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SAFETY REQUIREMENTS FOR NATURAL GAS HYDRATE PELLET CARRIERS

Development of guidelines for the construction and equipment of
ships carrying natural gas hydrate pellets in bulk
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SUMMARY

Executive summary:  This  document provides preliminary draft  guidelines for the
construction and equipment of ships carrying natural gas hydrate
pellets in bulk for further consideration by the Sub-Committee and
proposes to establish a correspondence group

Strategic direction: 52
High-level action: 5.2.1
Planned owput: 5212
Action to be taken: Paragraph 9

Related documents:  MSC 82/23/3; BLG 11/14/2; MSC 83/25/10; MSC 83/28, paragraph 25.6;
BLG 13/INF.2: BLG 13/12/1: and MSC 84/24, annex 21

Background

1 Following the discussion on documents MSC 82233 and BLG 11/14/2, at the
eighty-third session of the Maritime Safety Committee, in document MSC 83/25/10, Japan
proposed to include a new item in the work programme of the Sub-Committee with a view to
developing draft guidelines for the construction and equipment of ships carrving natural gas
hydrate pellets in bulk, taking the IGC Code into consideration. The Committee considered the
document and agreed to include a high priority item on “Safety requirements for natural gas
hydrate pellet carriers™, in the Sub-Committee’s work programme, with three sessions to
complete the item and instructed the Sub-Committee to include the item in the provisional
agenda for BLG 13.

For reasons of economy. this document is printed in a limited number. Dielegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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Preliminary draft guidelines

2 Japan prepared preliminary drafi guidelines for the construction and equipment of ships
carryving natural gas hydrate pellets (NGHPs) in bulk, as set out in the annex to this document for
further consideration by the Sub-Committee, The underlving ideas for the development of the
guidelines are explained in the following paragraphs.

Underlying ideas for development of guidelines

3 The following issues should be noted for the development of the draft guidelines for the
construction and equipment of ships carrving NGHPs in bulk:

1 NGHPs are formed solid and handled as a solid bulk cargo. in principle, while
they may be classified as class 2.1 “flammable gas™ as a rule:

2 NGHPs are carried on ships solely intended for the carriage of this cargo; and

3 NGHPs are carried in gas-tight cargo holds filled with natural gas.
4 The special features of NGHP carriers are cargo holds and cargo handling/transfer
systems. The cargo holds are filled with natural gas when NGHPs are loaded to keep the natural

gas concentration above the upper explosive limit. In this context, prevention of explosion is the
essential safety measures for NGHP carriers.

5 NGHPs are handled mechanically. in principle. In this context, the requirements for
“elimination of sources of ignition™ may be different from those for liquefied gas carriers. in
which cargos are handled by pumps. Simultaneously, elimination of oxygen in cargo spaces is
the paramount safety measures against explosion, except in case of gas-free condition.

Conceptual design of an NGHP carrier and hazard identification meeting

6 For the purpose of preparing the preliminary draft guidelines, conceptual design of an
NGHP carrier was developed and hazard identification (HHAZID) meeting was held to eliminate
problems of the conceptual design. The outline of the HAZID meeting is presented in document
BLG 13/INF.2.  After the HAZID meeting, the conceptual design has been reviewed and the
up-to-date conceptual design is | ted in document BLG 13/12/1. It should be noted that the
design of NGHP carriers will be revised based on the guidelines which will be developed
by IMO.

Procedure for development of guidelines in relation to review of the 1GC Code

7 The IGC Code has been reviewed and new requirements for liquefied gas carriers will be
developed.  Some of new requirements for liquefied gas carriers may be applicable for
NGHP carriers.  Japan, as the first step, proposes to develop draft guidelines based on
the IGC Code as amended by resolution MSC.220(82) (2006 edition) and review the draft
guidelines, as necessary, after the finalization of the work for the revision of the IGC Code taking
into account that the target completion dates of “Revision of the IGC Code™ and “Safety
requirements for natural gas hydrate pellet carriers™ are 2010 and 2011, respectively (annex 21 to
MSC 84/24).
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Establishment of the correspondence group

8 Japan considers that the establishment of the correspondence group may be helpful for the
preparation of the draft guidelines. Possible terms of references are as follows:

.1 consider the information on the design of NHGP carriers;

2 identify the hazards involved in carriage of NGHPs;

3 clarify the necessary safety requirements for NGHP carriers;

4 develop draft guidelines for the construction and equipment of ships carrying

natural gas hydrate pellets in bulk: and

5 submit a report to the next session.

Japan would like to undertake the ¢ of the correspondence group. if’ established.

Action requested of the Sub-Committee

9 The Sub-Committee is invited to consider:
1 the preliminary draft guidelines set out in the annex to this document:
2 the establisl t of the correspond group (paragraph 8): and
3 the establishment of the working group for this agenda at appropriate sessions,
&R
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ANNEX

PRELIMINARY DRAFT GUIDELINES FOR THE CONSTRUCTION AND
EQUIPMENT OF SHIPS CARRYING NATURAL GAS HYDRATE
PELLETS IN BULK

1 Scope

These guidelines provide the information on appropriate safety measures for ships solely
intended for the carriage of natural gas hydrate pellets (NGHPs) in bulk (NGHP carriers).
For this purpose, these guidelines provide information on the appropriate application of the
requirements in the IGC Code to NGHP carriers. Persons in charge of design. construction and
operation of NGHP carriers are invited to consult with these guidelines,

2 Definition

For the purpose of these guidelines, unless expressly provided otherwise, the following
definitions should apply:

21 “Natural gas hydrate pellets (NGHPs)” means artificially formed pellets of “natural gas
hydrate”, Natural gas hydrate is a crystalline solid which consists of molecules of natural
gas (mainly methane) each surrounded by a cage of water molecules.

22 “Intemmational Gas Carrier Code (IGC Code)” means the Intemational Code for the
Construction and Equipment of Ships Carrving Liquefied Gases in Bulk as adopted by the
Maritime Safety Committee of the Organization by resolution MSC . 5(48), as may be
amended by the Organization, provided that such amendments are adopted, brought into
force and take effect in accordance with the provisions of article VIII of the present
Convention conceming the amendment procedures applicable to the annex other than
chapter 1.

23 “Cargo hold” is a space intended for the stowage of NGHPs.

2.4 “Cargo hold cover space™ is a space above cargo holds which may be filled with
natural gas.

25 “Cargo hold cover” is a structure constituling cargo hold cover space for maintaining
gas-tightness.

2.6 “Gas machinery room”™ is a space containing equipment for natural gas handling.

27 “Hatchway cover” is a cover for opening of a cargo hold, which provides gas-tightness
between a cargo hold and a cargo hold cover space. as necessary.

2.8 Area classification (Zones 0, 1 and 2) is based on the IEC 60079,
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3 General requirements

31 Evaluation of properties of NGHPs

1 tahlicl

Prior to shipment, propertics of NGHPs should be ev. i through 1 procedures.
In the evaluation, average dissociation rate during the vovage should be estimated based on data
obtained through a test. The composition of gases contained in the NGHPs should be clarified.
The possible lowest cargo temperature should be estimated taking into account the planned cargo
temperature range at the time of loading and the temperature drop due to dissociation
during vovage.

3.2 Risk assessment

The design and operation of the NGHP carrier should be evaluated by risk analysis early in the
design process. Hazard Identification should be carried out based on the design. At a minimum,
due consideration should be given to the risks owing to fire and explosion related to cargo holds,
cargo handling systems, other systems related to cargo and special features of the NGHP carrier.

3.3 Survey and certificate of integrity of cargo containment systems

Prior to construction of an NGHP carrier, programme for survey of cargo-related systems should
be established by the Administration. The programme should determine the detailed procedure
for survey including tests during construction and at the time of completion. The structural
integrity of an NGHP carrier. in particular of cargo-related systems. should be certified by the
Administration based on the results of the survey.

3.4 Ship survival capability and location of cargo holds

An NGHP carrier should be categorized as “A type 2G/2PG ship™ for the purpose of application
of the requirements in chapter 2 of the IGC Code, ie. ship survival capability and location of
cargo tanks.

The requirements in chapter 2 of the 1GC Code need not apply to cargo hold cover spaces.
In other words, a cargo hold cover may be a single skin construction'. Cargo hold cover spaces
should be located at least 760 mm inboard from the outer most moulded lines of the
weather deck.

3.5 Cargo containment system

NGHPs may be carried in cargo holds of “integral tank™ type as defined in 4.2.1 of the 1GC Code
provided that the structures of cargo holds are evaluated through analyses taking into account
thermal stresses neglecting insulation inside the cargo holds.

Secondary barrier is not required for cargo containment system for NGHPs.

Note: The requir ts for cargo contai t system of types other than “integral type™ may
be considered later, as necessary.

1 . o Eoa . .
Daouble skin construction of a cargo hold cover may cause fire/explosion in intermediate space in the structure

and makes it difficult 1o survey the structure for maintaining integrty.
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3.6 Design loads and supporting structures

Design loads should be determined based on the methods accepted by the Administration, taking
into account the representative loading conditions and reasonably worst ship motion.
The provisions in paragraph 4.3 of the IGC Code need not apply to an NGHP carrier.

Supporting structures for cargo containment systems should be designed based on the methods
accepted by the Administration taking into account the various loads acting on the structures.
The provisions in paragraph 4.6 of the IGC Code need not apply to an NGHP carrier.

3.7 Materials for cargo holds and ship’s structure

The materials for cargo holds and ship’s structure may be determined based on the recognized
standards for ships carrving cargoes with low temperature. The provisions in paragraph 4.9 of
the IGC Code need not apply to an NGHP carrier.

3.8 Minimum requirements (I1GC Code chapter 19)

The requirements for “Methane (LNG)” specified in chapter 19 of the 1GC Code should apply to
an NGHP carrier except that an NGHP carrier may be of “A type 2PG ship™.

3.9 Requirements for cargo handling

Chapter 5 of the IGC Code should be modified comprehensively for the application to an
NGHP carrier. The draft modification will be submitted in a separate document to this session or
to forthcoming sessions.

4 General modification of the requirements in the IGC Code

Unless expressly provided in these guidelines, the requirements for “cargo tanks” in the
1GC Code should apply to “cargo holds™ on an NGHP carrier.

Unless expressly provided in these guidelines, the requirements for “cargo pump rooms and
cargo compressor rooms” in the IGC Code should apply to “gas machinery room™

“Boil-off vapours™ and “cargo vapour” should be read as “dissociated gases™.
“Boiling point of the cargo”™ should be read as “the envisaged lowest cargo temperature™.
5 Requirements in the IGC Code not applicable to NGHP carriers

The requirements in the IGC Code listed in table 1 need not apply to an NGHP carrier. Table 1
does not refer to the requirements not relevant to an NGHP carrier including the following:

.1 requirements for type 1G ships and for type 3G ships; and

2 requirements for cargo holds of types other than “integral tank”,
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[ Modification/clarification of the requirements in the IGC Code

The requirements in the IGC Code listed in table 2 should apply to an NGHP carrier with
modification/clarification specified in table 2. Table 2 does not refer to the modification of
“PREAMBLE".

7 Additional requirements for NGHP carriers

In addition to the relevant requirements in the IGC Code other than specified in paragraph 3 in

these guidelines and as modified in accordance with paragraph 5 in these guidelines, the
requirements listed in table 3 should apply.

8 Special design feature and requirements

As mentioned in paragraph 2 in the annex to document BLG 13/12/1
enclosed room for electro-hydraulic units. which should be filled with inert gas
unit” {on “trolley™) has been considered in order to avoid using fexible high pressure oil pi
system of extraordinary length, while placement of high voltage electric power cables in the
natural gas atmosphere (Zone 0) is indispensable in that case. In the case that special enclosed
room for electro-hydraulic units is installed, special requirements for high voltage electric power
cables in the natural gas atmosphere (Zone () may have to be developed.

Furthermore, as mentioned in paragraph 5 in the annex to document BLG 13/12/1, the use of
ballast tanks of NGHP carriers for dissociated water after dissociation of NGHPs has been
considered. Such water probably contains natural gas and the dissolved gas may be emitted from
the water by temperature rise during voyage. In this context, special requirements for prevention
of explosion should be developed to permit such use of ballast tanks.

[BLGV 311 2.doc
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‘Table 1: List of requirements which need not apply to an NGHP carrier

Paragraph number

Note

1.1.2t0 1.1.4.1

These application provisions are not applicable for an NGHP carrier.

116t 1.1.8

These application provisions are not applicable for an NGHP carrier.

15410 1.5.6

The provisions for certificate is not necessary at this stage for the reason
that an NGHP carrier will be realized based on the agreement of
relevant authorities, at first.

3.1.53and 3.1.5.4

Cargo handling systems for NGHP carriers will be designed based on
the completely different concept from one for liquid cargoes.

Provision for “direct access” from the open deck to cargo holds is not

33311 applicable to an NGHP carrier.
3721 This requirement is applicable only to liquid cargoes.
This provision allows the connection of ballast piping to pumps in the
machinery spaces.  Ballast pumps should be located outside the
3.7.4 machinery spaces, similar to on oil tankers. for the reason that ballast
tanks are situated adjacent to cargo holds of “integral tank™ type on an
NGHP carrier. (c.f. table 3)
4.10.16 Inspection for cold spots is not effective for an NGHP carrier.
6.2 The requirements for materials in the IGC Code are not suitable for an
) NGHP carrier. {c.f table 3)
AR29(19), ie. the guidelines for “Type C tank vent system”, is not
8.2.18 - e . - N
applicable to an NGHP carrier.
23 “Liquid level control” is not necessary because NGHPs are in solid
- form.,
13.2 and 13.3 The rct‘{_.uircmcnl:n: ['c{r “level indiua?nm for cargo tanks™ and “overflow
control” are not applicable to an NGHP carrier.
15 The requirements for “filling limits for cargo tanks™ are not applicable

to an NGHP carrier,
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Table 2: Maodification/clarification of requirements for the application to an NGHP carrier

Paragraph
number

Modification/Clarification

The purpose of this Code is to provide an international standard for the safe
carriage by sea in bulk of liguefied-gases—and-certain-oth | histed

chapter19-of the-Code NGHPs. . ..

1.3.6

‘Cargo area” is that part of the ship which contains the cargo containment
system and cargo pump and compressor rooms (gas machinery room), cargo
handling system. cargo hold cover space and includes deck areas . . .

1.3.9

“Cargoes™ are NGHPs and products listed in chapter 19 carried in bulk by ships
subject to the Code.

1.3.11

“Cargo tank (hold)” is the kequidgas-tight shell designed to be the primary
container of the cargo and includes all such containers whether or not associated
with insulation or secondary barriers or both.

26.1.2

“Shell plating" means outer hull other than bulkhead deck. Therefore, a cargo
hold cover may be single skin construction and the cargo holds may constitute
the weather deck.

272

Permeability of cargo space should be determined by a competent authority.
It may be 0.3 to 0.6,

312

Where cargo is carried in a cargo containment system not requiring a secondary
barrier, segregation of hold spaces from spaces referred to in 3.1.1 or spaces
ecither below or outboard of the hold spaces, other than cargo hold cover space,
may be effected by cofferdams, fuel oil tanks or a single gastight bulkhead of
all-welded construction forming an A-60 class division. A gastight A-0 class
division is satisfactory if there is no source of ignition or fire hazard in the
adjoining spaces. (c.f table 3)

3151

Any piping system and cargo handling svstem which may contain cargo or
cargo vapour should be segregated from other piping systems. except where
inter-connections are required for cargo-related operations such as purging.

gas-freeing or inerting. Notwithstanding of this requirement. fire line and
other piping svstem_essential for safety need not be segregated from such

hould be taken to ensure
ping systems through the

cargo handling system. In such cases, precautio
that cargo or cargo vapour cannot enter such other
inter-connections, (c.f. table 3)

3152

Any piping system which may contain cargo or cargo vapour should, except as
provided in chapter 16, not pass through any accommodation space, service
space or control station or through a machinery space other than a cargo pump

TOOM OF Cargo COMPressor space or gas machinery room.
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Paragraph

number

Modification/Clarification

374

Replace the existing 3.7.4 by the following text:

“Any piping in a space adjacent to a cargo hold should not be connected 1o
pumps in a machinery space.”

43

Refer to paragraph 3.6 of these guidelines.

4.6

Refer to paragraph 3.6 of these guidelines.

4.9

Refer to paragraph 3.7 of these guidelines.

Refer to paragraph 3.9 of these guidelines.

8.3

The requirements of this paragraph are replaced by the following:

“Capacity of pressure relief valve for each cargo hold should be determined, to
the satisfaction of the Administration, based on the anticipated dissociation rate
of NGHPs taking the following conditions into consideration: (1) dissociation
heat of NGHPs; (2) ambient temperature: (3) insulation of the cargo hold.”

A sufficient number of gas samphnapeints monitoring instruments should be
provided for each cargo tank hold in order to 1de<|mle]\ monitor the progrecc of
pu.rgmg and gaqlireelng Chats § 1 shouhd be vabved

11.1.2

All sources of ignition should be excluded from spaces where flammable vapour
may be present except as otherwise provided in chapters 10 and 16_and in
spaces not containing air/oxygen maintaining positive pressure.

11.210 11.4

Comprehensive review may be necessary on fire safety systems for cargo areas
on an NGHP carrier based on the properties of NGHPs and emvisaged accident
scenarios.

The earso-compressor-and-pump-rooms gas machinery room of any ship should
be provided with a_fixed t’lrt- extinguishin systems at the dislretiun of the
Administration t
9%%9%%&&&4&1 A notice should be c\hnbm.d nl
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 regulation 11-2/5.1.6 of the 1983 SOLAS amendments should be
safe for use in a flammable cargo vapour-air mixture. For the purpose of this
requirement, an extinguishing system should be provided which would be
suitable for machinery spaces. However, in_the case that a_carbon dioxide
svstem is used, the amount of carbon dioxide gas carried should be sufficient to
provide a quantity of free gas equal to 45% of the gross volume of the earge

compressorand-pump-rooms gas machinery room in all cases.
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Paragraph
number

Modification/Clarification

12.1.2

Mechanical ventilation inlets and outlets should be arranged to ensure sufficient
air movement through the space to avoid the accumulation of flammable or toxic
vapours and to ensure a safe working environment, but in no case should the
ventilation systems have a total capacity of less than 30 changes of air per hour
based upon the total volume of the space. As an exception, gas-safe cargo
control rooms may have eight changes of air per hour.

13.1.1

Each cargo task hold should be provided with means for in
pressure and temperature . . .

ng levek

13.5.1

Each cargo tank hold should be provided with at least two devices for indicating
L‘ﬂrgﬁ te“]pL‘nﬂur = f 1 A-ai-thatriatt 41l 1 Je 1 4] :|

The temperature indicating devices should be marked to show the lowest
temperature  for which the cargo tenk hold has been approved by
the Administration.

13.6.11

In the case of flammable products, where cargo containment systems other than
independent tanks are used. hold spaces, cargo hold cover space and
interbarrier spaces should be provided with a permanently installed gas detection
system. ..

16.1.1

Methane (ENG NGHP) is the endy cargo whose vapewr—erbeil-off dissociated
gas may be utilized in machinery spaces of category A and in such spaces may
be utilized only in boilers, inert gas generators. combustion engines and gas
turbines.

18.2.1

The master should ascertain that the quantity and characteristics of each product
to be loaded are within the limits indicated # tonal-C af

sty : - + - in the
Loading and Stability Information booklet provided for in 2.2.5 and—that
duets-aretisted-inthent L B S I [ G RHE)

P
i Ged-0 Tl irednd. tio-d-abitheCartifioat
e L - = 3
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Table 3: Additional requirements for an NGHP carrier

Paragraph
number

Additional Requirement

312

Cargo hold cover space and cargo holds should be separated by A-0 class deck
and hatchway covers which are resistant to fire and liquids and provide
gas-lightness between these spaces, to the satisfaction of the Administration.

Any piping system which does not contain cargo or cargo vapour, such as fire
main piping em, should be protected from ingress of natural gas into the
piping system to the satisfaction of the Administration.

Refer to paragraph 3.1 of these guidelines.

4.10

Welded joints of the longitudinal inner side plating and inner bottoms of cargo
holds should be of the butt weld. full penetration type. For connections among
longitudinal inner side plating and transverse bulkheads near engine room and
fore construction. longitudinal inner side plating and upper deck should be the
tee welds of the full penetration tvpe.

4.10.6

Gas-tightness of the cargo hold cover and at the hatchway covers should be
tested to the satisfaction of the Administration.

6.2

(Repl 1t of the requir See table 1)

All materials of construction should be approved by the Administration.

6.3.6.1

For all cargo holds, production weld tests should generally be performed for
approximately each 50 m of butt weld joints and should be representative of each
welding position.  Tests, other than those specified in 6.3.6.4, may be required
for cargo holds at the discretion of the Administration,

6.3.7.1

Full penetration butt welds of the inner plating of cargo holds should be
subjected to radiographic inspection at the discretion of the Administration.

8.2

A cargo hold cover space should be provided with pressure relief devices
complying with recognized standards.

9.2.1

A shipboard inert gas generation system or shipboard inert gas storage which
should be sufficient for normal consumption for at least 30 days should be
installed to inert cargo holds and cargo hold cover space.

12.1.2

A gas machinery room situated below the weather deck should be provided with
at least two sets of ventilation systems having separated power source.

13.5.3

If a cargo hold is provided with cooling system, the cargo hold boundaries
should be fitted with a sufficient number of temperature indicating devices to
establish that an unsatisfactory temperature gradient does not oceur.
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Paragraph
number

Additional Requirement

13.5.5

In the case that a cargo hold cover space is filled with natural gas, temperature of
all moving parts in the space should be monitored. If the monitored temperature
of any part exceeds the threshold, which is determined based on the ignition
temperature of natural gas, the operation of the relevant m nery should be
suspended to prevent high temperature which could be a source of ignition.

13.6.7

A permanently installed system of gas detection and audible and visual alarms
should be provided for the cargo hold cover space.

13.6.15

Notwithstanding of the requirements in this section (13.6), a fixed gas
monitoring system of other type, e.g.. a system based on remote sensing
technology, may be installed in lieu of the fixed gas monitoring equipment
required by this section, at the discretion of the Administration, provided that the
reliability and effectiveness of the system is not inferior to those of the
equipment required by this section.

13.7

Detection of oxygen

13.7.1 Where mechanical cargo handling system is installed in a cargo hold
cover space, oxygen detection equipment acceptable to  the
stration should be provided for continuous monitoring of oxygen

13.7.2 Audible and visual alarms from the oxygen detection equipment. if)
required by this section, should be located on the navigating bridge. in
the control position required by 13.1.3, and at the gas detector readout
location.

13.7.3 Oxvgen detection equipment may be located in the control position
required by 13.1.3, on the navigating bridge or at other suitable locations.

13.7.4 Oxygen detection equipment should be so designed that it may readily be
tested. Testing and calibration should be carried out at regular intervals.
Suitable equipment and span gas for this purpose should be carried on
board. Where practicable, permanent connections for such equipment
should be fitted.

13.7.5 A permanently installed system of oxyvgen detection should be provided
for cargo holds and vicinity of doors on cargo hold cover.

13.7.6 For the spaces listed in 13.7.5, audible and visual alarms should be
activated in the control positions at the threshold concentration
determined by the Administration.

18.4.3.1

Where insulation is provided inside a cargo hold, special fire precautions should
be taken in the event of hot work carried out in the vicinity of the cargo hold.
For this purpose, gas absorbing and de-absorbing characteristics of the insulation
material should be taken into account.
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