stiould. -be of the welded neck, slip-on or sacket: welded type.
However, socket welded. type flanges should not be: used in nominal size above
50 mim.

5:3:2 Flanges shoutd :comply ‘with standards: dcceptable: to the Administration as
to 'theirtype, manufacture and test.

5.4 Test requirements forpiping

5.4.1 The test requirements of this:section apply to piping inside and outside cargo
tanks. ‘However,. the Administration may-accept relaxations from these requirements
for piping inside cargo tanks and open-ended piping.



B.4.2. After assembly, each cargo piping. system ‘should be subject to a hydro-
statictest to at least 1.5 times the design pressure. When piping :systems -or parts of
systems are completely manufactured and equipped-with ali fittings, the hydrostatic
test may be cohducted prior 1o installation aboard the ship. Joints welded-on board
should be hydrostatically tested to-at least 1.5 timesthe design. pressure.

54.3  After assembly on board, each cargo piping:system.should be tested for leaks
10 a pressure depending on the méthod applied.

5.5 Piping arrangements

5:5.1 Cargo piping should not be installed under deck between the outboard side
of the cargo containment spaces.and the skin of the ship unless clearances.required
for damage. protection {see 2.6) are maintained; but such distances may be reduced
where damage to the pipe would not cause relesse of cargo provided that the
clearance required for inspection purposes Is maintained.

552 (Cargo. piping, located below the main deck, may run, from thetank it serves
and. penetrate tank bulkheads or boundaries common ‘to longitudinally or ‘trans:
versally adjacent cargo. tanks, ballast tanks, empty’ tanks, pump rooms or cargo pump
rooms: provided ‘that inside the tank it serves. it is fitted with-a stop valve operable:
from the weather deck :and provided cargo compatlbnllty is assured in the event:of
piping fa:!ure As'an-exception, where a-cargo tank is.adjacent to a cargo pump room,
the stop valve:roperable from the weather deck may be situated an the tank bulkhead
on the cargo pump room:side. As an exception, where.a cargo tank is-adjacentto a
cargo- pump room, the stop valve operable from the weather deck may be situated
on the:tank bulkhead on the cargo pump room side, provided an additional vaive
is fitted between the bulkhead valve and the cargo pump. The Administration may,
however, accept @ totally enclosed hydraulically operated valve located outside the
cargo:tank;. prowded that the valve is:

.} designed to preclude the risk.of leakage;
fitted on the butkhead of the cargo tank which it serves;
suitably protected against mechanical darmage;

fitted at a distance from the:shell, as required for.damage protection; and
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operable from the weather deck.

6.5.:3 In any cargo pump room where a pump serves more than one tank, a stop
valvé should be fitted in the line to each tank.

554 Cargo piping installed in pipe tunnels should also'comply with: the require-
ments of 5.5.1 and 5:5.2. Pipe tfunnels should satisfy all tank requirements for
construction, location and wventilation and electrical hazard requirements: Cargo
‘compatibility :should: be assured in ithe event of a piping failure. The tunnel should
not. have any other openings except to the weather deck and cargo pump. room or
pump:room.

56,5 Cargo piping passmg through butkheads should be'so arranged as to'preclude
excessive stresses at the bulkhead and should not utilize flanges bolted through the
‘buikhead,



5.6 Cargo transfer control systems

5.6.1 ‘For the purpose of adeguately controlling ‘the cargo, carge transfer systems
should be provided with:

.1 one stop valve capable of being manually operated on -each tank filling
and discharge line, located near the tank penetration; if an individual
deepwell pump is used to discharge the:contents of a cargo tank, a stop
valve is.not required.on the discharge:ling of that tank;

.2 one:stop valve-at each cargo hose connection;
.3 remote shutdown: -devices for all cargo pumps ‘and. similar equipment.

B.6:2 The controls necessary during transfer or transport of cargoes covered by
the Code, other than 'in ¢argo pump rooms which have been: dealt with: elsewhere
in the:Code should .not be.located below the weather.deck.

5.6.3 For certain:productsadditional cargo transfer control requirements are shown
in column *'m’*in thetable of chapter 17.

5.7 Ship's cargo hoses

5.7.1 Liquid and vapour hoses used for cargo transfer should be compatible with
the cargo and suitable forthe cargo-temperature,

B5.7.2° Hoses subject to tank pressure or the discharge pressure of pumps should be
designed for & bursting pressure not less than 5 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 proto-
type tested to ‘@ pressure not less than & times its ‘specified maximum ‘working
pressure. The, hose temperature during this prototype test should be the intended
extreme service: temperatire, Hoses: used for prototype testing should not be. used
for cargo service. Thereafter, before being placed in service, each new length of
‘cargo haose produced should be hydrostatxcally tested at-ambient temperature to @
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 its specified maximum working pressure and, if used in-other
than ambient temperature: serwces, its maximum and minimum service temperature
as -applicable. The specified maximum working pressure should not be less ‘than
10 bar gauge.



CHAPTER 6 —MATERIALS 'OF CONSTRUCTION

6.1 -General

6.1.1 Structural materials used for tank construction; together ‘with associated
piping, pumps, valves, vents and their jointing matenals, should be suitable at the
temperature and pressure for the cargo to be. carried to the ‘satisfaction of the
Administration. Steel is assumed to.be the normal materia) of construction.

6.1.2. Where applicable the following should be taken into account inselecting the
material of construction:

.1 noteh.ductility at the operating tempera_turé;
.2 corrosive effect of the cargo;

.3 possibility of ‘hazardous reactions between the cargo and the material
of construction; and

A4 suitability of linings.
6.2 Special requirements for materials
6.2.1 For certain products :special requurernents apply in respect: of materials

indicated by symbols in column K" in the table of chapter 17, as stipulated in
6.2.2,6.2.3and 6.2.4.

6.2.2 The following materials of construction should not be used for tanks, pipe-
lines, valves, fittings and other equipment, which may come into contact with the
products or their vapour where referred to in column “k* in'the table of chapter 17:
N1 Aluminium, copper, -copper alloys, zinc, galvanized :steel and mercury.
N2 Copper, copper alloys, zinc and galvanized steel.
N3 Aluminium, magnesium, zinc, galvanized steel and lithium.
N4 Cbpper’ and'copper-bearing alloys.

N& Aluminium, copperand alloys.of either.

N6. Copper, silver, mercury, magnesium and other acetylide-forming metals
and-their alloys.

N7 Copperand copper-bearing alloys with greaterithan 1% copper.

N8 Aluminium; zinc, galvanized steel-and mercury.
6.2.3 Materials normally used in ele¢trical apparatus, such as copper,.aluminium
and ‘insulation, should as far-as practicable be protected, e.g. by encapsulation to

prevent contact with vapours of products where referred to by Z in column “k’*
in:the table of chapter 17.



6.2.4 The following materials: of construction Wthh may come into ‘contact
with certain products or their vapour should. be: used for tanks, pnpelmes, valves;
fittings: and -other equlpment where referred to in column “k” in the table of
chapter 17 asfollows:

Y1

Y2

Y3

Y4
Y5

Steel covered with a suitable protective lining or coating, aluminium
or stainless steel.

Aluminitm or sta_inléss steel for product concentrations of 98% or
more.

Special ‘acid-resistant stainiess ‘steel for product concentrations of
less than 98%.

Solid austenitic stainless:steel.

Steel covered with ‘suitable protective lining or coating or stainless
steel,

52,6 Materials ‘of construction: ‘having a melting point below 926°C, eg.
aluminium:and itsalfoys, should not be used for external piping:involved ‘in cargo
handling operations on ships intended for the carriage of produtts with flashpomts
not exceeding 60°C {closed cup test) unless so specified in colump k" in the: table
of chapter 17. Short lengths of external pipss cofinected 1o cargo tanks may be
permitted by the Administration if they are provided with fire-resistant 1nsu|at|on



CHAPTER 7 — CARGO TEMPERATURE CONTROL

7.1 General

711 When provided,any cargo heatingor cooling: systems should be constructed,

fitted and tested to the satisfaction of the Administration. Materials Used in the
construction of temperature control systems should be suitable for use with the
product intended to be-carried.

7.1.2 Heating or cooling ‘media should be of a type approved. for use with the
specific cargo. Consideration should be given to the surface temperature of heating
coils or ducts to avoid dangerous reactions from localized overheating or over-
cooling of cargo: (See also'15.13.6.)

7.1.3 Heating or cooling svsters should be provided with valves to isolate the
system for each tank and to allow-ranual regulation of flow:

7.1.4  In any heating or cooling system, means should be: provided to ensure
that, when in any condition other than empty,:a higher pressure can be mdintained
within ‘the system ‘than the maximum. pressure head that could be exerted by-the
cargo tank contents.on the:system.

7.1.5 Means should be:provided for:measuring the cargo temperature.

1 The mgans for measuring the cargo temperature should be of restricted
or closed type, respectively, when a restricted or closed gauglng ‘device
is required for individual substances as shown in.column “h*" in the table
of chapter 17.

.2 Arestricted temperature measuring device is subjectto thedefinition for
a ‘restricted -gauging: device in 13.1.1.2, e.g. a portable thermometer
lowered inside a gauge tube of the restricted type.

3 A closed temperature measurmg device is subject to the definition for
closed gauging device in 13.1.1.3, e.g. @ remote-reading thermometer
of which the sensor is.installed in the tank.

4 When overheating or overcooling could result in a dangerous condition,
an alarm system which monitors: the gargo temperature should be
provided. {See also operational requirements in 16.6.)

7.1.6  When' products for which. 15.12, 15.12:1 -or 15.12:3 are listed in column
“m' in the table of chapter 17 are: bemg heated or cooled, the heating or cooling
meduum should operate‘in a circuit:

.1 which is independent of other: ship's services, except-for another cargo
heating or cooling system, and which does not enter the machinery
space; or

.2 which is'external to the tank carrying toxic products; or



.3 whereithe medium is: sampled to check for the presence of cargo-beforeit
is recircilated to other services of the shup or into the machinery space;
The sampling equipment shiould .be logated within ‘the cargo area and be
capable: of detecting ‘the presence of :any- toxic ‘cargo being heated or
cooled. Where this method is used, the coil return should be tested ‘not
only ‘at’the commencement of heatmg or-cooling of ‘a toxic product, but
also: on the first occasion the ‘coil is used :subsequient 1o having carried
an unheated or uncooled toxic cargo.

7.2 Additional requirements

For ‘certain products, :additional requirements contained in chapter 15 are
shown in column *'m* in the table of chapter 17.



CHAPTER 8 — CARGO TANK VENT SYSTEMS

8.1 General

8.1.1  All ‘cargo ‘tanks should be provided ‘with ‘a venting:system appropriate to
the cargo being carried. Tank:vent systems:should be-designed:so as to minimize the
possibility of cargo 'vapour accumitlating dbout the decks, entering accommaodation,
service and machinery spaces and: control stations- and, in the case of flammable
vapours any spaces contamlng sources of ignition, They should also be designed to
minimize possible sprayihg: on to the decks, Vent: outlets should be arranged to
prevent entrance. of water into the: cargo tanks.and, at the same time, should direct
the vapour discharge upwards:iri the form of ummpeded jets.

8.1.2 Provision should be.made to.ensure-that:the liquid head in any tank does
riot exceed: the test head .of that tank. Suitable high-level alarms, overflow.control
systems ‘of spill valves, together with gauging and tank filling procedires:may be
accepted: for this purpose. Where the means of limiting. cargo: tank overpressure
includes:an automatic.closing valve, the valve should comply with ‘the appropriate
provisions of 15.19.

8.1.3 [For a tank equipped with closed or restricted gauging, the vent system
should be sized, allowing for flame screens if fitted, to permit loading at the design
rate without overpressurizing the tank. Specnf:cally, wunder conditions in which:a
saturated ‘cargd vapolir is discharged through' theventing systefn at the maximum
vantlcmated loading rate, the. pressure differential ‘between the targo tank: vapour
space and: the atmosphere ‘shotld not exceed 0:2 bar or, for independent tanks,
the maximum working pressure:of the tank.

8:1.4 Any flame screens fitted to the discharge openings of vent systems should
be-easily accessible:and removable for cleaning.

8.1.6 Suitable provision-should be made for drainage of vent lines.

‘8:1.6. Tank vent piping connected ‘to.cargo tanks of corrosion resistant material,
or to-tanks which arelined. or ¢oated to handle special cargoes, as requnred by the:
Code, should: be similarly lined or coated, or constructed of corrosion-resistant
material.

8.2 Types.of tank vent systems®

8:2.1 Open tank venting system means a system which offers no restriction
except for friction losses and flame screens if fitted, to the free flow:of cargo
vapours to.-and from the cargo tanks during niormal operations and should only be
used for those cargoes having a flashpoint above 60°C (closed cup test) and not
offering a significant inhalation health hazard. An open venting system may consist
of individual vents from each-tank, or such: individual vents:may be-combined ifito
a common header or headers, with duevegard to cargo segregation. However,in no
case:should shittoff valves be fitted either to the individual venis or to the header.

* Attention lis drawn to regulation 11-2/69 of the 1983 amendmients to the 1974-SOLAS
Convention.



8.2.2 Controlled tank venting system means asystem in which’ pressure/vactium
relief valves are fitted to-each tank tolimit the [pressureior vacuum in the'tank to be
used for cargoes other than those forwhich ‘open venting is permitted. A-controlled
venting system may consist-of individual vents from each tank, or such individual
vents, on' the: pressure ‘side ‘only, d@s ‘may be- combined into.a cormon:hedder or
headers with dug tegard to cargo: segregation. -In no case should shutoff valves be
fitted ‘either above or below préssurefvacuum relief valves but provision may be
made for' bypassing the pressuré/vacuuim refief valves under certain operating
conditions.

.1 The heights of vent outlets should not be less than 4m above the
weather deck or above the fore and aft gangway if fitted within 4 m of
the gangway.

.2 The'vent height may be reduced to 3'm above the deck or fore and aft
gangway, as applicable, provided high-velocity vent: valves of a type
approved by the Administration directing the vapour-air” mixture
upwards in an' unimpeded. jet with: an ‘exit velodity of at/least ‘30 m/s
are fitted.

3. The vent outléts should also berarranged ‘at-a distance. of at least 10-m
from the nearest air intake or:openings to accommodatiorn, service and
machinery spaces’and ignition:sources, Flammable vapour:outlets should
be provided with readzly renewable and effective flame screens or safety
heads of an approved type. Due attentionshotild be paid in'the desugn of
pressure/vacuum valves, flame screens and vent heads to the possublhty
of the blockage of 'these devitas by the freezing of cargo vapour or by
icing up in-adverse weather-conditions.

8.2.3 ‘Referénce in 8.2.1 and8.2.2 to the use of shutoff valves in the vent lines

should be interpreted to extend to all other means of stoppage; including spectacle
blanks and blank flanges.

8.3 ‘Venting requirements for individual products

Venting requurements for individual products are shown in column “e’ and
additional requirements’in column *'m* in the table of chapter ‘17.



CHAPTER 9 -- ENVIRONMENTAL CONTROL

9.1 General

9.1.1 Vapour spaces within cargo-tanks.and, in some cases, spaces surrounding
cargo tanks may redquire to.have specially control led-atmospheres.

9.1.2 There are four different-types of .control forcargo tanks, as follows:

.1 Inerting — by fllhng the cargo tank and associated piping systems and,
where: specified in chapter 15, the spaces surroundingthe cargo tanks;
with a gas or-vapour which W|Il not support combustion and which will
notreact with the cargo, and maintaining that condition.

.2 Padding « by filling the cargo tank and associated piping systems with a
liquid; .gas or vapour which separates the cargo from the air, and main-
taining that condition.

.3 Drying — by filling the cargo tank and associated piping systems with
mioisture-fréee gas or vapour with a dewpoint of —40°C or below at
atmospheric pressure; and maintaining that condition,

4 Ventilation — forced or natural,

9.1.83 Where inerting or padding of cargo tanks is required:

.1 An adequate supply’ of inert gas for usg in filling and discharging the
cargo tanks-should be carried:orshould be:manufactured.on board unless
ashore supply is:available. In addition, sufficient inert gas should be avail-
able on the shipto compensate for normal losses during transportation.

.2 The inert gas system on board the ship should be :able to majritain a
pressure of at least 0:07 bar gauge within the containment system at.all
times. In addition, ‘the inert gas'system should not raise the cargo tank
pressure to more than the tank’srelief valve setting.

.3 Where padding is. used, similar arrangemenits: for supply-of the padding
medium:should be made as required for'inert gas in: .1 and .2.

A Means should be provided for monitoring ullage spaces containing a gas
blanket to.ensure that the correct atmosphere is being maintained.

.5 Inerting or padding arrangements or both, where used with flammiable
cargoes, should be such asto, minimize the creation of static electricity
during the admission of the inerting medium.

9.14- Where drying is used and dry nitrogen is used .as the medium, similar
arrangements: for isupply: of the drylng agent should be made to those requured in
9.1.3, Where drying agents are used as the drying medium on all air inlets to the
tank, sufficient medium should be carried for the duration of the:voyage, taking
into-consideration ‘the diurhal temperature range and the expected humidity,

9.2 ‘Environmental control requirements for individual products

The required types.of environmental .control for certain products are shown
i column “'f* in the table of chapter 17.



CHAPTER 10 — ELECTRICAL INSTALLATIONS

10:1 Gengeral

10:1.1 ‘The provisions of this chapter are applicable toships carrying cargoes: which
are‘inherently, ordue totheir reaction with other substances, flamimable or corrosive
to the electrical equipment, and should be applled in conjunction with applicable
electrical requirements of part.D, chapter [1-1 of the 1983 SOLAS amendments;

10.1.2.1 Electrical installations should be such 'as to minimize: the risk of fire
and-explosion from flammable products, Electrical installations complying with this
chapter should notibe cansidered a source of ignition for the purposes:of 8.2:2.3,
having regard to 10;1.4.

10:1.2.2° ‘Where the specific cargo is:liable to damage. the materials normaily-used
in electrical apparatus, due consideration shiould be given to the particular charac-
teristics of the.materials chosen for conductors, insulation, metal parts,-etc. as-far
as-necessary., these components should be protected to prevent contact with gases
or vapouts‘liable to be-encountered.

10.1.3 The Administration should take appropriate steps to. ensure unn‘ormny
in the implementation and the application of the provisions of this chapter in
respect of electrical installations*.

101.4 Electrical equupment and wiring shiouild not be installed in the hazardous
locations referred to in 10.2; unless essential for operational purposes, when the
exceptions listed in 10,2.3 are permitted.

10.1.5 Where electrical equipment is installed in hazardous locations;/as permitted
in this chapter, it.should be to the satlsfactlon of the Administration and certified
by the relevent authorities recognized by the Admiristration for operatnon in the
flammable ‘atmosphere concerned, as indicated in column “g in the table of
chapter 7.

10:1.6 Absence of information on temperature class and apparatus group in
column *'g""in-the table of chapter 17 means that data &re.not currently available,
and this should not be confused with the non-flammable {NF) notation describing
some substances. For guidance, indication is given if the flashpoint of a substance is
in-excess of 60°C (closed cup test). In-the case of heated cargo; carriage conditions

might need to be'established and the requitéments.of 10;2.2 applied.

10.2  Hazardous locations and types of equipment and wiring

10.2.1 The restrictions in thissection do not preclude the use: of mtrmsnca[ly safe
systems.and circuits in all hazardous locations including cargo piping, It is particu-
larly recommended that intrinsically safe systemsiand circuits are used for measure-
ment, monitoring, control and cormmiunication plrposes.. ,

10.2.2. Cargoes with a flashpoint exceeding 60°C (closed cup test):

1 -Cargo tanks: and :cargo. piping are the: only hazardous-locations for such
cargoes which have no qualification in column “m* in ‘the table of
chapter ‘17. Submerged cargo pump motors and ‘their dssociated -cables

* Reference issmade to the Recommendations published by the International Electrotechnical
Corimission and in particular to-Publication 92.502.
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may, in ‘exceptional circtimstances for-a specifi¢ ‘cargo or for a clearly
defined range of cargoes, be permitted by the Administration, due
eonsideration having beer ‘given to the chemical and physical charac-
teristics of the products. Arrangements should be made to prevent the
energnzmg of motors ‘and cables. in flammable gas air mixtures and to
de-energize the motors and.cables in:the event of low liquid level. Such a
shutdown should be indicated by an alarm at the cargo ¢ontrol station.

Where electrical equipment is located in -a cargo pump room, due
consideration should be given to the use of types of apparatus which
ensure the absence of arcs-or sparks and.hot spots during normal.opera-
tion,.orwhich are-of a certified safe type.

Where ‘the -cargo s heated to within 15°C of its flashpoint value, the
cargo- pump toom should be considered as a hazardous area-as well as
greas within 3 m of openings from: tanks where the cargo. is so heated,
and within. 3:m of the entrance or ventilation openings to cargo pump
rooms. Electrical equipment installed within these locations should be
of a certified safe type.

Where ‘the cargo is heated above its flashpoint value, the requirements of
10, 2 3.are.applicable,

10.2.3 For cargoes with :a ﬂashponnt ‘not exceeding 60°C (closed cup test)
without qualelcat(on in column “m" in ‘the table of chapter 17, the hazardous
Iocatlons are given below. Inh ‘addition to intringically safe systems and circuits, the
only electrical installations permitted .in’ hazardous locations are -the following:

A

2
21

2.2

3
3.1
32

3.3

4
4.1

Cargo tanks-and cargo piping:
No additional electrical equipment.is permitted.
Void spaces-adjacent to, above orbelow integral tanks:

Through runs of cables. Such cables: should be installed in heavy gauge
steel pipes with gastight joints, Expansion bends should not be fitted
insuch:spaces.

Electrical depth sounding or log devices:and impressed current cathodic
protection system anodes or electrodes. These devices should be-housed
in: gastaght enclosures; associated cables should be protected as referred
t0in10.2.3.2.1,

Hold 'spaces containing-independent cargo tanks:
Through runs of cables without-any. additional protettion.

Lighting fittings with pressurized enclosure or of the flameproof type.
The: lighting system -should be divided between at least two branch
circuits. All switches and protective devices should interrupt all polesor
phases andshotld be located in-a non-hazardous location.

Electrical depth sounding or log devices and impressed current cathodic
protection:system anodes or electrodes. These devices should be-houised
- in gastight eénclosures,

Cargs pump rooms and pump rooms in the cargo area:

Lighting fittings with pressurized enclosures or af'the flameproof type.
The' lighting system should be divided between at léast two branch



circuits. All switches and all protective devices should interrupt all poles
or phasesand should be located in‘a non-hazardous location,

4.2 Electrical motors for driving cargo pumps ‘and-any associated auxiliary
pumps should be separated from these spaces by a: gastnght 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, glands should be provided to the satisfaction
of the Administration where the: shafts pass through the bulkhead or
deck. Such electrical motors should be'located in a compartment having
positive pressure ventilation.

4.3 Flameproof general alarm audible indicator:

5. Zones'on open deck, or semi-enclosed spaces on open deck, ‘within 3:m
of ‘any cargo tank outlet, gas of vapour outlet; cargo pipe flange cargo
valve or entrance and veéntilation opening to cargo pump rooms; cargo
area on open deck :over all cargo ‘tanks-and cargo tank holds;. including
all ballast tanks and cofferdams within the cargo: area, to the full width
of the ship, plus-3 m foreand aft and up 10 a'height of 2,4 m:above the
deck:

5.1 equipment of a certified safe type, adequate for apen deck use;
5.2 through runs.of cables.

6 Enclosed or semii-enclosed spaces in which pipes containing cargoes are
located; enclosed or semi-enclosed spaces immediately above cargo tanks:
{e.q. between decks) or ‘having bulkheads above: and in line:with.cargo
tank biilkheads; enclosed or semi-enclosed spaces immediately above
cargo: pump ‘rooms ‘ot above vertical cofferdams adjoining cargo tanks,
Unless separated bya gastight deck-and. sujtably ventilated; and compart-
ments:for cargo-hoses:

.8:1 Lighting fittings: of a certified .safe type. The lighting system shiould
be divided between ‘at least two branch circuits. All switches and
protective devices' should ‘interrupt -all poles or phases: and should be
loeated ina non-hazardous location:

6.2 Through runs of cables.

.7 Enclosed ‘or semi-enclosed spaces having a direct opening, into any
hazardous “location referred. to-above should have:electrical installations
complying with the requirements for the space or zone into which the
opefing leads.

10.3.. Bonding'

lndependent cargo tanks. should be electrically bonded to the hull. All
gasketed cargo pipejoints and hose connections should be electrically bonded,

10.4 Electrical requirements for individual products

Electrical requifements for individual products are shown in column "'g"
in the table of chapter'17.



CHAPTER 11 — FIRE PROTECTION AND FIRE EXTINCTION

11.1  Application

11.1.1  The requirements for tankers in chapter |1-2 of the 1983'SOLAS amend-
ments should apply to ships covered by the Code, irrespective of tonnage, including
ships'of less than 500 tons gross tonnage, except that:

.1 regulations 60, 61, 62:and 63 should not apply:;

.2 regulation 56.2, i.e. the requirements for location of the main cargo
control station, need. not'apply;

.3 regulation 4, as applicable to cargo. ships, and regulation 7 should apply
as they would apply-to tankers:of:2,000-tons gross tonnage and over;

4. theprovisionsiof 11.3should apply in:lieu of regulation 61; and
;5 theprovisionsof 11.2 should apply in lieu:of regulation 63.

11.1.2  Notwithstanding the ‘provisions of 11.1,1, ships engaged solely in the
carriage- of caustic: potash sofution, phosphoric acid or sodium hydroxide solution
need ‘not-comply with part D of chapter 11-2 of the 1983 SOLAS amendments,
provided that they comply with part C of that chapter, except that regulation 53
need not applyto such ships and 11.2 and 11.3 hereunder need not:apply.

11.2 -Cargo pump rooms

11.2.1  The cargo pump room of any ship:should be provided with a fixed fire-
extinguishing system:as follows:

A a carbon dioxide systern as specified in regulation {1:2/5,1 and .2 of the
1983 SOLAS amendments. 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 to the.electrostatic-ignition hazard. The:alarms.
referred to in, regulatlon 11.2/6.1.6' 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 gas: carried should be sufficient'to provide a quantity of free gas equal
to 45% of the gross volume of the cargo pump room in &ll cases; or

.2 a halogenated hydrocarboen syster as specn‘led in regulation. H-2/5.1 and
.3 -of the 1983. SOLAS -amendments; A notice should be exhibited ‘at
the controls stating that the system is.only to be:used for fire-extinguish-
ing and not for inerting purposes, due to-the-electrostatic ignition hazard
The alarms referred to in regulation 1-2/5.1.6: 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 but
utilizing the following mitiimum design quantities based on ‘the gross
volume:of the cargo pump room:



halon 1301 7%

halon 1211 5:5%

halon 2402 0.3 kg/m®

11.2,2 Cargo pump rooms of ships which .are dedicated to the carriage of a
restricted number of ‘cargoes should be'protected by arn appropriate fire-extinguish-
ing:system approved by theé:Administration,

11.23 A fire-extinguishing system consisting’ of either a fixed pressure water-
spray system or a high-expansion foam system could be provided for'a cargo pump
room if ft can be demonstrated to. the Administration that cargoes will be: carried
which are not suited to éxtinguishment by-carbon dioxide or halogenated hydro-
carbons, The International Certificate of Fitness for the Carriage: of Dangerous
Chemicals:in Bulk should reflect this conditional requirement.

11.3 Cargo area®

11.3:1  Every ship: should be provided with afixed deck foam system in accor-
dance with.the requirements of 11.8.21t0 11,3.12:

11.3:2° Only ane type of “foam concentrate should be supplied, and it:should be
effective for the-maximum poss:ble number of cargoes intended to be carried. For
other cargoes for which foam is not effective or is incompatible, additionial arrarige-
ments 1o the satisfaction of the Administration should be provided. Basic protein
foams should not bie used.

11.8.3° The arrangements for providing foam.should be capable of delivering foam
tothe entire cargo tanks'deck area as'well as into.any cargo tank, the deck of which
is-assumed-to be ruptured.

11.8:4 The deck. foam system should be capable of simplé and rapid operation,
The main control station for-the systém should be suitably located outside of the
cargo area, adjacent to the accommodation spaces -and readily accessible and
‘operable:in the event:of fires in the areas protected.

11.3.5 The rate of supply of foam solution should be not less-than the-greatest
of thefollowing:

A 2.9min per square metre of the cardo tanks deck-area, where cargo tanks
deck -area ‘means the ‘maximum. breadth of the ship times the total
longitudinal extent of the:cargo tank spaces;

* Reference isifnadé to MSC/Circ. 314 which provides: guidancefor calculating ‘the capacity

of ‘foam systems: for-chemical tankérs and may be used'in applying the: requirements for
extinguishing media of the:Code.



.2 20Ymin persquare metre of the horizontal sectional area of ‘the single
‘tank having the largest such ares;

.3 10 %/min per qiiare metre of the area protected: by the largest monitor,
such area being entirely forward of the. monitor, but not less ‘than
1,250 &/min. For ships: of less than 4,000 tonnes deadweight, the
minimum capacity -of the monitor should be 'to-the satisfaction of the
Administration.

11:3:6  Sufficient foam concentrate should be:supplied to.ensure at least 30 min
of foam generation. when wusing. the ‘highest of the solution rates stipulated in
11:35:1,11.8,5:2.and 11,3:5.3.

11.3.7 Foam from the fixed foam system should be supplied by means: of
monitors and foam:applicators, At least 50% of the foam rate required in 11,3:5.1
or 11.3.5.2:should be delivered from each. monitor. The: capacity of any . monitor
should be at least 102/min of foam solution per square metre of deck area
protected by: that monitor, such area being entirely: forward: of the monitor. Such
capacity. should. be not less than 1,250 2/min, For ships of less tharn 4,000 tonnes
deadweight, the minimum capacity of the monitor:should be.to the satisfaction of
the Administration.

11.8:8 The distange from the monitor to the farthest extremity ofthe protected
area forward of that monitor should be not-more than 76% of the monitor throw
in still air conditions.

11.3.9° A.monitor and hose connection fcr a foam applicator should be situated
both port.and starboard. at the: poop front or accommodation 'spaces. facing the
cargo-area;

11.3.10 Applicators should be provided for flexibility of action during fire-
fighting operations and to cover areds screened from thg monitors. The‘capaqity of
any applicator should be not less-than 400 2/min -and the applicator throw in still
air conditions should be fiot less than 15.m. The number of foam apphcators
provided shiould be not less than.four. The number and disposition:of foam main
outlets should. be such that-foam from at least two applicators can be directed to
‘any part of the cargo tanks-deck.area,

11.8:11  Valves should be provided in the foam main, and in the fire main where
this is an integral part of the deck foam: system, immediately forward ‘of any
monitor position to isolate damaged sections of those mains.

11.8:12 OQperation of a deck foam systern at its required output should permit
the ‘simultaneous use of ‘the minimum required number of ‘jets of water at the
required pressure from the fire main.

11.3.13  Ships which are dedicated to the carriage of a. restricted number of
cargoes should be protected by alternative. provisions ‘to. the: satisfaction of the
Administration when they are just as effective for the products concerned as the
deck foam system required for the generality of flammable cargoes.



11.3.14 Suitable portable fire-extinguishing equipment for the products to be
carried should be provided and kept in good operating érder.

11.3.15 Where. flammable cargoes are to be carried all sources of ignition, should
be-excluded: from hazardous locations referred to in 10.2.

11.316  Ships fitted with bow or stern. loading and unloading arrangements
should be provided with one additional foam monitor :meeting the requirements
of 11.3.7 ‘and one additional applicator meeting the requirements of 11.3.10. The
additional monitor should be: located to -protect the bow oristern loading and
unloading arrangements. The area of the cargo line forward or-aft of the cargo-area
should be.protected by the above-mentioned applicator:

11.4 Special requirements

Fire-extinguishing media considered to ‘be suitable for certain products are
listed for information in‘column “j"'in the table of chapter 17.



CHAPTER 12 — MECHANICAL VENTILATION IN
THE CARGO AREA

For ships to which the Code applies, the requirements of this:chapter replace
the:requirements-of regiilation. 11-2/89,3of the 1983 SOLAS amendments.

12.1 Spaces:normally entered during cargo handling operations

12.1.1 Cargo pump rooms and other entlosed spaces which contain cargo
handling -equipment and similar spaces in which work is performed on-the cargo
should. be fitted with :mechanical ventilation systems, capable of being controlled
from outside such spaces.

12.1.2 Provision should be: made to ventilate such spaces prior-to entering the
compartment arid operating the equipment and:a warning notice requiring the:use
of such.ventilation should be:placed outside the .compartment,

12.1,3 Mechanical ventilation inlets and outlets should be arranged to’ ensure
sufficient: air movement through the space to avoid the accumulation of toxic or
flammable vapours or both {taking into account their vapour densmes) and to
ensure: sufficient oxygen to provide a safe working environment, 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. For certain prodiicts, increased ventila-
tion rates for cargo pump rooms are prescribed in 15, 17.

12,1.4 Ventilation systems should be:permanent:and should normally be 6f the
extraction type. Extraction from above and below the floor plates should be
possible. tn rooms housing motors driving eargo purmps, the ventilation should be of
the positive pressure type.

12.1.5 V‘entil‘a‘tion exhaust ducts from spaces within the cargo area should
discharge upwards in locations at least 10 m inthe horizontal direction from venti-
lation intakes and openings o ‘accommadation, service and machinery spaces and
control:stations and other spaces outside the-cargo area.

12.1.6 Ventilation intakes should be so arranged as to minimize the possibility
«of recycling hazardous vapours from any. ventilation discharge opening.

12.1.7  Véntilation ducts should not be led through accommodation; service and
machinery spaces.orother similar spaces.

12,1.8 Electric motors drivirig fans.should be placed outside theventilation duscts
if the carriage of flammable products. is intended. Ventilation fans and fan ducts,
in way of fans only, for hazardous locations reférred to in chaptér 10 shodld beiof
nonsparking construction defined as:

1. impellers and housing of nonmetallic.construction, due regard being paid
to the elimination of static electricity;

2 impellers:and housing of nonferrous materials;

3 impellers: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 alloy fixed or rotating compo-
nent ‘and ‘a ferrous fixed or rotating component, regardless of tip clearance, is
considered asparking hazard and should'not be used in these places:

12,1.9 Sufficient spare parts should be camed for-each .type «of fan:on board,
required by this.chapier.

12.1.10 Protection screens of not more than 13'mm square mesh should be
fitted in outside openings of ventilation duets.

122 Pump rooms and other-enclosed spaces normally entered

Pump rooms. and other enclosed spaces normally entered, which are: rot
covered. by 12:1.1, should: be fitted: with mechanical ventilation systems, capable
of being controlled from outside’ such: spaces and complying with the require-
rrients .of 12:1.3, except that the capacity should not be less than 20.changes of
air per hour, based upon the total volume of the: space. Provision should. be made
‘to-ventilate such spacés‘prior to entering.

12.3 Spaces:not normally entered

Double bottoms, cofferdams, duct keels, pipe tunnels, hold spaces and
other ‘spaces-where «¢cargo ‘may:- accumulate, should be-capable of being ventilated
to .ensure a safe environment when entry ‘into the spaces is :necessary. Where: a
permanent ventilation ‘system is not provided for such spaces, approved means of
portable: mechanical ventilation should be provided. Where necessary owing to the
arrangement of spaces, for'instance hold spaces, esseritial ducting’ for such ventila-
tion:should be: permanently installed. For permanent installations, the capagity of
eight air changes per hour should be provided and for portable systems the capacity
of 18 air ‘changes per ‘hour. ‘Fans or blowers should: be: clear:of personnel access
openings, and should comply with 12.1.8.



CHAPTER 13 — INSTRUMENTATION

13,1 Gauging

('1:13.-1‘.1‘ Cargo, tanks should be: fitted with one of the following-types of gauging
evices: ‘

1 Open device. — which makes use of an opening in the tanks and may
expose the gatiger to the cargo orits vapour. An example 6f this is the
ullage opening.

.2. Restricted device -~ which penetrates the tank and which, when in use,
permits:a small quantity of cargo vapour or liquid to be exposed 1o the
atmosphere. When: not in use, ‘the device: is completely closed. The
design.should ensure that no.dangerous escape of tank contents {liquid or
spray) can take place inopening the device. ‘

.3 Closed device: — which penetrates. the tank, but which-is part of a closed
system and keeps tank ‘coritents from being released, Examples are the
float:type systems, electronic probe; magnetic:probe and protected sight
glass, Alternatsvely an indirect device which does not penetrate the tank
shell ‘and which is. independent of the tank may be used. Examples are
weighing of cargo; pipe flow meter,

13.1.2 Gauging devices should be independent-of the equipment required under
15.19,

13.1.3  Opengauging and restricted gauging should be allowed only where:
.1 open venting is-allowed by the Code; or

;22 means are provided for relieving tank pressure before the. gauge is
operated,

13.1.4 Types of gauging for individual products.are shown in column “h* in the:
table‘of chapter 17.

18.2 Vapour detection

13.2.1  Ships carrying toxic or flammable products or both should be equipped
with at ‘least two instruments designed and calibrated. for testing for the specific
vapours in. question.. tf-such instruments are not capable of testing for both toxic
concentrations and flammable concentrations, then two separate sets of instru-
ments-should be provided.

13.2,2  Vapour detection instruments may be portable or fixed. If.a fixed system
is installed, at.least one portable instrument should be provided.



18.2.3 When toxic vapour-detection equipment is not available for some products
which require such detection, as indicated in column *'i** ‘in the table of chapter 17,
the Administration may exempt the ship from the requirement, provided an
appropriate entry s made oh the [nternational Certificate of Fitness for the
Carriage of Dangerous Chemicals in Bulk. When granting such ar exemption, the
Administration should recoghize the necessity for additional breathing air supply
and an entry should be made on the International Certificate of Fitness for the
Carriage: of Dangerous Chemicals in. Bulk drawing .attention to the provisions of
14.2.4 and 16:4.2.2.

13.24 Vapour detection requirements for individual products are shown in
columh™i" in the table:of chapter 17.



CHAPTER 14 — PERSONNEL PROTECTION

14.1 Protective equipment

14.1.1  For the protection of crew meribers who are engaged in loading and
d lschargmg operations, the ship:should have:on board suitable protective equipment
consisting ‘of large aprons; special gloves with long sleeves, suitable footwear,
coveralls: of chemical-resistant material, and tight-fitting goggles or face shields or
both. The protective clothing and equipment should cover all skin o that no part
'of the body is unprotected.

14,1.2. Work clothes and protective equipment should be kept in-easily accessible
.Places and 'in special. logkers. Such equipment should not be Kept within accommao-
dationspaces, with the:exception of new, unusedequipment and-equipment which
hias-not been. used since:undérgoing a thorough cleaning process. The Administra:
tion may, however, approve storage rooms for such equipment within accommoda-
tion. spaces:if adequately segregated from: living spacesisuch.as cabins, passageways,
dining.rooms, bathrooms; etc.

14.1.3 Protective equipment should be used in any-operation which -may entail
danger to personnel.

14.2 Safety equipment

14.2.1 Shlps carrying cargoes-for which 18.12, 15:12.1 or 15.12.3 is listed in
column. “m" ‘in the table of chapter 17 should have:on board sufficient but not
less than three complete sets of safety ‘equipment each permitting personne! to
enter a gas-filled compartment and perform work there for-at least 20 min. Such
equipment should be in addition to ‘that required by regulation 11-2/17 of the
1983 SOLAS amendments.

14.2.2 Onecomplete set of safety equipment should consist:of:

-

one self:contained air-breathirig apparatus (not Using stored oxygen);
2 protective clo‘thi'ng, boots, gloves and:tight-fitting goggles;

.3 fireproof lifeline with belt resistant to the cargoes carried; and

4

‘explosion-proof famp.

14.2.3 For the safety equipment required in 14.2.1, all ships should carry the
following, either:

A onesetoffully charged spare air bottles for each breathing apparatus;

;2 -aspecial air compressor suitable for the supply of high-pressure air:of the
required purity;

3 a charging manifold capable of dealing with sufficient spare breathing
apparatus air bottles for the breathing apparatus; or



4 fully charged spare air boitles with a total free air- capacity of at least
6,000 2 for each breathing apparatus on board in excess of the require-
ments of regulation 11-2/17 of the 1983 SOLAS amendmenis.

14.24 A cargo pump room of ships carrying ‘cargoes which are subject: to the
requirements.of 15,18 or cargoes for which in column “i*"in the table of chapter 17
toxic vapour detection equipment is required but.is-not’ avallable should have either:

1 a low-pressure line system with hose connections suitable for use with
‘the breathing apparatus required by 14.2.1. This system should provide
sufficient high-pressure air capacity to supply, through pressure: reduc~
tion devices, enough low-pressure air to-eénable two men 1o’ work in a
gas-dangerous space for at:least 1 h without using the air bottles of the
‘breathmg apparatus; Means should be prowded for: rechargmg the! fixed
air bottles and breathing apparatus air bottles from a special air compres-
sor suitable for the supply of high=pressure air of the required purity; or

2 an equivalent quantity of spare bottled air in Tieu of the low-pressure
air line.

1425 At least oneset of safety equipment as. retiuired by 14.2.2 should be kept
in a suitable clearly marked locker'in a-readily accessible place near the cargo pump
room, The: other sets of safety equipment should also be kept in suitable, clearly
marked, easily accessible, places.

14.2:6 The breathing apparatus should be inspected at least once:a month by a
responsible officer, and the inspection.recorded in the:ship’s.log-book. The eguip:
ment should be ,insp‘ec'ted and tested by an.expert at least orice a year..

14:2.7 A stretcher which ‘is suitable for hoxstmg an injured person up from spaces
such:as the cargo pump room should be placed ina readily-accessible location,

14.2:8: Ships intended for the carriage of certain eargoes: should be-provided
with- suitable respiratory and eye: protectlon sufficient for every person on board
for-emergency escape purposes, subject to-the following:

N f:lter-type respiratory protection should beaccepted only when one filter
is suitable for all designated. cargoés: that ‘the: ship is certified to carry;

.2, self-contained breathing-apparatus should have normally-at least a,dura-
tion. of ‘service of 15 'min;

3 emergency: éscape: respiratory protection should .not be used for fire-
. fighting or cargo handling purposes and should be marked to that effect.

Individual cargoes-to which the provisions of this paragraph ‘apply are indicated in
column [ iy the table of chaptér 17.

14.29 The ship should have on board ‘medical first-aid equipment including
oxygen resuscitation egquipment and antidates for cargoes carried.

14.2.10 Suitably marked decontamination showers :and an eyewash should be
available on deck in convenient’ locations. The:showers and eyewash should be
operable in-all-ambient conditions.



CHAPTER 15 — SPECIAL REQUIREMENTS

The provnsuons of this:chapter are applicable where:specific reference is made
in eolumn “m'" in the. table of :chapter -17. These requirements are additional to
the general requirements of the.Code.

15.1 Acetone_ cyanohydrin
Acetone cyanchydrin should be stabilized with an inorganic acid to prevent

decomposition. A certificate of stabilization should be provided by the manufac-
turer, and kept on board, specifying:

—

name-and amount-of stabilizer added;

2 datestabilizer was added and duration of effectiveness;

.3 any temperature liniitations qualifying the stabilizer's effective lifetime;.
4

theiaction to-be taken:-should the length:of voyage exceed the effective
lifetime of the stabilizer,

15.2 Ammonium nitrate solution, 93% orless

15,21 _The ammonium nitrate solution should contain at least 7% by-weight of
water. The acidity (pH) of the cargo when diluted with ten parts of water to one
part of cargo. by weight: should be between 5.0 and 7.0. The.solution should not
‘contain ‘more than 10 ppm chioride ions, 10 ppm ferric ions,-and should be free
of other contaminants.

16.2.2 Tanks-and equipment for ammonium nitrate solution should. be indepen-
dent of tanks:and equipment containing ‘other cargoes or combustible products:
Equipment which may in service, or when defective, release combustible products
into the:cargo, e:g. lubricants; should -not be used. Tanks:should not be used for
‘seawater ballast,

15.2.3 Except, where expressly -approved by the Adminjstration, ammonium
nitrate solutions should not be transported in tanks which ‘have previously
contained -other cargoes unless tanks and associated: equipmerit-have been cleaned
to the satisfaction of the. Administration.

15.2.4 The ‘temperaturé of the heat exchanging medium in the tank heating
system should not exceed 160°C. The heating system should be provided with a
control ‘system to keep ‘the cargo ‘at'a bulk mean temperature of 140°C, High-
temperature alarms at 145°C and 150°C and ‘a low-temperatute alarm at 125°C
.should be:provided: Where the: temperature of the heat exchanging mediurm exceeds
160°C an. alarri shiould ‘also be given. Temperature alarms and controls should be
located :on the navigating bridge.

15.2.5  If the bulk mean cargo temperature reaches 145°C, a cargo sample should
be diluted with ten parts-of distilled or demineralized water to one part of cargo
by weight and the acidity (pH) should be determined by means of a nafrow range



indicator paper or stick, Acuduty {pH) measurements should then be taken every
24 h. It the acidity (pH) is found to be below 4. 2, ammonia.gas:should be injected
ifitothe cargo-until the acidity toH) of 5,05 reached

16.2.6 A fixed installation should. be: provided to: inject ammonia :gas into the
cargo. Controls’ for this system should be located on the navugatnng bridge. For this
purpose, 300 kg of ammonia per 1,000 tonnes of ammonium nitrate solution
should be available on board.

16.2.7 Cargo pumps should be of the centrifugal deepwell type or of the centri-
fugal type with water flushed seals.

15:2.8 Vent piping should be fitted ‘with approved ‘weatherhoods to prevent
clogging. Such weatherhoods sholild be accessible for inspection and cleaning.

15.29 Hot work on tanks, ‘piping-and equipment which have been in contact
with ammonium nitrate solttion should only be done after all traces of ammoniam
nitrate have been removed, inside:as wel! as outside.

15.3 ‘Carbon-disulphide

15:3:1 Provision ‘should be made to maintain -a water pad ‘in the carge tank
during loading, unloading. and transit. In addition, an inert gas pad should be
maintained in the uilage space during transit,

15.3:2 All openingsshould be'in the top of the tank; above the deck.
15.3.3 Loading lines:should terminate hear the-bottom.of thetank.
15.3.4 Astardard ullage opening should be:provided for emergency sounding.

16.3:5- Cargo piping and vent lines:should be independent of piping and vent lines
wsed for other.cargo.

15.3/6: Pumps may be used for dischatging ‘cargo, provided they are of the
deepwell-orhydraulically driven submersible:types. The means.of driving'a deepwell
pumpishiould not present a source of ignition for carbign disulphide and should not
employ. equipment that may exceed a temperature of 80°C.

16.3.7 It a cargo discharge pump is used, it shouid be inserted througha ¢ylin-
drical wel extending from the tank top to a point near the tank bottom. A:water
pad-should be formed in this well before attempting pump removal. unless the tank
has been certified asgas-free.

16.3.8 Water or inert gas displacement may be used for discharging cargo,
provided the cargo system is designed for the expected presstre and tetmperature; .

16.3.9 Sa‘fety relief valves should be of stainless steel construction.

16.3.10 Because of its low ignition temperature and ¢lose clearances required ta
arrest its flame propagation, only intrinsically safe systems -and circuits are
permitted in the hazardous locations deseribed in 10.2.3.



15.4 Diethyl ether

15.4.1  Unless inerted, natural ventilation should be provided for the voids around
thecargo tanks-while the vessel is under way. If'a mechanical ventilation system is
ms‘qalled all blowers should be of nonsparking ¢onstruction, Mechanical ventilation
equipment should not be located in the void spaces surrounding the cargo tanks.

154.2 Pressure relief valve settings should not be less than 0.2 bar gauge for
gravity tanks,

15.4.3 Inert gas displacement may :be used for discharging :cargo from pressure
tanksprovided the cargo system is:designed for the expected pressure.

154.4 In'view of the fire hazard, provision should be:made to avoid-any ignition
source:or heat generation or both in'the cargo.area.

15.4.5 Pumps may be used fordischarging cargo, provided that they are of a:type
designed to @void liquid: pressure against the shaft gland or are of a hydraulically
operated submerged type and are suitable for-use with the cargo.

15:4.6 Provisionti should be.made to:maintain the inert gas pad. in-the cargo‘tank
durihg loading, unloading and. transit.

15.5. Hydrogen péroxide solutions over 60% but not over 70%

16:5.1 Hydrogen: ‘peroxide solutions should be carried in dedicated ships only
and no-other cargoes should be carried.

15.5: 2 Cargo tanks and. associated equipment should be either pure aluminium
(99.5%) or solid stainless: stee! (304L, 316, 316L or 316Ti), and passnvated in
accordance with approved procedures. Aluminium: should not be used for piping on
deck. All nonmstallic materials of construction for the containment system should
neither be. attacked by hydrogen peroxide nor contribute to its decomposition.

16.56.3 Pump fooms'should not be used for.cargo transfer operations,

16.5.4 Cargo tanks should be separated by: cofferdams from oil ‘fuel tanKs or any
other space containing flammable or combustible materials.

1555 Tanks intended for the carriage of hydrogen peroxide should not be used
for:seawater ballast.

15,5.6 Temperature sensors should. be installed at the top and bottom of the
‘tank. ‘Remote temperature readouits and continuous momtorlng should. be located
on the navigating bridge. If the temperature in-the tanks rises above 35°C, visible
and audible alarms should be activated on the navigating bridge.

15:5.7° Fixed oxygen monitors {(or gas sampling: lines) should-be provided in.void
spacesadjacent ‘to tanks to detect leakage of the cargo into these spaces. Remote
readouts, continuous monitoring (if gas sampling lines are used, intermittent
sampling is satisfactory) and visible .and audible alarms similar to those for the:
temperature sensors should also be located on the navigating bndge The visible and



audible alarms should be. activated if the oxygen concentration in these void spaces
exteeds 30% by volume. Two portable oxygen monitors should also be-available as
back-up systems.

15.6.8 As a safeguard against uncontrolled decomposition, a cargo jettisoning
system: should be instatled to dlscharge the: cargo-overboard. ‘The cargo should be
jettisoned! if the temiperature rise of 1he cargo exceeds a rate of 2°C per hour over
a5 h-period or when- the temperature in the tank exceeds40°C.

15.6.9 Cargo tank venting systems should have pressure/vacuum relief valves for
normal controlled venting, and rupture discs or a similar device for emergency
venting,-shduld tank pressure rise rapidly as'aresult of'uncontrolled decomposmon
Rupture discs: shouild ‘be sized on ‘the basis of tank design pressure, tank size and
anticipated decomposition rate.

15.5.10 A-fixed water- -spray system should.be provided. for diluting and washmg
away ‘any ‘concentrated. hydrogen peroxide solution spifled on deck. The ‘areas
covered by the water-spray should include the manifold/hose connections and the.
tank tops of those tanks designated for carrying hydrogen peroxide solutions. The
minimum application rateshould satisfy the following criteria:

.1 The product should be difuted from the original concentration to 35%
by weight.within:5 min.of the spill,

.2 The rate and estimated size of the spill should be based upon maximum
antucupated loading and discharge rates, the time required to stop flow-of
cargo ini'the‘event of tank overfill ‘or a pPiping/hose failure; and the tirre
necessary to begin. application of dilution water with actuation -at the
cardo.control:location:oron the navigating bridge.

156.6.11 Hydrogen peroxide solutions should be stabilized to prevent decomposi-
tion. A certificate of stabilization should be provided by the manufacturer, and
kept on board, specifying:

name-and-amount of stabilizer added;:
date stabilizer was added-and duration: of effectivériess:

any temperature limitations:gualifying the stabilizer's effective lifetime;

B oo b oo

the action to be taken should the length of voyage exceed the effective
lifetime of the stabilizer:

15.5.12 Only those hydrogen peroxide solutions which havea maximum decom=
position rate of 1% per year at 26°C should be carried. Certification from the
shipper that the product meets this standard should be presented to the master and
kept.on-board. A techhical representative of thé manufacturer should beon board
to monitor the transfer operations and have the capability to-test the. stablllty of
the peroxide. He should certify to the master that the cargo has been loaded in-a
stablé condition.

16:6.13 Protective ¢lothing that is resistant to hydrogen peroxide solutions
sholld be;provided for each ecrew member involved ‘in: cargo transfer operations,
Protective clothing should include non-flammable coveralls, suitable gloves, boots
and eye protection.



15.6 Motor fuel anti-knock compounds (containing lead alky|s)

16.6.1 Tanks used for these cargoes should not bé used for the transportation
of any other cargo except those commodities to: be used in the manufacture of
motor fuel anti-knock compounds containing lead alkyls,

16.6.2. If a cargo pump room ‘s located on deck. level ‘accotding to 15,18, the.
ventilation-arrangements should be in.compliance with.15.17.

16.6:3: Entryinto cargo tanks used for the transportation of these cargoes is:not
permitted unless approved by the Administration.

15.6.4 Aur analysis should. be made for lead :content: to determine if 'the
-atmosphere is satisfactory prior to allowing personnel to enter the cargo pump
room or-void spaces surrounding the cargo tank.

18.7 Phosphorus, yellow orwhite

16.7.1 Phosphorus.should, at-all times, be loaded,.carried and discharged under
a watet pad of 760 mm rninimum depth. Durung dtscharge operations, arrarigements
should be made to ensure that water occupies the:volume of phosphorus discharged.
Any ‘water dlscharged from a phosphorus tank should be returned only to a
shore instaliation:

16.7.2. Tanks should be designed and tested to a minimum equivalent water head
of 2.4.m above the top-of the-tank, under designed loading conditions, taklng into
account. the depth, relative densuty and method of loading and: discharge of the
phosphorus.

15.7.3 Tanks should be:so. designed as to minimize the interfacial-area between
the liquid phosphorus and its water pad.

1674 A minimum ullage space of 1% should be maintained: above the water pad.
The ‘ullage §pace should be filled “with inert gas or naturally ventilated by two
cowled standpipes ‘terminating ‘at different heights but at least 6 m above the.
‘deck and at.least.Z'm above the pump house:top,

16.7.5 All. openings:should be: at the top of cargo'tanks, and fittings and joints
attached thereto:should be of materials resistant-to phosphorus pentoxide.

15.7:6 Phosphorus should be loaded ata temperature not exceeding 60°C.,

156.7.7 Tank heating arrangements.should be.external to tanks and have a suitable
‘method of temperature control to ensure that the temperature of ‘the phosphorus
does not exceed 60°C, A high-temperature alarm should be-fitted.

15,7.8 A water drench gystem acceptable to the Administration. should be
installed in all void spaces surrounding the tanks. The system should operate auto-
matically in the event of an-escape of phosphorus.

16:7.9 Void spaces referred to in 15.7.8 should be provided with effective means
of mechanical ventilation which should be capable of being sealed off quickly in an
emergency;,



15:7.10 Loading and dlscharge of phosphorus should be governed by a'central
System on.'the ship which, /in :addition. to incorporating ‘high-level alarms, should
ensure that no. overflow of tanks is possible and that such operations can be
stopped. qiickly in‘an efmergency” from either ship:or:shore.

16,7.11  ‘During cargo transfer, a water hose on deck should be connected to a
water supply and Kept flowing throughout the operation so that any: splllage of
phosphorus may be washed down:-with water immediately.

156.7.12 Ship-to-shore loading and discharge ¢onnectio‘ns should be of a type
approved by the Administration.

16.8 Propylene oxide

15.8.1 Propylene oxide transported under the provisions of this section should
beacetylene-free,

15/8.2 Unless-cargo tanks are properly* cleaned, propylene oxide should not be
carried in tanks which have ctintained -4s: one of ‘the: thres ‘previous :cargoes any’
product known to catalyse polymerization, such as:

.1 mineral acids {e.g. suphuric, hydrochloric, nitric);
carboxylic acids and'anhydrides (e.g. formic. acetic);
halagenated:carboxylic acids (e:g. chloroacetic);

sulphonic acids:(e.q. benzene sulphonic);

ammonia.and ammonia-solutions;

2
3
4
5 causticalkalis (e.g. sodium hydroxide, potassium hydroxide);
6
7 amines and:amine solutions;

8

oxidizing substances;

16.8.3 Before carrying propylene oxide, tanks should be; thoroughly and effec-
tively cleaned to remove-all traces of prevuous cargoes from tanks and associated
pipework, .except where ‘the immediate prior cargo Has been propylene oxide.
Particular care should be taken in the case of ammonia‘in tanks'made of steel other:
than.stainless steel.

16.84 In all cases, the effectiveniess of cleaning procedures for ‘tanks and
associated pipework should be:checked by suitable testmg or inspection to ascertain
that no traces of acidic or alkaling materials remain that might create-a hazardous
situation in the presence of propylens oxide.

15.8.5: Tanks should be entered and ‘inspected priorto each initial loading of

propylene. oxide to ensure freedom from contamination, heavy rust:deposits and

visible structural defects. When cargo tanks are in ‘continuous propylensg oxide

szervnce such inspections- should 'be pefformed at ‘intervals of not more than
years



15.:8:6 Tanks for the carriage ‘of propyleng oxide.should be of stéel or stainless
steel ‘construction, Suitable:tank coatings may-be accepted as such by the Adminis-
tration and noted on the International Certificate of Fitness for the Carriage of
Dangerous Chemicals in Bulk:

16.8.7 Tanks ‘which have ‘contained propylene oxide may be used for other
cargoes: after thorough cleaning of tanks and associated pipework systems by
washingor purging.

15:88 All valves, flanges, fittings and accessory- equipment should be. of a type
suitable for use with propylene oxide and should'be constructed. of steel or stain-
less:steel or other material acceptable to-the Administration. The chemical composi-
tion of all material used should be submitted to the Administrationfor approval
prior to fabrication. Discs or disc faces, seats and. other wearing parts of valves
should be made of stainless steel containing not less than 11% chromium.

16.89 Gaskets should be constructed. of materials: which do ‘not react with,
dissolvé ‘in, ‘or lower the ‘autoignition temperature of propylene oxide and which
are fire-resistant and possess adequate mechanical behaviour. The surface presented
to the cargo should be polytetrafluoroethylene (PTFE) or materials.giving asimilar
degree of safety by their inertness. Spirally-wound stainfess steel with .a filler of
PTEE. or similar fluerinatéed polymér may be accepted by the Administration.

15.8:10 Insulation and packing, if used, should be of a material which does not
react-with,, dissolve in, or lower the autoignition temperature of propylene oxide.

15.8.11 The following materials are generally found unsatisfactory for gaskets,
packing and similar uses in propyléne oxide -containment systems ‘and ‘would
require-testing befors. being approved by the Administration:

.1 neoprene -or natural rubber, if it .comes into contact with propylene
oxide;

.2 asbestos, or binders used with asbestos;
.3 rmaterials containing oxides of magnesium, such as mineral wools,

15.8.12 Threaded joints should riot be permitted in the-cargo liquid and vapour
lines.

16.8.13: Filling and discharge piping should -extend to within 100 mm of the
bottom of the tank:orany sump.pit.

16.8.14 The cortainment system for a tank containing propylene oxide should
have a valved vapour retiirn connection.

15:8.15 Propylene oxide shotld 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 vapour return system connected to a propylene oxide
containment: system should be independent of atl other :containment systems.

15:8.16 During discharging operations, the pressure in the cargo tank should-be
maintained ‘above 0.07 bar.gaiige.



15,817 Tanks carrying propylene oxide should be vented independently of
tanks carrying other-products. Facilities should be provided for sampling the tank
contents without opening the tank toatthasphere,

15.:8.18 The cargo should be discharged only by deepwell pumps, hyd'rauhcally
operated submerged pumps,-or ifiert gas displacement. Each cargo-pumip should be
arranged 1o ensure that the propylene oxide does not heat significantly if the
discharge line from the pump: is shut 6ff or otherwise blocked,

16.8.19 Cargo hoses used for transfer of propylene oxide should be marked
“FOR PROPYLENE OXIDE TRANSFER ONLY""

16.8.20 Cargo tanks, void spaces .and other enclosed spaces, adjacent to an
mtegra| gravxty cargo tank, should either contain‘a compatibleicargo (those cargoes
specified in 15.8.2 are examples of substances considered mcompatlble) or be
inerted by m;ecuon of a suitable inert gas. Any hold space:in which an indépendent
cargo- tank is located should be inerted, Such inerted spaces and tanks should be
monitored: for propylene oxide and oxygen. Portable sampling equipment is satis-
factory. The oxygen content of these spaces should be mainitained, below 2%.

16.8.21 In no case should air be allowed to enter the cargo pump ‘of pipirg
system whiile propylene-oxide is contained within the system:

15.8.22. Pnor to disconnecting shoreslines, the pressure in liquid and-vapour lines
should be relieved through suitable valves installed at the loading header. Liquid
and vapour from these lires should not be discharged to atmosphere..

15:8.23 Propylene oxide may be carried in pressure tanks or i independent:or
integral gravity tanks. Tanks should-be desngned for the maximum pressure expected
to be encountered dunng ioading; conveying:and dischatding cargo.

15.8.24 Cargo tanks with-a design pressure less than 0.6. bar gauge should have a
cooling system to maintain the ‘propylene oxide below. the reference temperature.
Reference temperature (R) means, in the .case of propylene oxide, the temperature.
corresponding to the vapour pressure of the propylene oxide atthe set:pressure of
the pressure relief valve.

15.8.25 The refrigeration requirement for tanks with ‘a design pressure less than
0.6: bar gauge may be ‘waived by the Administration: if the ship ‘is operating in
restricted areas-or in vovyages:of restricted duration, arid account may be taken in
stch cases of any insulation of the tanks: The area and times of year for which:such
carriage: would. be: permltted should be ‘included: in the conditions of carriage on
the International Certificate of Fitness for the Carriage of Dangerous Chemicals in
Bulk.

16.8,26 Any -cooling system should maintain the. liquid temperature below the
boiling temperature ‘at the containment pressure. At least two. complete cooling
plants automatically regulated by variations within the tanks:should be provided.
Each: cooling plant should: be complete with ‘the necessary auxiliaries- for proper
operation. The control system should also be capable of being manually operated,
An alarm' should be provided to indicate malfunctioning of the temperature
controls. The capacity of ‘gach cooling system should be sufficient to maintain the
“temperature:of the liguid cargo below the reference temperature (R).



15.8.27 An alternative arrangement may consist of three:cooling plants, any. two
of ‘which should be sufficient to maintain the liquid temperature below the refer-
ence temperature (R).

15.8.28 Cooling media which-are separated from propyleneoxide by a single wall
only should-be nonreactive with the propylene oxide,

15.8.29 Cooling systems: requiring -compression-of propylene-oxide should not be
used,

16.8:30° Pressure. relief valve settings should not be less than 0.2 bar gauge, or
greater-than 7.0 bar gauge, for pressure tanks.

16.8:31 The piping system: for tanks to be loaded with propylene oxide should
be separate- (as-defined in 1.3 24) from piping systems for all other tanks; including
empty tanks. If the piping system for the tanks to be loaded is not independent {as
defined in 1.3.15), the required piping separatlon should be accomiplished by the
removal of spool pieces, valves, or other pipe:sections, and the installation of blank
flanges at these locations. The requured separation’ applies to-all liquid and vapour
piping, llqmd and vapour vent lines and any: other possible .connections:such :as
common inert gas supply lines;

15.8.32 Propylene oxide may 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 handliing plan. Cargo
handiing plans-should show the entire cargo piping system and ‘the tocations for
installation :of blank ‘flanges needed to meet the above piping separation-require-
ments. A copy of each approved cargo handling plan should be: maintained on
board. the ship. The International Certificate: of Fitness: for the Carriage of
Dangerous: Cheniicals -in Bulk :should be endorsed to include reference to the
approved cargo handling:plans,,

15.8.33 Before each loading of propylene oxide, certification verifying that the
required piping separation has been achieved shou!d be obtained from a respon-
sible person acceptable to-the port.-Administration and should be carried on board
the ship. Each coniection between a blank flange and a pipeline flange should be
fitted: with ‘a ‘wire and :seal by the responsible person: to ensure-that inadvertent
remaoval of the blank flange is impossible,

15.8.34.1 No cargotanks:should be more than 98% liquid full at the reference
temperature (R}.

15.8.34.2 The-maximum volume (V) of cargo to be loaded in a tank should be:
Pr
V= 098V
L P

where. V= volume of thetank
Pr = relativedensity of cargo at the reference temperature (R)
Py = relative density of cargo at the loading temperature
R = reference temperature corresponding to theivapour pressure.

of the carga at the set pressure of the pressure relief valve,



16:8.34.3 The maximum allowable tank filling limits for each cargo tank should
be ‘indicated, fot each loading temperature which may be applied -and for the
applicable maximum referenice temperature, on a list to be approved by the Admin-
istration: A'copy of the list should be permanently kept on board: by the master,

16.8.35 The 'cargo should be carried under a suitable protective ‘paddifig of
‘nitrogen gas.- An automatic nitrogen make-up. system should be installed to prevent
‘the tank pressure falling below 0.07 bar gauge in the event of product temperature
fall due-to-ambient conditions or ‘maloperation of refrigeration systems. Sufficient
nitrogen should be available on board to ‘satisfy the .demand of the automatic.
pressire control, Nitrogen of commercially pure quality (99:9% by volume) should
be used for padding. A battery of nitrogen bottles connected to the cargo tanks
through & pressure-reduction valve satisfies the intention of the:expression "atito-
matic” in‘thiscontext.

15.8:36 The cargo tank vapour space should be tested prior to andafter loading
to:énsurethat the oxygen content is 2% by volume:orless.

16.8.37 A water spray system of sufficient capagity’ 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 &/min per square metre. The water-spray systemshould be capable of both Toeal
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, wtien
atmospheric temperatures: permit, should be connected ready for immediate use:
during loading.and unloading operations.

15.8:.38 A remotely operated, ‘controlled closing-rate shutoff valve -shiould be
provided-at each cargo hose connection used during cargo-transfer,

15,9 Sodium:chlorate solution, 50% or less

15.9.1 Tanks and associated equiprment which have contained this prodiict may
be used for other cargoes after thorotigh cleaning by washing or.purging.

16.9.2 In the event of spillage of this prodict; all spilled liguid should be
thoroughly washed away without delay. To minimize fire risk, spillage should not
be:allowed to:dry-out.

15.10 Sulphur liquid

15101 Cargo tank ventilation should be provided to maintain the concentration
of 'hydrogen sulphide below one half of its lower explosive limit throughout the
cargo-tank vapour space:for al! conditions of carriage, i.e. below 1.85% by volume,

15.10.2 Where mechanical ‘ventilation systems are used for maintaining low gas
concentrations in cargo tanks, -an alarm system should be provided to give warning
if the:system fails:

15.10.3 Ventilation systems shoutd be so designed and arranged as to preclude
depositing of sulphurwithin the system.



15,104 Openings to void spaces adjacent to.cargo tanks should be so designed
and fitted as to prevent the entry of water, sulphur or cargo vapour:

16.106 Connections should be: provided to permit sampling and ‘analysing of
vapour in void spaces.

15.10.6 Cargo temperatufe controls should be provided to ‘ensure that: the
temperature of the:sulphur does not.exceed 155°C.

15.11 Acids

156.11.17  The ship’s.shell plating should not form:any boundaries of tanks contain-
ing'mineral acids.

16,11.2° Proposals for lining steel tanks:and related piping systems with corrosion-
resistant materials may be considered by the Administration. The élasticity of the
lining 'shiould not be less than that of the supporting boundary plating.

16.11.3° Unless constructed wholly of corrosion-resistant materials or fitted with
an approved hmng, the. plating thickness should: take into-account the:corrosivity
of the cargo,

15:11:4 Flanges -of thé loading and discharge manifold connections should be
provnded with' shields, which .may be portable, to guard against the danger-of the
cargo being sprayed; and, in addition, drip trays should also be provided to:guard
against leakage on'to the deck.

16.1.5 ‘Because of the danger of evolution of hydrogen when' these substances
are being carried, the electrical arrangements should comply with 10:2.3.1,10.2:3.2;
10.2.3.8, 10.2.3.4,10.2.:3.6 and.10.2.3.7. The certified safe type equipment should
be suntable for use in hydrogen-air mixtures. Other sources of ignition should not
be permitted in such:spaces. ’

15.11.6 Substances subjected to the requirements of this ‘section should be
segregated ‘from oil fuel tanks, in addition to the segregation requirements in
3.1.1.

15.41.7 Provision should be made for suitable apparatus to detect leakage of
cargo into adjacént spaces;

15.11.8 The cargo. pump room bilge pumping and drainage arrangements should
be:of corrosion-resistant materials.

15.12 Toxic products '

15,121 Exhaust openings of tank vent systems should be located:

1 ataheight of B/3:or 6 m, whichever is greater, above the weather deck
or, inthe case of a'deck tank, the:access gangway;

.2, not less than 6 m; above the fore and aft gangway, if fitted withih 6:m
of the.gangway; and



.3 186 m from any opening or air intake to any accommodation and service
spages;

A4 the vent height may be reduced to 3 m.above the deck or-fore and aft
gangway, as ‘applicable, provided high-velocity vent ‘valves of a type
approved by the -Administration, directing the vapour-air mixture

upwards iin an unimpeded jet with anexit velocity of at least 30" in/s;.are
fitted,

1812.2 Tank venting systems should be provided with a connection for-a vapour
return-line to:the:shore installation;

16:12.3 . Products'should:
1 not-be stowed adjacent tooil fue! tanks;
.2 ‘have:separate piping systems; and

.3 'have tank vent systems separate from tanks contaifing nontoxic
products.

(See also 3.7.2)
15.12.4 Cargo tank relief valve settings should be a minitaum of 0.2 bar gauge.
1613 Cargoesinhibited against self-reaction

16:13.1 Certain cargoes, with a refererice in €olumn “m’ in the table of
chapter 17, by the nature-of their chemical make-up tend to:palymerize under
certain. conditions. of temperature, exposure ‘to: air or contact with a catalyst;
Mitigation ‘of ‘this tendencyis'carrted out'by intraducing small.amounts.of chemical
inhibitors into-the liquid cargo:or controlfing: the cargo tarik’gnvironment,

15.13.2 Ships carrying these cargoes should be:so-designed as'to- eliminate from
the cargo tanks and cargo handling system any material of constriiction:or contami-
nants which could act as a catalyst or-destroy the inhibitor.

15.13.3 Care should be ‘taken to ensure that these. cargoes -are sufﬂcnently‘
inhibited: to ‘prevent polymenzatlon at all times during the voyage. Ships carrying
stich ‘cargoes. should be provided with a certificate of inhibition from:the mantifac:
turer,and kept.during the: voyage, specifying:

.1 :name and amount.of inhibitoradded;
date inhibitor was added and duration of effectiveness;

any temperature limitations qualifying the inhibitor’s effective lifetime;

e N

the action to be:taken should the length .of voyage exceed the effective
lifetime of the inhibitor,

18.13.4 Ships using the exclusion of air as the method of preventing self-reaction
of the:cargo-should comply with 9.1.3:



16,136 Venting systems: should be of a design that eliminates blockage from
polymer build-up. Ventmg equupment should be of a type that can be checked
periodically for adequacy of operation.

15.13.6 Crystallization or-solidification of cargoes normally carried in the molten
state can lead to depletion of inhibitor in parts.of the-tank contents. Subsequent
remelting:can thus yield ‘pockets: of uninhibited hqund with the accompanying risk
of dangerous: polymerization. To prevent this, care should be taken to ensure.that
at no time: are such cargoes allowed to crystallize or ‘solidify, either wholly: or
partially, in any part of the tank, Any required heating arrangements should be
such.as to-ensure-that-in no part of the tank does cargo.become overheated ‘to:such
an: extent that any: dangerous polymerization can be initiated. If the temperature
from steam coils would induce overheating, an indirect low-temperature heating
system should be used. .

16.14 Cargoes with a:vapour pressure greater than 1.013 bar absolute at 37.8°C

156.14.1  For a.cargo referenced in column “m" in the table:of chapter 17 to'this
section, @ meéchanical refrigeration system -should be provided unless ‘the cargo
system is- des»gned 10 ‘withstand the vapour pressure ‘of the:cargo at 45°C. Where
the cargo system is designed to withstand the vapour pressure of the cargo at
45°C, and no refrlgeratlon system is provided, a notation should be made in: the
condltions of carriage on the International Certificate of Fitress for:the Carriage of
Dangerous Chemicals in' Bulk to indicate the required relief valve setting for the
tanks.

15.14.2 A mechanical refrigeration system should maintain: the liquid tempera-
ture below the bonlmg temperature at:the cargo tank design pressure.,

15.14.3 ‘When ships operate in testricted.areas-and at restricted times of the year,
or-on voyages of limited duratuon the Admmlstratlon involved may‘agree to'waive
requirements for a:refrigeration system A notation of ahy such agreement, listing
geographic-area restrictions.and times:of the year, or voyage duration limitations;
should be“included in the conditions of carriage on the International ‘Certificate
for the Carriage of Dangerous:Chemicals:in Bulk.

15.14.4 Connections should be: provided for returning expelled gases to shore
during loading.

16,145 Each tank should be provided with a pressure gauge which indicates the
pressure in the vapour.space-above the cargo,

16.14.6 Where the cargo needs to be cooled, thermometers should' be provided
at the top and bottor of each tank;

16.14.7.1 No cargo tanks should be more than 98% liquid full at:the reference
temperature (R).

156.14.7.2 The maximum volume (Vi) of cargo to be loaded in a tank should
be:



Pr
Vi = 098V e

volume of the tank

‘where V'
Pr: = relative density.of cargo at the reference temperature (R)
P = relative density of ‘cargo at the loading temperature

R = reference temperature corresponding to ‘the vapour presstiré
of the cargo: at the set pressure of the:pressure relief valve,

15.14.7.3 The maximum allowable‘tank: filling limits for-each cargo tank should
be indicated for each loading temperature -which may be ‘ap jed, ‘and for the
applicable: maximuin referenice temperature, on a list:approved by the Administra-
tion.- A copy of the list should be permanently kept on board by the'master.

15.16 ‘Cargoes with low ignition temperature:and wide flammability range

Far ships carrying such cargoes; the:distance-requirements:of 10.2.3.6 should
‘be increased.to.at least. 4:5:m;.

15.16 Carto contamination
‘15161 Where cotumn “'m'" “ifi. the table.of chapter 17 refers ito: this section;

alkaline-or acidic .materials, such as caustic soda'or sulphuric aci ,/shiould not be
allowed to contaminate the cargo.

15,162, Where column “m™ in the table..of chapter 17 refers ito this section,,
rshould not be allowed to contaminate this cargo.. In addition;, the following
\;prowsm)ns apply:

A Airinlets to pressure/vactum relief valves of tanks containing the cargo:
should be situated at least 2 m above the weatherdeck.

2. Water or steam:should not be used asthe heat transfer media in‘a cargo
temperature control systerirequired by chapter 7. ~

.3 The: cargo: should not: be carried in cargo tanks adjacent to permanent
ballast or water tanks unless the tanks are empty and dry;

4. Thetargo should not be carfiéd in tanks adjacent to slop tanks or ¢argo:

tanks: contalmng ballast-or: slops or-other: cargoes containing water which

may react m a da‘ng Hous manner Pumps, pupes or b/ I‘ih‘jes ‘s‘er\‘nn’g‘“
tic . equipme

not! pass t‘hrough tanks:containing the cargo unless encaséd ina tunnel

15.17 ‘Increased ventilation:tequirements.

For certain ‘products, the. ventilation system as described in 12, 1.3 should
‘have:a minimurn capacity-of 4t lsast 45 changes.of air per‘hour. based Upon:the-total
volume of space. The ventllatlon system exhaust.ducts should dlscharge -at; least:
10 m:away from openings into accommodation spaces, work areas or other similar
'spaces, and intakes to Ventilation systems, and-atleast:4.m.above the tank deck.



15.18 Special cargo pump room requirements

For certain products, the- cargo pump. room shiould be: located on. the deck
level ‘or cargo pumps should be located in the cargo tank. The Administration may.
give special consideration to carge-pump rooims below: deck,

15.19 Overflow control

16.19:1 The provlslons of this section are-applicable where specific reference is
made in column “m” in ‘the table of chapter 17, and are in-addition to the:require-
mentsfor-gaudging devices.

156.19.2 {n the event of a power failure on any system essential for safe loading,
an-alarm should be given to the opératars concerned,

15,19.3 Loading: operations should be terminated at once in the event of any
system essential ‘for safe loading becoming inoperative:

16.19.4  Levelalarms should be capable of being tested prior to loading.

16.19.6 The high-level alarm system required under 15.19.6 should ‘be indepen-
dent of the overflow control system required by 15.19.7 and should be indepen-
dent of:the equipment required by 13.1.

15.19.6 Cargo tanks should be fitted with a visual:and audible high-level alarm
which complies with 15,19.1 to 15,19.6 and which indicates when the Hquid level
n the cargo tank approaches the normal full condition.

16:19:7 Atankoverflow control system required by this section should:

.1 come into operation when the normal tank loading procedures fail to
stop the tank liquid level exceeding the normal full condition;

give a visual and audible tank-overflow alarm to the ship’s operator; and

provide an: agreed signal for sequential :shutdown of onshore pumps or
valves or both and of the-ship’s valves. The signal, as well as the. pump
and valve shitdown, may be dependent on operator’s intervention, The
use of shipboard automatic closing valves should be permitted only
when specific approval has been obtained from the Administration and
the port Administrations concerned.

15:19.8 The loading rate {LR) of the tank should not exceed:

Lk = 300U ()
where'y = ullagevolume (m‘"“) at operating signal leve!;
t = time (s) needed from the initiating signal to. fully stopping the cargo

flow into ‘the ‘tank, being the sum of timesneeded for-gach step in
sequential operations such as operator's responses to-signals, stopping
pumps and closing valves;

and should alsotake into account the pipeline system design pressure.



CHAPTER 16— OPERATIONAL REQUIREMENTS*

16.1 Maximum allowable quantity of cargo per tank

16.1.1 The quantlty of a cargo required to be carried ‘in a type 1 ship should
not'exceed 1,250 m” in ahy one tank,

16.1.2 The quantlty of 4 cargo required to be carried in ‘a typg 2 ship should
not exceed 3,000 m® in any one tank.

16:1.3 Tanks carrying liquids at ambient temperatures should be so loaded as
to avoid the tank becoming liquid-full during the voyage, having: due: regard to'the
higtiest temperature which the cargo thay reach.

16.2 Cargo information

16:21 A copy of this Code, or national regulations incorporating the provisions
of this ‘Code, should:be ori board every-ship covered'by this Code.

16.2.2 -Any cargo offered for bulk shipment should be indicated in ‘the shipping
documsents by the correct technical name: Where the cargo:is-a:mixture, an:analysis
indicating the dangerous components contributing significantly to the total hazard
of the product-should be provided, or a-.complete.analysis it this is:available. Such
an ‘analysis should be certified by the manufacturerior by an intdeperident expert
acceptable to the Administration;

16.2.3 Information should be on board .and available to-all :concerned, ‘giving
the. necessary data for the safe carnage of ‘the cargo. Such information should
include a-cargo stowage plan to be kept in-an accessible: place; indicating &l cargo
on board, including each dangerous chemical carried:

.1 a full description of the physical and chemical properties, ‘including
‘reactivity necessary forthe safe contdinment of the cargo;

dction to be taken in the event of spillsor leaks;
counter-measuresagainst.accidental personal contact;
fire-fighting procedures and fire:fighting media;

procedures. for ‘cargo transfer, tank cleaning, gas-freeing and ballasting;

@ o b w N

for those cargoes required ‘to be stabilized or inhibited in accordance
with 15,1, 16:6.14 or 15.13.3, the. cargo should be refused if the certifi-
cate requnred by these paragraphs isnot supplied.

16:2.4 If sufficient information necessary for the safe transportation-of the cargo:
is notavailable; the:cargo-should be refused.

* Attention is ‘also drawn to the operation guidelines: contained in the ICS Tanker Safety

Guide: [Chemicals).



16.2.56 Cafgoes which evelve highly toxic imperceptible vapours :should not be
transported-unless perceptlble additives are introduced into: the cargo.

16.3° Personnel training®

16.3:1 All personnel should be adequately trained in‘the use'of protectiveiequip-
ment and have basic ‘training in the procedures -appropriate to their duties,
necessary underemergency conditions.

16:3.2 Personnel involved Tn cargo operations should be adequately trained. in
handling procedures.

18.3.3 Officers should be: trained in emergency procedures to deal with condi-
tions of leakage, spillage or fire mvolvmg the cardo;.and & sufficient number of
them:should be instructed and trained in-essential first aid for cargoes carried.

16.4 Opening of and entry into cargo tanks

16.4.1 During -handling and carriage of cargoes preducing flammable or-toxic
vapours, or both, or when ballasting after the:discharge of such: cargo, or when
loading or unloadlng cargo, cargo tank lids should.always be kept closed. With any
hazardous:cargo, cargo-tank lids, ullage and sighting .ports: and tank washing:access
covers should be open only when necessary.

16.4.2 Personnel should not enter cargo ‘tanks, void. spaces around such tanks;
cargo handlingspaces or other enclosed spaces unless:

.1 the compartment is free.of toxic vapours:and not deficient in oxygen; or
.2 personnel ‘wear breathing apparatus and other necessary protectlve

equipment, and. the entire operation. is under the: ¢lose supervision of
aresponsible officer,

16.4.3 Personnel should not enter such-spaces whernithe only hazard is of a purely
flammable nature, except under: the close:supervision of a responsible officer,

16,5 Stowade of cargo samples

16.5.1 Samples which have to bekept on'board should be stowed in a designated
space situated in the cargo-area o, excepttonally, elsewhere, subject to the approval
of the Administration.

16.5.2. The stowagespace should be:

.1 cell-divided in.order to avoid shifting of the bottles.at sea;

* Reference is inade to the provisions of ‘the ‘lnternatiorial Convention -on: Standards of
Training, Certification and Watchkeeping for Seafarers, 1978, and. in perticular to the.
"Mandatory. minimum fequirements:for the-training and qualiﬂcatuons of ‘masters, officers
and ratings of chemical tankers” — regulation:V(/2, chapter V. of the, Annex to that Conven-
tion and:to resolution 1.1 of ‘the International Conference ori Training and Certification of
Seafarers, 1078.



2 ‘made of material fully resistant to the different liquids. intended to be
stowed; and

.3 equipped with adequate ventilation arrangements.

16:5.3 Samples which react with ‘each other dangerously should not be stowed
close to éach other,

16,5:4 Samples should riot be retaingd on board Jonger than necessary,

16.6 Cargoesnot:to beexposed to excessive heat

16,6,1 Where the possibility exists of a dangerous reaction of a cargo; such as
polymerization, ‘decomposition, thermal instability .or evolution of gas, resulting
from local overheating of the cargo in either the tank-or: assoc;ated pipelines, such’
cargo should be loaded and carried adequately segregated: from other products
whose temperature is sufficiently high to initiate a reaction of such cargo’ {see
7.1.5.4).

16.6.2 Heating coils in tanks carrying this product should be blanked off or
secured by equivalent means.

16:6.3 Hedt-sensitive' products should not be carried in:deck tanks which arenot
lnsu|ated

16.7 Additional-operational requirements
The code contains additional operational requirements in:

16.3.8 15.8:28

31.1

3.1.2.1 15.4.6 15.8.29
3.1.2.2 16,5 15.8.31
3.14 16.6.1 165,832
352 15.6.3 15:8.33
3.7.4 165.6.4 16.8.34.1
7.1.2 16.7.1 16.8.34.2
7.1.63 15.7.6 15.8.34.3
9.1.4 15.7.11 15.8.35
0.2 165.8.1 15.8.36
11.32 16.8.2 15.8.37
11.4 15.8.3 15,9
121.2 15.8:4 15101
12.2 15,85 15.11.4
13.2.1 16.8.7 15.11.6
13.2.2 15.8.15 15.12.3.1
13:2.3 16.8.16 15.13
13.2.4 15.8.17 16.14.7.1
Ch:14 15.8,19 16.14.7.2
15.1 165.8.20 15.14,7.3
16.3.1 16.8.21 16.16

18.3.7 16.8.22 15.19.8



CHAPTER 17 — SUMMARY OF MINIMUM REQUIREMENTS

Product name
(eolumn a)

UN number
(column b)

Shiptype
{columnic)

Tank:type

(column.d)

Tank vents
{column e)

Tank environmental
control*
{column f)

Electrical equipment

(column g)

Gauging
(cotumn h)

*.

G B =
nod o

~ODO

EXPLANATORY NOTES

The product names are.not always: identical with those

}given in thie Bulk Chemical Code, as amended, (adopted

by resolution A.212(V11)). (For explanation see index of
chemicals}).

The number relating to each product shown in the

recommendations: proposed by the United Nations

.Committee: of Experts on the Transport of Dangerous

Goods. UN numbers, where: available, are given for
information:only.

ship type 1 (2.1.2)
ship type 2 (2.1.2)
shiptype 3. (2.1.2)

independent tank (4.1.1)
- integral tank (4.1.2)
- gravity tank (4.1.3)
- pressure tank: (4.1 4)

i il 1

Open: open venting

Cont: controlled venting

SR: safety relief valve

fnert: inerting (9.1.2.1)

Pad: liquid orgas (9.1.2.2)
Dry; drying (9.1.2.3)

Vent: naturaliorforced {9.1.24)

T1 to T6: temperature classes™*

11A, 1B or1IC: apparatus-groups™*

NF: nonflammable: product (10.1.6)
Yes: flashipoint exceedirg 60°C

{closed cup test) {10.1.6)

open gauging (13.1.1,1)
restricted gauging (13.1.1.2)
closed gaugmg {13:1.1.3)
indirect.gauging (13.1.1.3)

“No"" indicates nil requirements.

** Temperature classes: and apparatus groups: as defined :in International Electrotechnical
Commission Publication 79 (Part. 1, Appendix D, Parts 4, 8 and 12). A blank indicatés’ that
data‘are currently notavailable.



Vapour detection* F
{column.i) T
Fire protection A
’ {eolumin.j) B
c
D

No
Materials of N
construction Z

(eolumn k) Y

flammable vapours
toxic.vapours

alcohol-resistant foam

regular foam; encompasses all foams that are
not of an ‘alcohol-resistant: type, including
flusroprotein ‘and aqueous-film:forming foam
{AFFF) :
water-spray

dry chemical

no special requirements under-this Code

see 6.2.2
see'6.2:3
see 6.2:4

A blank indicates no special guidance given for materials

of construction
Respiratory and E s6e 14.2.8
eye protection®
{eolumn 1)

*  “No'"indicates:nil requirements,
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Applies to amimonia, aqueous, 28% or less, but not below: 10%.

If the product to be carried containg flammable solvents such. that the flashpointdoes:not
exceed 60°C, then special electrical systems and ‘a flamimable vapour detector-should be
provided.

Although water is suitable-for extinguishing open:alr fires. Jinvolving-chemicals:to which
this footnote applies, water shotld notbe allowed to.contaminateclosed tanks containing
these chemlicalé because of the risk of hazardous.gas generation.

UN number 1198 only. applies if flashpoint.is below 60°C,

Applies to formaldehyde solutions, 46% or less, but not below 5%.

Applies to hydrochloric acid not below 10%.

Dryichemical cannot:bs used because of the possibility of ah explosion.

UN number'2032:assigried to red fuming nitric acid..

UN humber depends-on boiling point of substance,

UN number assigned-to this substance containing more than 3% of ortho- isomer.
Phosphorus, vellow.or-white, Is.carried above its autoignition temperature and therefore
flashpoint:is-not: appropriate,. Electrical equipment requirements may-. be similar ‘to those
for substances with:a flashpoint above 60°C.

Sulphur, liquid, has a flashpoint-above 60°C, however electrical equipment should be
certified safe for the gases'eévolved.
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CHAPTER 18 —~ LIST OF CHEMICALS TO'WHICH:

THE CODE DOES NOT APPLY*

The ‘following are products which. are: not considered to come within the
scope of the ‘Code. This list may be used as a gunde in considering bulk carriage
of products whose hazards have not vet been evaluated,

2 Although: the products listed in ‘this chapter fall dutside ‘the scope of the
Code, the- attention .of ‘Administrations is drawn to the fact that some safety
precautions ‘may’ be needed for their safe transportation. Accotdingly Administra-
tions should prescribeappropriate safety:requirements.

3 The produdts listed below:-may be subject to.reconsideration upon. the coming,
into. force ‘of the International Convention for the Preverition of Pollition: from

Ships, 197.3/78.

*

Chapter-18

Acetone

Amylacetate, commercial
n-Amvyl acetate
sec-Amy/| acetate
n-Amyl alcohol
sec=Amyl. alcohol
tert=Amy! alcohol
Ayl alcohol, primary
tert-Arnylenes
Benzyl:alcohol
n-Butyl-acetate
sec:Butyl acetate
n-Butyl:alcohol
se¢-Butyl adleohol
tert-Buty}alcohol
Butyl benzyl phthalate
Butylene glycol
Y-Butyrolactone
Calcium alkyl salicylate
Cumene
Cyclohexane
Cyclohexanol
p-Cymene

n-Decyl aleohol
Diacetone alcohol

UN numbes

1090
1104
1104
1104
1105
1105
1105
1105

1123
1123
1120
1120
1120

1918
1145

2046

1148

The product names are-not always Tdentical with the names given:in the various editions of
the Bulk Chémical Code {resolution A:212(V11)).



Chapter 18

Dibutyl phthalate

Dicyclopentadiene

Diethylbenzene

Diethylene.glycol
‘Diethylene glycol diethy! ether

Diethylene glycol mgnobutyl ether
Diethylene glycol ‘monobuty| ether acetate
Diethylene glycol monoethyl ether
Diethylene:glycol:-monoethyl ether.acetate
Diethylene glycol:monomethyl ether

Digthyleneglycol monomethylether acetate

Diisobutylene

Diisobuty! ketone

Diisobutyl phthalate

Diisoactyl phthalate
2,2-Dimethyloctanoic acid

Diocty! phthalate

Dipentene

Diphenyl ether

Dipropylene glycol

Dipropylene glycol monemethy! ether
‘Dodecyl alcohol

Dodecylbenzene

Dodecylphenol

2-Ethoxyethanol

2-Ethoxyethyl acetate

Ethyl acetate

Ethy! dcetoacetate

Ethy! alcohol

Ethylbenzene

Ethylcyclohekane

Ethylene carbonate
Ethyleneglycol

Ethylene glycol methy! butyl ether
Ethylene glycol monobutyl ether
Ethylene glycol.monobutyl-ether acetate
Ethylene glycol monomethy] ether
Ethylene glycol monomethyl ether acetate
Ethylene glycol monophenyl ether
2-Ethylhexanoic acid

Formariide

Furfuiyl-alcohol

Glycerine

n-Heptane

Heptanol, all:isomers

Heptene, mixed isomers:

UN number

2048
2049
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n-Hexane
Hexan=1=ol
1«Hexene
Hexylene:glycol
Isoamy| acetats
Isoamy! alcohol
Isobutyl acetate
Isobutyl-alcohol
Isobutyl formate
lsodecyl:alcohol
lsopentane
Isopentene
Isophorone
Isopropyl acetate
Isopropyl aleohol
Laeticacid

Latex
Methyl.acetate
Methy| algohol
Methylamyl acetate
Methylamy!alcohol
Methyl amyl ketone
Methy! tert-butyl-ether
Methy! ethyl ketone
Methy!| isobuty! ketone
2-Methyl-1=pentene

N-Methyl-2-pyrrolidone

Molasses:

Naphtha solvent
Nonanhe

Nony! alcohol
Nonylphenol
Octane

Octariol, all.isorhers
Paratfin wax
n-Pentane
n-Pentene
Petrolatum
‘Petroletim naphtha.
Perchlorogethylene
Pinene
Polypropylene glycols
n-Propyl.acetate
n-Propyl alcehol
Prapylene glycol

Propylene.glycel monsethyl-ether

UN-number

1208
2282
2370

1104
1105
1213
1212
2303

1265
2371

1220
1219

1231
1230
1233
2053
1110
2398
1193
1245

1256
1920

1262

1265
1108

1255
1897
2368

1276
1274
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Propyleng glycol monomethy] ether
Propylene tetramer

Propylene trimer

Suipholane

Tall.oif

Tetrahydronaphthalene

Toluene

Tributyl phosphate

1,1 ,1-Trichloroethane

Tridecanol

Triethylbenzene

Triethylene glycol
Triisopropanolamine

1,2, 4~Trimethylbenzene

Tripropylene glycol

Tripropylene glycol:monomethyl ether
Tritolyl phosphate (<1% ortho-isomer)
Trixylenyl phosphate

Turpentine

Urea, ammonium nitrate:solutions
Urea, ammonium phosphate:solutioris
White spirit

Wines

Xylenes

UN number

2850
2057

1294



CHAPTER 19 — REQUIREMENTS FOR SHIPS ENGAGED IN THE
INCINERATION AT SEA OF LIQUID CHEMICAL WASTE

19.1 General

19.1.1 Chapters 1 to 16 apply ‘to incinerator ships, as relevant, and as supple-
mented.or-modified by the provisions of this chapter.

19.1.2 Information on the. composition and the hazards -of the waste to be
incinerated should ‘be made available to' the: Administration or port Administra-
tion, or both, as-appropriate, which may-prohibit carriage of those'wastes deemed
to betoo hazardous to be carried in bulk.*

19.1.83 The following additional definitions apply:

.1 Incinerator space is a gastight space containing:solely the incinerator and
its-associated auxiliaries.

2 Incinerator blower space is a space containing the blowerswhich supply
combustion air to the incinerator-burners.

3 Dumping Convention .means the Convention on the Prevention of Marine:
Poliution by Dumping of Wastes and Other Matter at.Sea, 1972.

4 Cargo area is. that part of the ship defined by 1.3.5; excluding incinera-
tors:and-chemical waste pipingfeading to the incinerators.

19.1:4 During the periodical and intermediate surveys: required under 1.6.2.1.2
and .3, all cargo tanks and the cargo piping system should be inspected for corro-
sion and the remaining thickness of material should be: determined. Where severely
corrosive wastes have been carried; inspections of cargo tanksand the cargo piping
system for corrosion. should -be held annually: and the remaining thickness :of
materials determinediduring those ingpections.

19.2 Ship sutvivalcapability and location of cargo tarks

19.2.1 Ships subject “to this chapter should comply with. type 2 ship standards
and with the requirements for tocation of cargo-tanks in‘type 2 ships:

19.2.2 Waste inixtures containing substances which ‘would require a type 1
ship standard may be carried in type 2 ships if solely for the: purpose :of
incineration;,

* ' 'The environmental -aspects. of incineration: and dumping of wastes-are:regulated by the
Dumping: Corwentnon In general, for incineration of waste, a permit.from the appropnate
authority of the Contracting Party to the Convertion, where the loading port is’situated, is
required, Where the loading port is situated in a-State-fiot'being:a Contractirig Party fo the
Convention, the Administration should Tssue a permit,



19.3 Ship drrarigements

19.3.1 Liquid  chemical wastes should not be stowed adjacent to oil fuel tanks
except those tanks containing oil fuel 1o be used exclusively for incineration.

19.32 Tanks and pumps, other than those described in 19.3.3; which may
contain liqujds-and ‘which are 1o be used for-the Incineration. process 61 for' washing
‘cargo pipes and'cargo tanks may be: located adjacent to-cargo tanks and should be
located within the cargo area. The provisions.of 3;1 should apply to such-tanks and
equipment to the-same extent as'they apply to targo: tanks.

19.3.3 Where negessary, oil fuel tanks -and fuel pumps directly feeding ‘the
incinerator burners during the process of pre-heating -or supporting incineration
may be located outside: the:cargo area provided the oil fuel used has:a flashpoint
above 60°C (closed cup test), (See also 19.5.3.)

19.3.4 Liquids which have been. used for cleaning cargo pipes and cargo-tanks.as
well -as for pumproom drainage should be:stored.in;a slop tank in the cargo:area,
for disposal in-conformity with the technical gu;delines annexed to' the Dumping
Convention. A cargo tank may be used as a slop tank. Pumps:used for handling
‘contaminated cleaning fluids shpuld be located in the cargo area.

19.35 Where necessary, compliance with 3.2.1 need not be required in so far as
-accommodation spaces, service spaces, control stations and machinery: spaces
other than those of category A may be permitted forward of the cargo area, subject
10 an equivalent standard of safety and appropriate fire-extinguishing arrangements
being provided to the satisfaction of the. Administration,

19.3.6 [If accommodation spaces, service spaces, control stations or machmery
spaces other than those of category A are: located forward of the cargo area in
accordance ‘with 19.3.5; the reduirements of'3:2.3 should be applied by analogy;.
i.e. the specified distances should be measured from the after end of a house
located forward of the cargo aréa.

19.3.7 The incinerator should be located: outside the external perimeter of the
cargo area. Alternative arrangements may, however, be considered by the Adminis-
tration, provided an equivalent degree of safety is achieved.

19.8.8 The effect which .combustion gases may have on. adequate vision from
the riavigating bridge, on air ‘intakes and opemngs into .accommodation, service
and. machinery -spaces,. and on. deck working areas :and passageways should be
‘considered.

19.3:9  Access to the incinerator space should be from the open deck. However,
the ‘incinerator control room and incinerator blower space may have direct access
to the:incinerator:space provided that these spaces have an additional access from
the open deck, Access openings of the incinerator space should be. fitted with
self-closing gastight doors,

19.4 Cargo containment and incinerator standards

19,4.1 Integral gravity tanks may be used for hazardous wastes.



19:4:2 The incinerator including burners :should be designed .and :constructed
to safety standards acceptable to the Administration*. For materials of construg-
tiory'the pravisions of 6.1 apply.

19.4.:3 The steel structure of the.incinerator.including supports and other fixtures
should be designed for the most unfavourable static angle-of heel within the range
of 0° to 30°, taking into account the dynamic {oads due to the ship’s motion,

19.4.4 Suitable bricklining and insulation should be: provided to ensure that any
temperature rise will not impair the strength of the incinérator structure or the
functioning: of the associated auxiliaries and’ instrumerits-and ‘will not adversely
affect personnel safety,

19:4.5 Means should be: provided for:measuring the temperature on ‘the outside
‘furnace surfaces; Means for ‘alarims: should be provided 1o indicate wheén the:tem-
perature approved by the Administration is-exceeded and the process:of incinera-
tion.has to bestopped.

19.5 Cargo transfer

19.6.1 The requnrements of B.,1 apply, except that cargo plpmg should: as far
gs practicable be fitted in the: cargo area and that cargo piping- leading to the
incinerator should:

1 be fitted at least 760.-mm inboard;

2 if outside the cargoarea, be on the opendeck;
.3 beclearly marked;and

4 Dbe so designed as to allow draining and purging.

19.5:2 Arrangementssof the cargo piping and ‘controls should be ‘such as: to
preclude the discharge overboard of wastes intended to be incinerated during
normal cargo handling operations.

19,53 0il fuel and cargo piping systems may. be connected in front. of “the
burhers, provided that three- -way. cocks.are installed and ‘theioil fuel pipes-are fitted
with-two serew-dowi non-return:valves inside:the inclnerator space,

19.6.4 Remmote shutdown devices to cut out the supply of waste and: fuel for
incineration should be fitted at the control station and on-the‘navigating bridge.
Shutoff valves should be located in the cargo ‘area; Where shutoff valves are
remotely ‘controlled, provision for Jocal manual operation should be ‘made, or'a
separate manually operated Valve should be fitted:

19.6:5 Flanges .of the loading manifold connections should: be: provided with
shields, which ‘may be portable, t6 guard ‘gainst the danger of the cargo being
sprayed. Drip trays should also be: provided.

* The standards sst.out by the Diimping’ Convention for the control of incingration of wastes
and other matter at sea should also be observed.



19.6 Materials of construction

19.6:1 Section 6.2 — special requirements for materials — is replaced by the
following:

A Algminium;, ‘copper, copper alloys, zinc, galvanized -steel ‘or -mercury
should not be used for cargo tanks, pxpellnes valves, fittings ‘and’ other
equipment which miay. come into contact with the liquid wastes or their
vapour,

2 Materials of construction having @ melting point below 925°C, eq.
aluminium and its: alloys should not-be:used for external piping: invalved
in cargo handling. operations-on ships intended for the carriage of wastes
with a flashpoint not exceeding 60°C (closed ¢up test). Shortlengths of
external pipes connected to cargo tanks may be ‘permitted by -the
Administration if they are provided with fire-resistant insulation.

3 In ‘dete"‘rmim‘ng the scantlings of the cargo syster the:corrosivity 'of the
waste:should be taken into-account;

19.7 Tank vent:systems

19.7.1 The provisions for controlled venting systems — chapter 8 and 'section
15.12 apply, except8.2.1 and 15.12.3,

198 Cargo tank enviranmental control

19:8.1 When the:recirculating drop line does'not-terminate near the bottom of
the cargo tank, the tank ‘should be inerted whenever wastes having a flashpoint not
exceeding 60%C (closed cup test) are being recirculated to it.

19.8.2 When washing machines using liquids having @ flashpoint not exceeding
60°C (closed cup test) are employed, the cargo tank should be inerted.

19/8.3 The oxygen .content of the atmosphere in an inerted tank should not
exceed ‘8% by-volume in.any'part of the tank.

19:.8.4 An audible :and visual alarm should be provided to. indicate when the
pressure in the vapour-space of an inerted cargo tank is less'than 0.07 bar-gauge:

199 Electrical installation

19.9.1 In incinerator spaces, incinerator blower spaces, and :adjacent spaces
having direct ‘access ‘thersto, the lighting systems, telephone and public address
systems:and:general alarm systems should be of the certified safe type.

19.9.2 All other electrical installations which are fitted in the spaces referred to
in '19.9.1 should be of the certified safe type unless the following conditions are
complied with:

.1 It is;assured that the spaces are .adequately ventilated prior to activating
installations mot of a certified safe type. Interlocks should be provided
between fans and the switch gear of :such installations to ensure com-
pliance.with-this requirement.



2 Installations not of a certified safe type should be automatically switched
off in case-of loss of the pressure required by 19;11.2.1 and 19, 11.8.1.A
reasonable time. delay may be: permitted by the Admlmstratlon before
these installations are switched off,

3 Installations not of a certified safe type. should comply as-a minimum
with IP.BS* or equivalent protection.

19.10 Fire protéction.and fire extinguishing

19.10;1 The incinerator space should be provided with afixed foam fire-extinguish-
ing-system complying with regulation - 11:2/8 or 11:2/9 of the 1983 SOLAS amend:
merits; This system may be'connected to: thie deck foar fire-extinguishing system,

10.11 Mechanical ventilation in the cargo.area.and in the-incinerator location:

19.71.1  For ‘cargo pump rooms the provisions of 15.17 ~ increased ventilation
requirements:— apply.

19.11.2 The ventilation system of the incinerator space should be permanent; nor-
mally of the positive pressute type and independent of all other air supply systems.

.1 The air presstre should' always be positive: to ‘the presstre within the
furnace (see also 19.9.2.2).

.2 A minimum capacity of 45 changes of air per hour should be provided
based upon-the total volume of the incinerator space.

Consideration should be given toveniting requirements-during mairitenance of burners.

19.11.3 The ventilation system of:the incineratorblower space should be:permanent,
normally of the positive pressure type and independent of other air:supply systems.

A The air pressure should always be positive to the pressure within the
furnace:(see also 19.9.2.2).

2 A minimum. capacity of 20 changes of air per hour should be provided.
based upon the total volume of the incinerator blower space:

10,12 Instrumentation and overflow contro}

19.12.1 Closed gauging devices described in 13.1.1.3 should be fitted and over-
flow.control systems reguired in 15.19 should be provided.

19.12.2 Vapour detection instruments for toxic .and flammable products dés-
cribed in:13.2:should be fitted.

19.13 Personnel protéction

19.18.1 The safety equipment described in 14.2, including respiratory and eye
protection for every person:on board described in 14.2.8, should beprovided.

* ‘Reference is made:to the Recommendations-published by ‘the International Electrotechnical
Commission‘and in particular to Publication 44.



APPENDIX

MODEL FORM OF INTERNATIONAL CERTIFICATE OF FITNESS
FOR THE CARRIAGE OF DANGEROUS CHEMICALS IN BULK

INTERNATIONAL CERTIFICATE OF FITNESS FOR THE CARRIAGE
OF DANGEROUS CHEMICALS IN BULK

(Official seal)
Issued under the provisions of the
INTERNATIONAL CODE FOR THE: CONSTRUCTION AND EQUIPMENT

OF SHIPS CARRYING DANG’E‘ROUS CHEMICALS IN BULK
{resolution MSC.4(48))

under the authority of the Government of

................................................................

Y o i e e e e e e e e e e e e e e e e b e e s
(full official: des;gnatlon of the: competent person or
organization.recognized.by the Administration)

‘Name-of Distinctive | Port:of Gross ~Shiptype
ship number-or registry tonnage | (Code paragraph

letters: 2.1:21

Date on which Keel was 1aid or on which-the ship.was:at a.similar stage of construc-
‘tion or (in the case of a converted ship) date on which conversion to chemical
tanker was commenced:

Foafe e poeie 4 e g e s 4 e 8 8 NN 0 ¥ e e e s

The: Certificate should be drawn -up in the official language of the issuing country. 1§ the
language -Used is neither English nor Frerich, the text should include a.translation jnto one of
“these languaqes



“The ship also complies fully with the following amendments to the Code:

...............................................................

.............................................................

THIS (S 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 construction and eguipment of the ship
complied with. the relevant provisions of the Code;

* 73  that the ship is.an insinerator-ship complying also'with the supplemen-
tary and modified requirements.of chapter 19;

2 That the ship is suitable for-the carriage in bulk of the following products,
provided that all relevant operational provisions of the Code aré observed?

Products Corditions.of carriage
(tank numbers etc.)

—

* Continued.or attachment 1., additional signed and dated sheets.
Tank numbers referred to in this list are identified on attachment 2,
signed ‘and ‘dated tank plan,

For incinerator ships enter “liquid chemical waste” in lieu-of individual
products.

* Delete as appropriate;



That, ‘in accordance with *1.4 and *2.8.2, the: provisions of the Code are
modified in respect of the ship in the followmg manner:

That the ship must be:loaded:

*1 in accordance with the loading -conditions provided in the approved
loading manual, stamped and dated . - e cand
‘SIgned by a responsible officer of the Admnmstratlon or ofan organ17a-
tion recognized by the Admmlstratxon‘

* 2 inaccordance with the loadirig limitations appended 1o this Certificate.

Where it is required-to: load the ship other-than’in accordance with the aliove
instruction, then, the necessary ‘calciilations to. justify the proposed loading
conditions should be communicated to the certifying Administration who
‘may authorize in wWriting the:adoption of the proposed loading.condition.*

This:certificateisvaliduntil .. .. .. ot e e e e

Issued @t © . iv i v v e e e e e e e 19 ..

(place of issue of. certlf/cate)

The undersigned ‘declares that he is duly authorized by the said Government
to issue this Certificate.

...........................

(stgnature of official issuing the certzflcate‘
and/or seal of issuing-authority)

Notes on completion of Certificate:

1

*'Ship-type’: ‘Any entry-under this column must relate to.all relevant recommendations,

e:0, an entry-*‘type 2% should mean type 2in‘all respects prescribed by the Code,

Paragraph 2 : Only products listed'in chapter 17 of the: Code; or-which have been evaluated
by-the. Administration in-accordance with. 1.1.3 of the Code; should be listed, In:respect:of
the: latter “‘new'’ products; -any :special: requirements. provisionally :prescribed should be.
noted. {t:should be noted that forincinerator ships “liquid chemical waste” is to be enteret
in lieu of the individual'prodiict names.

*

gl

Delete as appropriaté.

Instead of being incorporated in the Certificate, ‘thisi text may be -appended to. the
Certificate if duly.signed and:stamped.



ENDORSEMENT FOR MANDATORY ANNUAL SURVEYS

THIS IS TO CERTIFY that at a 'mandatory -annual survey required by
1.6.2.1:4 of the International Code for the Construction and Equipment of Ships
Carrying Dangerous Chemiicals in Bulk, the ship ‘was found. to comply with the
relevant provisions of the Code.

............................

{signature of authonzed afﬁc:al}

Place:

Date:

(seal or stamp of the Authority, a$ approptiate)

Signed: |
{s:gnature of authonzed off/mal)

...........................

...........................

Signed: . .

R B I T I T TN T LT S AN S

.............................

.............................

(seal or stamp of the Authority, as-appropriate)

Signed: .
(s:gnature of author/zed off/t:la/)

..............................

{seal or stamp.of the-Authority, as approptiate)

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,



ENDORSEMENT FOR INTERMEDIATE SURVEYS

THIS IS TO CERTIFY that at an intermedaite survey required by 1.5.2.1.3
of the International Code for the: Capstruction and Equipment of Ships Carrying
Dangerous: Chemicals in. Bulk, the ship' was found to comply ‘with ‘the relevant
provisions ofthe Code.

Signed: ... T T
(signature of authorized official)

Place: . e

Dater v . .

(seal or stamp of the Authiority, as appropriate)



ATTACHMENT 1 TO THE INTERNATIONAL CERTIFIGATE OF FITNESS
FOR THE CARRIAGE OF DANGEROUS CHEMICALS IN BULK

Contintied list of products to those specified in section 3, and their-conditions of
carriage.

Products: Conditions of carriage
{tank numbers, etc.)

Date.‘. B L T T S P SO T T S T I T T N I S I RS A
{as for certificate) (sign‘ature of official issuing the
certificate and/or seal of issuing
authority)



ATTACHMENT 2 TO THE INTERNATIONAL CERTIFICATE OF FITNESS
FOR THE CARRIAGE OF DANGEROUS CHEMICALS

TANK PLAN (specimen)

Name of Shipi. . v vvi s i i e s s e

Distinctive number:or letters. . ... .. e e e e e e e e

Qﬂ .Cargo: area D

Diagrammatic ténk plan to be drawn in this.area

Date vo e vvmiwinn
(as for certificate) (signature of official issuing the
certificate and for-seal .of issuing

authority)

........................... .
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