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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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5.5.5, dry conneCt and disconnect couplings, if used, are required to meet th

equirements of SO 21593, however, it is permitted to use, under specified condition
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Introduction

This document has been produced to meet an industry need identified by the International Maritime
Organization (IMO). It has been designed to support the IMO International Code of Safety for Ships
using Gases or other Low-flashpoint Fuels (IGF Code).

Due to numerous economic and environmental factors, the use of liquefied natural gas (LNG) as a
vessel’s fuel has increased. While LNG fuelled ships and vessels have been in service since the early
2000s, most of these vessels have operated within small defined areas using LNG bunkering operations
designed for that particular vessel service. The increase in LNG fuelled vessels corresponds with

an increaserin—the—number—of-the—regions—thatthese—vessels—service—Therefore—there—is—aseed to
standardize] LNG bunkering operations internationally to a reasonable degree so that vessel operators
have the to¢ls to select vessel fuel providers that meet set safety and fuel quality standards, for| LNG
bunkering (j)perations to be conducted safely.

This document can be applied in many situations and under various regulatory regimes. Existing
regulations [can cover the topics addressed in this document.

vi © 1S0 2021 - All rights reserved
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INTERNATIONAL STANDARD ISO 20519:2021(E)

Ships and marine technology — Specification for
bunkering of liquefied natural gas fuelled vessels

1 Scope

This document spec1f1es requlrements for LNG bunkerlng transfer systems and equlpment used to
bunke : : gpplicable to
vessls 1nvolved in 1nternat10na1 and domestic service regardless of size, and addresses the following

hardware: liquid and vapour transfer systems;

¢perational procedures;

c) requirement for the LNG provider to provide an LNG bunker delivery,note;
d) {raining and qualifications of personnel involved;

e) Trequirements for LNG facilities to meet applicable ISO standards and local codes.

2 Normative references

The following documents are referred to in the text'in such a way that some or all of their content
constitutes requirements of this document. Forgdated references, only the edition cited [applies. For
unddted references, the latest edition of the reférenced document (including any amendments) applies.

ISO 16904, Petroleum and natural gas industries — Design and testing of LNG marine trangfer arms for
conventional onshore terminals

ASME B16.5, Pipe flanges and flanged fittings: NPS 1/2 through NPS 24 metric/inch standard
BS 4089, Specification for metailic hose assemblies for liquid petroleum gases and liquefied natural gases

EN 1474-2, Installation andequipment for liquefied natural gas — Design and testing of matine transfer
systeins — Design and-testing of transfer hose

EN 1474-3, Installation and equipment for liquefied natural gas — Design and testing of marine transfer
systems — Offshore transfer systems

EN 1434, Cryogenic vessels — Cryogenic flexible hoses

IEC §0079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas afmospheres

IMO, International Code of Safety for Ships using Gases or other Low-flashpoint Fuels (IGF Code)

IMO, International Code of the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (1GC
Code)

Oil Companies International Marine Forum, Design and Construction Specification for Marine Loading
Arms. Third edition, 1999. London, England: Oil Companies International Marine Forum

Society of International Gas Tanker and Terminal Operators (SIGTTO), ESD Arrangements & Linked Ship/
Shore Systems for Liquefied Gas Carriers [online]. First edition, 2009. Scotland, UK: Witherby Seamanship
International Ltd

©1S0 2021 - All rights reserved 1
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3 Terms
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and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

31
bunkering

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

operation of

Note 1 to enf
does not add

(see Clause 4).

3.2

bunkering
fixed operat
LNG bunkerj

3.3

classificati
process in
with rules a

3.4
Classificati

transferring LNG fuel to a vessel (3.24)

ry: For the purposes of this document, it refers to the delivery of LNG (3.12) only. This.docu
ress the transfer of CNG, propane or fuels other than LNG that can be covered by the IGF

ferminal

ment
Code

ion on or near shore that is not regulated as a vessel (3.24), and that’can be used to provide

S to a receiving vessel

hn
vhich the design and condition of a vessel (3.24) is evaluated to determine its compl
nd standards developed by the Classification Society (8.4) issuing the classification

non-govern

pn Society
ental organization that establishes and maintains technical standards for the constru

and operati¢n of ships and offshore structures

Note 1 to enfry: They also validate that construgtion is according to these standards and carry out re

surveys in se

3.5
competent
legal authorj
state

3.6
controlled
areas exten

'vice to verify compliance with thelstandards.

authority
ity within a member state that has jurisdiction over maritime or port activities withir

rones

source duri

g LNG bunkering operations that have restrictions in place

Note 1 to entfry:“These restrictions include limitation on personnel access, sources of ignition and unauthag
activities. Thie controlled zones are subdivided into hazardous zones, safety zones (3.22) and the monitorin

ance

ction

gular

that

ling from.the bunkering manifolds on the LNG receiving vessel (3.24) and the LNG supply

rized

and

security areas (3.16) as defined in Annex B.

3.7

dry connection and disconnection
method that reduces LNG (3.12) or natural gas releases into the atmosphere under normal operation to
a negligible amount consistent with safety, either by equipment design or procedural practice

3.8

dry-disconnect/connect coupling

DD/CC

mechanical device used to connect the hose bunkering system to an LNG fuel manifold without
employing bolts

© IS0 2021 - All rights reserved
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3.9

emergency release coupling

ERC

break-away coupling

coupling installed on LNG (3.12) and vapour lines, as a component of ERS, to ensure the quick physical
disconnection of the transfer system from the unit to which it is connected, designed to prevent damage
to loading/unloading equipment in the event that the transfer system’s operational envelope and/or
parameters are exceeded beyond a predetermined point

3.10

emergency release system
ERS
system that provides a safe shut down, transfer system isolation and quick release of hosef or transfer
army (3.21) between the facility or vessel (3.24) providing the LNG (3.12), and the vessel receiving the
LNG,[preventing product release at disconnection time

Note|l to entry: The ERS consists of an emergency release coupling (ERC) (3.9) andciterlocked isglating valves
that qutomatically close on both sides, thereby containing the LNG or vapour in thé liries (dry discopnect), and, if
applitable, associated control system.

3.11
emergency shutdown system
ESD
system that safely and effectively stops the transfer of LNG {3.12) and vapour between the facility or
vessel (3.24) providing the LNG and the vessel receiving the:.l:NG, or vice versa

3.12
liquefied natural gas
LNG
natufal gas that has been cooled and condensedinto liquid form

Note|l to entry: It is characterized as a cryegenic liquid having a temperature typically around 4161 °C under
normfal atmospheric pressure.

3.13
lowdr flammable limit
LFL
concentration of flammable gas or vapour in air below which there is insufficient amount ¢f substance
to support and propagate‘combustion

3.14
manpgement system
set of procedures-an organization needs to follow in order to meet its objectives

3.15
mobjlefacility
facilityused to transfer LNG (3.12) to a vessel (3.24)

EXAMPLE Trucks, rail car or other mobile devices (including portable tanks).

3.16

monitoring and security area

area around the bunkering facility and vessel (3.24), where vessel traffic and other activities are
monitored to mitigate harmful effects

3.17

nozzle

half part of the coupling, typically mounted on the hose bunkering system of the bunker facility, that
permits dry connection and disconnection (3.7) of the LNG bunkering system to the receptacle (3.18) of
the receiving vessel (3.24) in a safe manner

©1S0 2021 - All rights reserved 3
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3.18
receptacle

2021(E)

half part of the coupling, typically mounted to the manifold flange of the receiving vessel (3.24), that

permits dry

3.19
recognized

connection and disconnection (3.7) in a safe manner

organization

competent organization with delegated authority on behalf of an Administration to assistin the uniform
and effective implementation of IMO Codes and Conventions

Note 1 to entry: Adapted from IMO A.739 (18).

3.20

LNG transf¢
equipment (
LNG fuel ar
limited to:
emergency
(3.8), and in
ESD system

Note 1 to ent

3.21
transfer ar
articulated

Note 1 to ent

3.22

safety zone
area around
allowed dur

3.23

security zo
area establi
vessel (3.24)

3.24
vessel
ship, barge

Note 1 to ent

Note 2 to ent

I system
ontained between the bunkering manifold flange on the facility or vessel (3.24) prov

iding

d the bunkering manifold flange on the receiving LNG fuelled vessel, ingluding buft not

essel to vessel transfer arms (3.21), LNG transfer arms (articulated rigidpiping) or h
release system (ERS) (3.10), insulation flanges, dry-disconnect/connect) couplings (DI
addition the ESD ship/shore or ship/ship link used to connect the stpplying and rece

»]

Fy: [llustrations of a typical LNG transfer system and subsystems are'provided in Figures C.1 t

m
metal transfer system used for transferring LNG (3.12)to the vessel (3.24) being bunksg

Fy: It can be referred to as a “loading arm” or “unloading arm”.

| the bunkering station where only dedicated and essential personnel and activitie
ing bunkering (3.1)

he
ched by the national or local authorities around a bunkering facility or area through v
and personnel movement is subject to regulatory restrictions

self-propelled or no propulsion) or boat of any size in domestic or international servic
Fy: A bunkeying vessel is a vessel used to transport LNG (3.12) to a vessel using LNG as a fuel.

"y: A receiving vessel is a vessel that uses LNG as a fuel and does not transport LNG as a cargo.

0SES,

/CC)

iving

b C.4.

red

5 are

rhich

Ay
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4 Abbreviated terms
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Term Description Explanation

IGC International Maritime Organization’s | The IGC Code applies to ships involved in the carriage of bulk

Code |International Code for the liquefied gases, and prescribes the design and construction
Construction and Equipment of Ships |standards of ships involved in such carriage and the equipment
Carrying Liquefied Gases in Bulk they should carry.

IGF International Maritime Organization’s | The IGF Code applies to ships fuelled by gases or other

Code |International Code of Safety for Ships |low-flashpoint fuels. The Code contains mandatory provisions
using Gases or other Low-flashpoint |for the arrangement, installation, control and monitoring of
Fuels, 2017 machinery, equipment and systems using low-flashpoint fuels.

[IACS] International Association Organization that establishes, reviews, promotes:dnd develops
of Classification Societies minimum technical requirements in relationtolth¢ design,

construction, maintenance and survey of ships and other
marine related facilities; it assists intesnational regulatory
bodies and standards organizations te~dévelop, implement and
interpret statutory regulations and\industry standards in ship
design, construction and maintenarice, with a view to improv-
ing safety at sea and the prevention of marine pollyition.

IMO International Maritime Organization |Specialized agency of the United Nations whose pulrpose is

“to provide machinery/for-cooperation among govgrnments

in the field of governmental regulation and practices relating
to technical mattefs of all kinds affecting shippinglengaged

in internationaktrade; to encourage and facilitate the general
adoption of thehighest practicable standards in mptters con-
cerning efficiency of navigation, and prevention arld control of
marine pollution from ships.”

ISM International Safety Management IMO cede that provides an international standard for the safe
Code management and operation of ships, and for pollutjon preven-

Eion.

STCYV |International Convention on Convention that promotes the safety of life and prgqperty at sea
Standards of Training, Certification’ |and the protection of the marine environment, by ¢stablishing
and Watchkeeping for Seafarers in common agreement international standards of fraining,

certification and watchkeeping for seafarer.

SGMF |Society for Gas as a MarjneFuel Non-governmental organization established to prdmote safety

and industry best practice in the use of gas as a mdrine fuel.

5 Transfer system design requirements

5.1 | Vessel réguirements

5.1.1 InVorder to be compliant with this document, vessels involved shall meet tHe following

requjrements (this applies to vessels of all sizes, in domestic or international service).

5.1.2 Bunkering vessels shall conform with this document and be approved by its Flag State,
recognized organization or Classification Society that complies with the applicable uniform
interpretations and requirements posted by IACS, indicating that it meets, at a minimum, the applicable
requirements of the IGC Code, this document and applicable Flag State requirements.

5.1.3 Receiving vessels shall conform with this document and be approved by their Flag State,
recognized organization or Classification Society that complies with the applicable uniform
interpretations and requirements posted by IACS, indicating that it meets, at a minimum, the applicable
requirements of the IGF Code, this document and applicable Flag State requirements.

© IS0 2021 - All rights reserved
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5.2 Facility requirements

5.2.1 Mobile facilities (e.g. tank trucks, rail cars and portable tanks) including their tanks, piping,
hoses, pumps and valves shall be fabricated to meet the requirements of ISO or recognized national
standards for handling cryogenic liquids.

5.2.2 The bunkering terminal shall conform to local codes. If local codes do not address LNG
bunkering terminals, the terminal operator shall obtain a document issued by a competent organization
or individual, such as a qualified engineer, confirming the terminal conforms to the applicable sections
of ISO standards or national standards, or follows the guidance published by SGMF.

5.3 Bunkler transfer equipment requirements

5.3.1 All dquipment used in the transfer system shall meet the requirements defined for’that specific
piece of equipment as prescribed in 5.3 to 5.5. The use of liquid nitrogen as a substituté&)for LNG diyiring
testing of the equipment by the equipment manufacturers is acceptable.

5.3.2 All the components of the transfer system through which LNG or hatural gas flow shdll be
rated for th¢ maximum transfer system design pressure but shall have a pressure rating of no less|than
1 034 MPa. |All presentation flanges shall be at least Class 150 in accordance with ASME B16.5 apd of
the weld-ne¢k type.
5.3.3 All the components of the transfer system shall be fabricated to meet or exceed the applifable
sections of [the standards indicated in Table 1, as well as the IGC/IGF Codes, in addition to ¢ther
requirements listed in this document.
Table 1|— Standards containing requirements-applicable to transfer system components
Component Funetion Standard(s)
Hpses Transfer of LNG and natural gas EN 1474-2 or EN 12434 or
BS 4089

Swivel joints Prodtictline articulation ISO 16904

Flanges Product line connections ASME B16.5

B¢arings Atticulation of support structure  |[ISO 16904

ERS Emergency disconnect ISO 16904

Breakaway coupling Emergency disconnect ISO 16904

Titansfer arms LNG bunkering loading solution ISO 16904

Other transfer system LNG bunkering loading solution ISO 16904

5.3.4 Flov
can be locally-aeeeptableinredueced-passages,fore

is acceptable.

 rate of LNG through the transfer system shall not exceed 12 m/s, however, higher sgeeds
ERS;prevw ration

1o 330 + B dad coxzir oty oo o g2
TCTIT CIIC LTINS, provIiatttavIitatror atr v IoT

AallllJ

5.4 Emergency shutdown and release systems

5.4.1 The LNG transfer system shall be fitted with an emergency release system (ERS) and connected
to an emergency shutdown system (ESD). The delivery facility and receiving vessel ESD systems shall
be interconnected with a ship/shore or ship/ship ESD link to ensure the coordinated operation of both
the delivery and receiving ESD systems and ERS.

5.4.1.1 The ERSshall be designed to protect the transfer system and the connections by disconnecting
the transfer system, primarily should the vessel drift out of its operating envelope. The ERS shall consist

© IS0 2021 - All rights reserved
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of an emergency release coupling (ERC) including interlocked isolating valves to minimize loss of LNG
or NG when the ERC is activated.

5.4.1.2 The ESD shall be designed to be activated by operator-initiated signals as well as sensor input
and, when activated, initiate shutting down the LNG transfer pumps and closing of the ESD valves. Ata
minimum, they shall include sensors that provide input in the event of:

— fire or gas detection;

— power failure;

— [NGtanksbemgovertitted;

NOTH

5.4.2
the B

5.4.3
shall

bnormal pressure in the transfer system;
essel drifting out of position;

w temperature in the drip tray;

ading arm being overstressed.

An illustration of the ESD initiators is provided in Figures C.3 and C.4.

The ESD link shall be designed to conform to the requirements specified in Appendix D or H of

SD Arrangements & Linked Ship/Shore Systems for Liquefied Gas Carriers (SIGTTO).

The emergency release system (ERS) shall be-désigned to operate as a dry break
conform to the following requirements.

system and

Be designed to separate before the hose or*loading arm is overstressed. This calculqted force or

ending moment shall be documented. The system shall be capable of actuation both af
n vessel drift or manually from a remote location.

e designed to operate with ESD{I and ESD II stage systems.

e designed to maintain integrity without leakage following ESD Il while LNG is being tr
aximum flow (for example, for ESD II, "may" and "should" were replaced with "shall’
he document when they-were part of a requirement without ESD I).

he consequences.of an emergency breakaway in terms of resultant surge pressu
etermined and~démonstrated to be within the capability of the supply system to no
esign pressure:

e desighed so that ice that forms during or after transfer does not impede the fun
ry-disconnect/connect coupling or its emergency release collar when used in accorda
anufacturer’s directions.

itomatically

Ansferred at

throughout

res shall be
[ exceed the

ction of the
nce with the

5.4.4 The design for the ERS shall consider drifting scenarios commensurate with the surrounding
environment and location. A study shall be undertaken to simulate and determine the acceleration and
velocity of drift likely to occur due to a possible failure of the mooring system, taking into consideration
the range of vessels that are likely to use the terminal. The study shall consider, at a minimum, the
following:

— wind speeds and direction;

— current and bank effect;

— tidal range;

— waves and swell height, period and direction;

©ISO
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— surge from passing vessels;
— inadvertent operation of vessel’s propulsion or of mooring system;

— ice flows.

5.4.5 Low volume transfer systems in which the LNG transfer rate does not exceed 150 m3/h (for
example tank trucks) may, subject to performance of a transfer system design analysis, eliminate the
requirements for:

— manual activation of the ERS (5.4.3, list item 1);

— ERS to be designed to activate the emergency shutdown (5.4.3, list item 2);

— ESD link system complying with Appendix H of ESD Arrangements & Linked Ship/Shoré Systems for
Liquefied Gas Carriers.

A system cqmplying with Appendix D of ESD Arrangements & Linked Ship/Shore Systems for Liquefied
Gas Carriers|is still required.

5.4.6 Preyention of over pressurization: Design of the transfer system shall consider [over
pressurizatjon due to surge pressure in the event the ERS or the ESD is activated. If proceduref are
developed, they shall be documented in the bunkering operations proeeédures manual required in p.5.

5.5 Specific requirements

5.5.1 System support

All transfer| equipment shall be adequately supportediduring transfer operations to perform dafely
under the gperating parameters also listed in 5.6y Determination of the support required can be
obtained frqm two sources.

a) Documéntation from the equipment manufacturers that lists the additional support (if any) needed
for the gystem to operate under the parameters listed in 5.6.

b) Documeéntation of an analysis conducted by a competent organization or individual, such|as a
qualified engineer, of the forces'involved under the operating parameters listed in 5.6 that identifies
what additional support (if ‘any) is needed for the system to operate without exceeding the|load
(tensior}, compressive, axialY or bending limits established by the equipment manufacturers.

5.5.2 Hoses, corrugated metallic or composite

5.5.2.1 Géneral

Hoses used|as-part of the transfer system shall be designed for LNG use and meet one of the |hose
standards listed 1n Table T. The maximum load (stress], calculated by the manufacturer, that the hose
can be placed under prior to its failure (parting) shall be documented.

5.5.2.2 Hose support loading arm and hose supports (saddles)

If used, hose support loading arms and hose supports shall conform to ISO 16904 or EN 1474-3 and
be designed to safely support the loads (static and dynamic) imposed by the LNG transfer operations
during hose connection, transfer operations and when the hose is disconnected under emergency
conditions. They shall provide the necessary support so that the hose bending radius is not below
recommended minimum bending radius specified by the hose manufacturer.

The minimum and maximum hose lengths and diameters the hose support loading arm and/or hose
saddles can support shall be documented in the LNG bunkering procedures manual.

8 © IS0 2021 - All rights reserved
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5.5.3 Transfer arms

Transfer arms shall at a minimum conform to the requirements of ISO 16904 or EN 1474-3 or the Design
and Construction Specification for Marine Loading Arms.

5.5.4 Bunkering connections

Bunkering connections shall all be arranged in order to allow dry-disconnect operation, and shall be:

5.5.5

dry-disconnect/connect coupling compliant with 5.5.5;

llange co

mbined with operating

procedures so that dry disconnection can be achieved

hydraulic coupler on standardized flange (without check valves) with feceiviy
gtandardized presentation flange combined with operating procedures so thdat‘dry di
¢an be achieved;

operating procedures so that dry-disconnection can be achieved;

¢xcept in the case of an emergency release, drained and inertedbefore being disconned

Dry-disconnect/connect coupling

A dry-disconnect/connect coupling (DD/CC) consists of*a-hozzle and a receptacle. The n
dry donnection and disconnection of the fuel supply hosé to the receptacle mounted on the

trans
conf

A: M

fer arm of the transfer system. Connectors used'shall be designed to operate as DD/
rmto A, B or C as follows.

beting 1SO 21593.

B: Mgeting the requirements of ISO 21593; however, in lieu of the endurance test specifig

ISO 4

1593:2019, an alternative testing protocol may be used if:

the alternative testing protacol provides the same level of confidence as would be gair
gpecified test;

the alternative testing)protocol and results are approved by a qualified third-party

C: DDb/CCs that were) produced prior to the publication of ISO 21593:2019 (July 2019) n
provfded those egupling meet the following requirements.

Both themno6zzle and the receptacle shall have an internal valve that are operated by ead
yolume between the two valves shall be as small as possible to prevent the loss of LN

resentation

lg manifold
sconnection

flange bolting assembly with receiving manifold standardized presentation flange combined with

ted.

bzzle allows
LNG hose or
CC and shall
ed in 8.16 of

ed from the

recognized

rganization or independent certification body, including, but not limited to, a Classificaftion Society.

ay be used,

h other. The
; during the

<|11$connection process.

Connection and disconnection shall be made with positive indication that connection is fully made.
An interlock shall be included to ensure coupling cannot be disconnected with the valve in the open
position.

The maximum force to (dis)connect the nozzle from the receptacle shall be 350 N applied to the
locking device (release mechanism).

The DD/CC shall be supplied designed to prevent dust, moisture and other foreign debris from
entering the receptacle when not in use or it shall be provided with protective caps and venting
holes (if applicable) to provide such protection.

End connections shall be flanges in accordance with ASME B16.5, Class 150.
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They shall be designed so thatice that forms during or after transfer does not impede the function of

the DD/CC or its dry disconnect valves when used in accordance with the manufacturer’s directions.
This is to include internal ice formation.

“Liq

uid natural gas use only” or “Natural gas use only”, as applicable;

The nozzle and the receptacle shall be clearly and indelibly marked in English with the following:

“Shall only be coupled with (add the model or identification of the nozzle or receptacle the
manufacturer has designed the part to be coupled with)”;

Date the coupling was manufactured,

Add
may

5.5.6

A single ing
Tanker and

the bunker
from a mob

itional markings in other languages are permissible. Liquid natural gas and natura
 be abbreviated as LNG or NG.

Insuylation flange

ulation (isolation) flange (built to meet applicable requirements of-thé€ Internationd
Terminal (ISGOTT) Safety Guide, 6th Edition) shall be provided (@as-fecommended b
SGMF) in edch transfer arm or hose of the transfer system between the receiving vessel manifolg
pipeline. The installation shall not permit shorting out of this insulation; when bunk
le facility, the vehicle shall be grounded to an earthing peint at the quay to prevent s

build-up. Thie earthing point shall conform to local electrical codes.

Vessel-shorg
bonding cah
as one hous
location ren
has been col

5.5.7 Fall

If the dista
emergency

— damagsg
— resultin

a fall arrest
support the

bonding cables/straps should not be used. If national or local regulations requ

le/strap to be used, the circuit continuity shall be‘made via a “certified-safe” switch
bd inside an inherently-safe enclosure) and the connection on board the vessel shall b

ote from the hazardous area. The switch shall'not be closed until the bonding cable/

nected and it shall be opened prior to disconnection of the bonding strap.

arrest

!

ce that a transfer hose, connections, vapour return line can fall during a normal
ecoupling (release) operations can generate forces sufficient to:

any part of the transfepsystem,

a bending radius lewer than recommended by the hose manufacturer,

5.6 Identification of transfer equipment

The LNG b

At 2 1y

inker provider shall list the equipment and applicable operating parameters for

| gas

1l Oil
y the
| and
Pring
tatic

ire a
[such
b in a
btrap

I an

ing system (cable/ sling or other) that will not impede function, of a design adequajte to
hose, connections, vapour return line shall be installed.

the

caod during a hynlraring anmaration el ding i apnnlicahln tha patiiyy AL 0]

T

equipment t
(vapour retu

a)
b)
‘)
d)
e)

ot o C oo T O OruT T o O Ut T i 5 O Pt oo T Croa O S5 1T o P prica ottt Ctur i o ot o

rn). This list shall at a minimum provide the following information:

connection types to which connection is possible;
diameter of hoses or pipes to be used;
ESD system or systems to be used;

maximum and minimum flow rates created by pumps or pressure differentials;

breakaway emergency release system is triggered (the valve instantly closes, i.e. surge);

f)

10

number of bunkering operations that can be conducted simultaneously;
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g) equipment used, if any, for returning natural gas (i.e. vapour return);
h) horizontal and vertical distances that their system can transfer LNG;

i) weather conditions under which operation can take place, including temperature, wind,
precipitation, lighting;

j) limitations on sea state conditions under which operations can take place;

k) operating envelope of the transfer system taking into account the degrees of freedom, relative
motion required in regard to h), i) and j);

1) linesTtor inerting the system.

If thg LNG provider has more than one type or size of transfer system or more than oné pimping system,
the information required by this subclause shall be listed separately for each system.

5.7 | Transfer system design analysis

5.7.1 General

The LNG bunker provider shall conduct or have a transfer system design analysis confucted by a
competent organization or individual such as a qualified engineer to confirm and dodument, at a
minimum, the following:

— the functionality of the system (does the system funétien properly within its stated parameters);
— that all the components when assembled function\properly;

— the operating parameters for which the transfer system is designed to operate;

— thatall generated loads in the transfer system and stresses induced on the manifold piging systems
do not exceed the maximum allowable-stress stated in ISO 16904.

If loads or stresses exceed the allowable limits, the system shall be redesigned until compliance is
achieved.

3 listing of transfer systen-components and information as specified in 5.6.

5.7.2 Additional itetnSto be considered to meet the requirements of 5.4.5

If the option to use.reduced equipment allowed in 5.4.5 is selected by the LNG bunker pgrovider, the
transfer systemydesign analysis shall also confirm and document:

that thesNG transfer rate does not exceed 150 m3/h;

at the transfer sys

tem maintains dry break integrity without leakage when the trans

fer system is

2

— that the resultant surge pressures are determined and demonstrated to be within the capability of
the supply system so as to not exceed the design pressure.

5.8 Maintenance

Equipment manufactured/fabricated to meet the specific standards identified in 5.3 to 5.6 shall be
maintained and inspected according to the recommendations of the manufacturer of that equipment.
Equipment whose design is not linked to a specific standard shall be maintained and inspected
according to requirements set by the Flag State, recognized organization or Classification Society that
complies with the applicable uniform interpretations and requirements posted by [ACS.
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5.9 Maintenance manual

The LNG provider shall maintain a maintenance manual for their transfer system. The manual shall
contain a listing of each piece of equipment contained in the transfer system by serial number. The
manual shall contain a list of the maintenance procedures and inspections recommended by the
manufacturer and/or required by the competent authority for each piece of equipment. In addition, the
user shall maintain a record of all maintenance and inspections conducted over the last 36 months.

6 LNG bunkering processes and procedures

6.1 Moor

[tis the resp
with agreed

— wind;

— current
— waves/§
— surges {
— ice;
— changeq

Lines, fendd
before bunk

6.2 Comry

6.2.1 Priof to any connections being made in preparation of an LNG bunkering operation|

information|

6.2.2 Info
as follows.

a) Informd
— the

NO'

ing

onsibility of the master(s) to ensure that the vessel(s) is/are securely moored in-aecord
approved mooring plans. Mooring arrangements should take into account:

tides;
well;

rom passing vessels;

in draught, trim or list.

rs, winches and other mooring equipment shall be visually checked for wear or da
ering commences.

nunication in preparation for a transfer

described in 6.2.2 and 6.2.3 shall be provided (in written or electronic form).

Fmation that the LNG provider shall provide to the operator of the vessel being bunker

tion that shall beJprovided for each transfer:
information.required in the IGF Code, Annex 1;

E Thisihformation can be revised during the transfer if conditions or quantities involved ch{

— satlllration pressure of the LNG being bunkered;

ance

nage

the

edis

inge.

— how net quantity delivered is metered and calculated;

— ifflowmeters are used to measure LNG being bunkered, state if the meter conforms to ISO 21903;

— any restrictions on bunkering operations that were identified in the risk assessment.

b) Information that shall be provided for the first transfer between the LNG provider to the operator
of the receiving vessel and whenever the information has changed:

— location, if any, of LNG bunkering areas designated by the port or competent authority;

— if no location has been designated by a port or competent authority, the LNG provider shall
provide evidence that the port or competent authority has approved the proposed location of
the bunkering operation, unless the bunkering operations take place outside of national waters;

12
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— any restrictions imposed by the port or competent authority applicable to LNG bunkering
operations;

— the transfer equipment that is used, including connection type, diameter of hoses or pipes, ESD
system and any transfer system limitations in regard to sea states, distance, height or flow
rates.

6.2.3 Information that the operator of the vessel to be bunkered shall provide to the LNG provider:

a) Information that shall be provided for each transfer:

| - dnn L d=l s e 1 La 1 - LALC J_ L 1 all 1 :
T d UCSLI lleUll Ul ULIICT UPCl dl1UI1S Ldl\llls lJldLC Lllll.lubllllg LINU dIlIU TUCT UIl DUITRCTI ng, dellvery
of stores/lubes, cargo and passenger operation) and that existing procedures germit these
operations simultaneously;
1+ any restrictions on bunkering operations that were identified in the risk.assessment;
1+ available capacity of the LNG bunker tanks and amount of LNG being requested;

1+ temperature and pressure of the LNG bunker tanks;

+- a statement that current conditions are within acceptableparameters of the risklassessment
(see 6.3).

b) Information that shall be provided for the first transfer, between the operator of the receiving
yessel and the LNG provider, and whenever the information has changed:

1+ the parameters under which their transfer system/equipment is capable of operating safely;
1+ connection types to which they can connect;

+ diameter of hoses or pipes they can agcept;

+ ESD systems to which they can.€onnect;

+ maximum and minimum pump/flow rates they can accept;

1+ horizontal and verticdl distances involved in transferring LNG to the vessel;

+ weather conditionis ‘under which they can conduct a transfer including temperature, wind,
precipitation, lighting;

1+ sea stateslimitations and conditions under which they can conduct a transfer;

1+ any restrictions imposed by their competent authority applicable to LNG bunkering operations.

6.3 | RiSK assessments

6.3.1 General

The decision to establish or not to establish designated LNG bunkering areas remains within the
discretion of the port or maritime authorities and is outside the scope of this document. However, there
is a need to determine if the proposed bunkering location is acceptable for bunkering operations to be
conducted. This determination shall be made after a risk assessment is conducted. While the vessel
receiving the LNG is not required under this document to conduct a bunkering site assessment, the
Captain or delegate shall assess if the conditions at the proposed bunkering site are within the limits
prescribed in their bunkering operations procedures and the bunkering operations can be conducted
safely. In most cases, personnel involved in bunkering operations do not have the legal authority to
require other ships, vessels or personnel to remain outside of any safety zone, or monitoring and
security areas, that are determined necessary in the risk assessment. As a result, personnel involved
in the transfer shall devise procedures to minimize the risks when a safety zone, or a monitoring and
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security area, in their provisions are violated. If safety or security zones are enacted by local authorities
for the bunkering operation, a means of communication shall be established so that enforcement
personnel are notified in the event the safety or security zone restrictions are violated.

6.3.2 Risk assessment

A risk assessment shall be conducted and documented before a bunkering operation is conducted at a
specific location. The risk assessment shall be conducted by or on behalf of the organization providing
the LNG, or the national or local authorities that have jurisdiction over the safety and security where the
bunkering operation takes place. The assessment remains valid as long as the conditions documented
in the assessment remain unchanged. If the conditions change, the assessment shall be revised or
performed 4gain.

6.3.3 Con(ditions considered
As a minimym, the risk assessment shall consider the following conditions:

— proximity of the bunkering location to areas where personnel, other workess, ‘individuals and/or
the public can be expected;

— proximity of the bunkering location to port infrastructure;

— marine fraffic that can impact bunkering operations;

— expected sea states, tide changes, currents and weather conditions at the bunkering location;
— any hot{work within the monitoring zone;

— acceptapility and/or limitations on conducting other;simultaneous operations (SIMOPS), e.g. ¢argo
operati(I:ns, bunkering of other fuels, or passengei~loading, while LNG bunkering is taking place.
Each pajir or group of SIMOPS shall be considered separately (e.g. cargo operations and bunkefing).

6.3.4 Assessment methodology

a) Iftherisk assessment is being performed to meet a requirement set by national or local authotities
that haye jurisdiction over the safety and security where the bunkering operation take placg, the
assessnmjent methodology used should conform to the requirements set by the authorities.

b) All other assessments shouldbe conducted using a methodology that follows either a deterministic
approadh or a risk-based’approach, and that conforms to the provisions given for those approgaches
in Annejx B.

6.3.5 Acceptable bunkering parameters

Based on the reSults of the risk assessment, the LNG provider shall define:

a SR / o c 1 3 3 . 3
— the controltedar €dS/Z0IIC (SdICty, IIdZdTI'd, €LC. ] LIIdU dI'€ I'EequIred,

— the acceptable range of sea states, tidal changes, currents and weather conditions under which
bunkering can take place safely;

— any requirements applicable to the proposed bunkering location imposed by a competent authority
that has jurisdiction over where the bunkering operation takes place.

6.4 Vessel safety assessments

Vessels involved with the bunkering operations shall meet the applicable requirements of the IGF
or IGC Code as appropriate. The IGF Code requires specific risk/safety assessments to be conducted
during vessel’s design or modification. The vessel Captain or delegate shall assess the conditions of the
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proposed transfer location to determine if they are within the parameters considered acceptable for
the vessel to bunker.

6.5 Bunkering transfer procedures

6.5.1 LNG bunker operation shall be conducted in accordance with the detailed fuel handling manual
and the emergency producers specified in 18.2.3 of the IGF Code that have been approved for the
involved vessel or vessels by their Flag State, recognized organization or Classification Society that
complies with the applicable uniform interpretations and requirements posted by IACS and has classed
the vessel. Transfers from terminals or mobile facility shall be conducted in accordance with approved

N 1 11 Fad 1= £. 1
termITa oT MMODTIE TaCHIty tTralrs{er proceuures.

6.5.7
relie

6.5.2
pers
the L

This document requires a level of staffing during bunkering operations; however
Ve the vessel captains or facility operators from their responsibilities.

.1 For each bunkering operation, a qualified person in charge (PIC) fot the receiving
bn in charge for the LNG provider shall be assigned. These people shallhave no other
unkering operations that can interfere with them performing their duties as a pers

including being able to activate the ESD immediately if an unsafe condition occurs.

6.5.2

.2 On the vessel being bunkered, there shall be a dedicated manifold watch thz

communicate with the PIC and monitors the transfer system for unsafe conditions. The ma

shall
not i
mon

monitor the transfer operation via CCTV or shall be Jocated close to the receiving 1
h harm’s way. The manifold watch shall not be assighed any other duties that can in
toring of the transfer system or immediately comtmunicating with the PIC and activati

an umsafe situation is observed.

6.5.2
PIC 4
oper
watd
or im

6.5.3
the 1
of thi

locat

6.5.4
requ

6.5.5

.3 The LNG provider shall allocate a,dédicated hose watch that is able to communic
nd monitors the transfer system foraunsafe conditions. The hose watch shall monitor
htion via CCTV or shall be located-close to the discharge manifold but not in harm’s w
h shall not be assigned any other.duties that can interfere with monitoring of the trar
mediately communicating with'the PIC and activating the ESD if an unsafe situation if

The planned operatiens checklist “Part A” given in Annex A shall be completed wi
lanned bunkering operation and may be conducted in person or electronically as lo
e completed signed-(electronic signature is acceptable) checklists are available at
ion and retained in accordance with Clause 9.

The buitker provider is responsible for advising the receiving vessel of local
rements; hotifications and competent authority approvals required for LNG bunkering

it does not

vessel and a
ties during
n in charge

it is able to
nifold watch
nanifold but
terfere with
hg the ESD if

ate with the
the transfer
hy. The hose
Isfer system
observed.

thin 48 h of
ng as copies
the transfer

regulatory
operations.

The two PICs shall decide and agree who shall make the manifold connections for r

pceiving and

delivering LNG and ensure the connections are secured and leak-tested.

6.5.6 Unless other arrangements are made, the bunker transfer equipment shall be supplied and
maintained by the LNG provider.

6.5.7 Communications for the transfer to be conducted shall meet the following requirements.

The means of communication shall allow immediate communications between the two PICs.

Communication shall be conducted in English or in a language agreed upon during the pre-transfer

conference. The language used shall be recorded in Part B of the checklists given in Annex A.
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Electronic devices used for communications shall be of a type approved by the competent authority;

both parties shall agree on the channel they shall use exclusively during the transfer and they shall
not conduct other operations on that channel. A dedicated hardwired telephone may be used;
however, cell phones are not authorized.

hardwired telephone can be incorporated into this link.

The above is in addition to the ESD LNG provider to vessel being bunkered link; however, the

6.5.8 A pre-transfer conference shall be conducted before the transfer begins and the bunker
checklists shall be signed and retained by both parties. The pre-transfer conference shall cover the

information

stated in Parts B to D of the checklists given in Annex A.

6.59 The
being bunks
when the by
this require
mobile facil
natural gas

6.5.10 Pers
within close
emergency §

— ahard }i
safety s
protect

non-sta

6.5.11 A pd
bunker ched
the informa

7 Manag

7.1 Mana

Organizatio

transfer system between the last shut-off valves of the LNG provider and those ofthe vj
red shall be drained and purged without releasing the LNG or natural gas to the'atmosy
nkering operation ends. Mobile facility operations may substitute alternate.procedurs
ment, if the alternate procedures are approved by the authorities withjurisdiction
ity operations conducted at that location and do not result in the réleasing the LN
fo the atmosphere.

onnel protective equipment required: Personnel with assigmed duties that place
proximity of the LNG transfer system can be exposed to cryegenic liquid and cold gas
ind shall wear as a minimum:

at with face shield;
hoes;
ve cryogenic gloves with protective sleeves for arms and with elastic ends;

Lic electricity accumulating, flame retardant or cotton long sleeve shirt and pants.

st-transfer conference shall be conducted upon completion of transfer operations an
klists shall be signed and retained by both parties. The post-transfer conference shall
Fion stated in Part E of the checklists given in Annex A.

rement system and quality assurance

gement systems

hs desiringto conform to this document shall list conformance with this document]

t objectivé in their management system. Management systems that can be used

lessel
here
s for
over
G or

them
in an

d the
rover

as a
are

Equipment used in the transfer system shall conform to the standards listed for that equipment in the
applicable clauses of this document and the manufacturer/fabricator of such equipment shall identify
the management system(s) they conform to or if they are listed on the API Composite List (for that piece
of equipment).

8 Personnel training

8.1 Vessel personnel training requirements

Personnel on bunkering and receiving vessels shall meet the applicable training requirements outlined
in the Seafarers’ Training, Certification and Watchkeeping (STCW) IGF Code (vessels receiving the
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LNG) and the Code for IGC Code vessels (vessels delivering the LNG) regardless of whether the vessel is
involved in international service or is under IMO size limits.

8.2 Additional training requirements for personnel involved in bunkering operations
on vessels

8.2.1 General

In addition to meeting the training requirements specified in 8.1, personnel with assigned duties
related to bunkering operations onboard a vessel shall also be trained on:

8.2.2

Pers
shall
of th
the requirements of this document.

8.3

Organizations desiring to conform to this documdent shall maintain records that docume
pers
shall|list the personnel and the dates they received this training. Refresher training on the r¢
of th

9

The following records and documents shall be maintained by parties that conform to this d

© IS0 2021 - All rights reserved

1 applicable procedures developed by the vessel operators to conform with the requ
his document including actions to be taken and notifications to be made in the event
ransfer procedures are not being followed or a dangerous situation has been observed

ny equipment they will operate or monitor to include specific familiarization with ar
rocedures and operational characteristics that are relevant to their routine and emerg

Personnel providing LNG from port or mobile facilities training

bnnel conducting LNG bunkering operations from LNG bunkerjng terminals or mobile L
be trained on local regulations and industry standards, as'well as on all applicable r¢
s document and the procedures and documents developéd by the vessel operators to c

Documentation of training

bnnel are current with the training requirements listed in this clause as applicable. Th

s document shall be repeated everyfive years.

Records and documentation

The transfer systemnanalysis required by 5.7. This information shall be readily accq
quditor during a management system audit if compliance is being assessed.

Documentatien from a Flag State, recognized organization or Class Society indicating
involved @and equipment or procedures subject to their approval comply with appl
This infermation shall be readily accessible to an auditor during a management sys
¢ompliance is being assessed.

lirements of
hat the LNG
or detected;

rangements,
ency duties.

NG facilities
Pquirements
bnform with

ht that their
is document
bquirements

ocument.

ssible to an

the vessels
cable rules.
tem audit if

or—noriabla fanlec (Gf Sn) S 10

Naofimanta cating noart forilibine yohiclac 3
poertaore—ahikS—attyy—afre—it

n—indl
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compliance
with the requirements of this document. This information shall be readily accessible by personnel
involved in LNG bunkering operations and to an auditor if compliance is being assessed.

A listing of maintenance and inspections of the equipment listed in 5.6 recommended or required
by the equipment manufacturers and a record for at least the last 36 months of inspections or
maintenance performed on this equipment. These records shall be adequately detailed to identify
the specific equipment involved, what was done, the date it was performed, personnel involved and
the findings. This information shall be readily accessible by personnel involved in LNG bunkering
operations and to an auditor if compliance is being assessed.

Copies (electronic or hard copy) of all completed checklists for at least the past 12 months. This
information shall be readily accessible to an auditor if compliance is being assessed.
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— Training records (electronic or hard copy) as required in 8.2 shall be maintained for at least
five years. These records shall identify the contents of the training received, names of people
receiving the training, date of training, method of training (e.g. classroom, online or supervised on-
the-job training), date of training and how satisfactory performance was evaluated. This information
shall be readily accessible to an auditor during a management system audit if compliance is being
assessed.

— Copies of the risk assessment required in 6.3 or 6.4.

— LNG bunkering procedures manual that provides:

— all

ersonnel involved with LNG hnnl(pring operations with a dpcrripfinn of their d

uties

(ing
dur
emyd

— add

facilities involved have been designed;

— alis
ori

— alis
— alis
— alif

The manual

accessible tg involved personnel at each transfer site and*to auditors. The LNG bunkering proced

manual sho

auditor during a management system audit if compliance is being assessed.

luding meeting the requirements of this document) related to LNG bunkering 'hg
ing and after LNG bunkering operations are conducted including actions to be taken
Prgency;

scription of the bunkering parameters for which the bunkering transfer system or vesg

ting of any limitations on bunkering operations that were identified\in the risk assess
mposed by competent authorities;

ting of personnel currently qualified to conduct LNG bunkefing operations;
ting of maintenance and inspections of the equipment.involved in the LNG transfer;
ting of emergency contact information.

may be incorporated into existing procedure manuals as long as the manual is re

uld be readily accessible to personnel inyolved in LNG bunkering operations and f{

fore,
in an

sels/

ment

adily
lures
0 an
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Annex A
(normative)

LNG bunker checklists

The following checklists (Parts A to E) were developed for use with this document. Alternative
checklists may be used as long as they contain at least the same information. Subclauses 6.2.1 and 6.2.2

may [be considered, and checklist items that apply to those items that need to only be ¢o
(and]after any changes) need not be checked off after the first transfer if both parties$ iny
transgfer agree and local or national authorities allow the omission.

As an option, the LNG bunker checklists contained in the Gas as a marine fuel\safety gu
Reference [8], may be used in place of the attached checklists under the following conditior

a)
b)

A

Part|A: Planned operations checks

This|part of the checklist should be completed by the LNG bunker provider and receiver in
withfn 48 h in advance of a planned ENG bunker operation.

Planned date and time LNG receiving vessel

Iboth parties involved agree to use the alternative checklists;
tthe competent authorities permit their use;

the same checklists are used from pre-operations through«empletion of the transfer (
lists).

LNG BUNKER CHECKLIST

Portjand berth or ldgeation LNG bunker vessel

hveyed once
olved in the

idelines, see
S:

no mixing of

Hependently

Receiving| Bunker | Bunker

Check Remj

arks

1 1 . > 1
VEOSSTT VECOSSTT CCT IIITITATY

Emergency fire plans are located externally Location:
International shore connection available Location:

Firefighting equipment available for use

- W N =

Gas detection equipment tested, calibrated
and available for use

%)}

Personnel protective equipment available
for use

Water spray system available for use

Spill containment and hull protection sys-
tem in place

© IS0 2021 - All rights reserved
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Receiving| Bunker | Bunker

. Remarks
vessel vessel terminal

Check

LNG transfer pumps and/or equipment in
working order

Remote control valves tested and in work-
ing order

10 LNG tank pressure control equipment in
working order

11 Instrumentation, control, shutdown and
safety devices in working order

Bunker plans, operations manual and emer-

12 gency procedures are available

Personrlel have required training and are
13 |instructed in the use of the equipment and
procedyres

Bunker provider list of local port State control (PSC) restrictions or notifications required as a condition

14 of the pllanned bunkering operation (i.e. wind speed less than 25 kn):

a.

b.

C.

d.
DECLARAT]ION
The unders(i)Ened as applicable have checked the above itemis in Part A and are satisfied that the enjtries
made are cofrect.

Re¢eiving vessel Bunkervessel Bunker terminal

Name: Name: Name:
Position: Position: Position:
Signature: Signature: Signature:
Date: Date: Date:
Time: Time: Time:
Instructiong for completing thischeckli

This independent declatation should be signed only by the applicable party. Once signed, copies of
this documegnt shall bedkept onboard the LNG receiving vessel and the bunker vessel or termingl (as
appropriate) for atleast one year.

Cells on the fform.that are filled in black do not require a checkmark.
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LNG BUNKER CHECKLIST
Part B: Pre-operational checks

This part of the checklist should be completed jointly by all appropriate parties, including any terminal
where vessel to vessel bunkering occurs, immediately before the start of transfer operations.

Planned date and time LNG receiving vessel
Port{and berth or location LNG bunker vessel
Check e Termjmal | Code Regmarks
vessel vessel
1 Part A has been completed and condi- A
tions noted have not changed
Permission (if applicable) for LNG P
2 (bunkering received and notifications
made
3 Present weather and wave conditions AR
are within agreed limits
4 Vessels are securely moored with R
sufficient fendering
5 There is a safe means of access be- R
tween the vessels
6 The LNG bunker manifold is suffi- AR
ciently illuminated
The vessels are able to movéunder R
7 | their own power in a safé aid unob-
structed direction
8 Adequate supervision’by responsible R
individuals is in-place
9 The method©felectrical insulation A
has been agreed upon
The controlled area designated, A,R |Location:
10 | marked and free of unauthorized
personnel
1 €omntrotof igmnitiomrsources ircon- AR
trolled area implemented
12 Material safety data sheets (MSDS) A
for LNG available
13 External doors, portholes and accom- A
modation ventilation inlets closed
An effective means of communication A |Language used:
has been tested and language for .
I Primary system:
communication agreed upon
14 Backup system:
VHF/UHF
channel:
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Receiving | Bunker

Check Terminal | Code Remarks
vessel vessel
Emergency procedures reviewed A |Emergency stop
and emergency shutdown systems signal:
(ESD) tested. Closing times for ESD’s Provider ESD:
15 |exchanged s
Receiver ESD:
_____ S
Procedures for prevention of falling A

16 object in place

17 An effelctive deck watch has been R
establiphed to monitor mooring

An effective LNG bunker oversight R
18 |has beé¢n established to monitor pip-
ing and controls

Personjnel working in the vicinity of R
the LNz bunker manifold are using
appropriate personnel protective
equipnpent

19

Dry-brgak couplings installed on LNG A
20 |bunkei connections are in working
order

Bunker connections are adequately A
supported, properly connected and
leak-tepted. Unused connections are
closed,|blanked and fully bolted

Procedures for purging, cool down A
and LNG transfer operations have
been agreed by the receiving vessel
and provider

21

22

23 |Part C has been completed

The regeiving vessel confirms that P |Time notified:
24 |LNG bynker operations cancom- (Y | @0 h
mence
DECLARAT]ION
The unders(i)Ened as applicable have checked the above items in Part B and are satisfied that the enjtries
made are cofrrect.
Re¢eivingvessel Bunker vessel Bunker terminal
Name: Name: Name:
Position: Position: Position:
Signature: Signature: Signature:
Date: Date: Date:
Time: Time: Time:

Instructions for completing this checklist

The “codes” indicate the following:
a) A (Agreement): indicates an agreement or procedure that may be detailed in the “Remarks” column;

b) R (Re-check): indicates that the item shall be periodically reconfirmed at intervals agreeable to the
parties;

c) P (Permission): indicates that permission has been granted by the appropriate authorities.
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This joint declaration should be signed only when both parties have checked and accepted their
assigned responsibilities. Once signed, copies of this document shall be kept onboard the LNG receiving
vessel and the bunker vessel or terminal (as appropriate) for at least one year.

Cells on the form that are filled in black do not require a checkmark.

LNG BUNKER CHECKLIST

Part[C: LNG transfer

This|part of the checklist should be completed immediately before the start of transfer oj

the NG bunker provider and receiver.

Planned date and time

LNG receiving vessel

berations by

Port|and berth or location LNG bunker vessel
AGREED STARTING TEMPERATURES AND PRESSURES
Note{the agreed physical quantity unit (PQU): m3 Tonnés ________
Receiving vessel Provider Unifs?
Tank1 |[~Tank2 | Tank1 | Tank2
LNG ftank start temperature °C/{F
LNG ftank start pressure bar/psi/MP4| (absolute)

Available LNG tank capacity

I PQ

a  Delete as appropriate.

J

AGREED BUNKER OPERATIONS

Receiving vessel Units?

Tank 1 Tank 2
Agreed quantity.todoe transferred PQU
LNG tanks statt pressure bar/psi/MPa (absolute)
Star{ pressute at manifold bar/psi/MPa (gauge)
Starting.flow rate PQU peff hour
Maximum transier [low rate PQU per hour
Topping off flow rate PQU per hour
Maximum pressure at manifold bar/psi/MPa (gauge)
a  Delete as appropriate.
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AGREED MAXIMUM AND MINIMUM BUNKERING PARAMETERS

Receiving vessel Maximum Minimum Units?
LNG bunker tank pressure bar/psi/MPa (absolute)
LNG temperature °C/°F
Filling limit of LNG bunker tanks %
a Delete as appropriate.

AGREED SIMOPSENG BUNKER/OHE BUNKER/CARGO OPERATIONSS———

Activity Receiving vessel Bunker vessel Bunker terminal

RESTRICTIDN ON AGREED DEVIATION IN LNG BUNKER OPERATIONS?2)

Receiving Bunker Bunker

y Mitigation measurps
vessel vessel terminal

Activity

DECLARAT|ON

The undersigned as applicable have checkedtheabove items in Part C and are satisfied that the entries
made are c@rrect. We have arranged for the-repetitive checks, noted as code “R” in Part B, to be re-
checked at iptervals not exceeding ___ min. If, to our knowledge, the status of any item changes, we¢ will
immediately inform the other party.

Reg¢eiving vessel Bunker vessel Bunker terminal
Name: Name: Name:
Position: Position: Position:
Signature: Signature: Signature:
Date: Date: Date:
Time: Time: Time:

Instructiond-fér Complct.ng HHSERCERHS

This joint declaration should be signed only when both parties have agreed on the information. Once
signed, copies of this document shall be kept onboard the LNG receiving vessel and the bunker vessel or
terminal (as appropriate) for at least one year.

Cells on the form that are filled in black do not require a checkmark.

1) Complete Part D for simultaneous activities (SIMOPS). Note that for oil bunkering operations, a separate
checklist should be completed.

2) Record additional restrictions resulting from checks in Parts A and B.
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Part D: SIMOPS

LNG BUNKER CHECKLIST

ISO 2051

9:2021(E)

This part of the checklist should be completed by all appropriate parties, including terminals where
vessel to vessel bunkering takes place, immediately before starting the transfer.

Planned date and time

LNG receiving vessel

Portjand berth or location

LNG bunker vessel

Check LRV, | s Terminal | Code | Remarks
vessel vessel

1 LNG bunkering simultaneously with other fuels is in A

a¢cordance with the vessel’s fuel handing manual
2 LNG bunkering simultaneously with cargo opera- A

tipns is in accordance with terminal procedures
3 Cpmpetent authorities have granted permission (if P

applicable) for simultaneous operations
4 |Safety measures are agreed upon and observed AR

DECLARATION

The ©indersigned as applicable have checked the above items in Part D and are satisfied thaf the entries

mad¢ are correct.

Receiving vessel Bunker vessel Bunker terminal
Namg Name: Name:
Posifion: Position: Position:
Signjture: Signature: Signature:
Date Date: Date:
Timg: Time: Time:

Instrjuctionsfor completing this checklist

|codes” indicate the following:

a) A (Agreement): indicates an agreement or procedure that may be detailed in the “Remarks” column;

b) R (Re-check): indicates that the item shall be periodically reconfirmed at intervals agreeable to the

parties;

c) P (Permission): indicates that permission has been granted by the appropriate authorities.

This joint declaration should be signed only when both parties have checked and accepted their
assigned responsibilities. Once signed, copies of this document shall be kept onboard the LNG receiving
vessel and the bunker vessel or terminal (as appropriate) for at least one year.

Cells on the form that are filled in black do not require a checkmark.
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Part E: Post-transfer checklist

LNG BUNKER CHECKLIST

This part of the checklist should be completed jointly by the bunker provider and receiver at the

completion of transfer operations.

Planned date and time

LNG receiving vessel

Port and bd

rth or location

LNG bunker vessel

Check

Receiving
vessel

Bunker
vessel

Bunker

. Remarks
terminal

Manifold
disconne

valves are closed and ready for
Ction

LNG bunk
up, purge

ering lines have been warmed-
d and ready for disconnection

Controlle
vessels in

d area has been deactivated and
the vicinity notified

The recei
LNG bunH

ving vessel has been notified that
ering is complete

Time notified:

Near mis
competer

es and incidents reported to
tauthorities

Report number:

RECORD OF PERIODIC CHECKS

A record of [periodic re-check of conditions as agreed in Parts B and D. Observations should be rjoted
under “Remprks”.
Date Time Receiving Bunker Bunl_(er Remarks
vessel vessel terminal
DECLARATION

The undersigned as applicable have checked the above items in Part E and are satisfied that the entries

made are correct.

Receiving vessel Bunker vessel Bunker terminal
Name: Name: Name:
Position: Position: Position:
Signature: Signature: Signature:
Date: Date: Date:
Time: Time: Time:
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Instructions for completing this checklist

This joint declaration should be signed only when both parties have agreed on the information. Once
signed, copies of this document shall be kept onboard the LNG receiving vessel and the bunker vessel or
terminal (as appropriate) for at least one year.

Cells on the form that are filled in black do not require a checkmark.
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Annex B
(informative)

Risk assessment and controlled zones

B.1 General

A risk asse
operations.

a) ifthelo
b) in case{
Examples of
— marine
sea stat|
winds;

severe Y

trespas

If LNG or n{

tsment shall be conducted to determine if a location is acceptable for LNG bunk
Che assessment needs to consider:

Cation is subject to any influences that can hinder a safe LNG bunkering opetation;
here is an accident and LNG/gas is released, will the damage be minimized.
influences that can hinder a safe LNG bunkering operation includé-tle following:
traffic;

ps, currents, tidal actions;

veather;
bing personnel.

itural gas is accidently released, it spreads out, warms and rises slowly. Once it ach

an air fuel mixture that supports combustion, it burns when an ignition source is found. A safety

designed to
exposed to
shall be cre

The safety 1
zones defin
location of {
bunkering f
for the LNG
are in the pi

The monitoj
to monitor ¥

ensure that only essential persenhel and activities are allowed in the area that ca
h flammable gas in case of an acdidental release of LNG or natural gas during bunk
ited. This annex provides guidance on the determination of that safety zone.

one is normally inside the/monitoring/security area and shall encompass the hazar
ed by IEC 60079-10-1, of other relevant regulations. Figure B.1 illustrates the rel
he safety zone, the hazardous zone and the monitoring and security area related t
hcility. The combined hazardous zones (including relief valve vent outlets) and safety 7
receiver and KNG provider shall be considered in this risk assessment, particularly if]
oximity of unSecured ventilation inlets.

ing and'security area is a larger area that extends beyond the safety zone and is establ
ressel\traffic and other activities that can be a threat during the bunkering operation

Pring

jeves
zone
n be
Pring

dous
ative
b the
ones
they

shed
The
ities.

monitoring

hind, security area shall be established by the LNG provider and competent local author

Procedures

£, Falliol: 34 3 | 14 1 d 41 £ el |
IU1 CDLqulDllllls ITIUITILUL 1115 dllu STl uUl ll,_)’ dl'CTdos d1I't uc_yuuu LIIC DLUIJC Ul U115 Uuvultul

ent.

Restricted areas within the port facility, required by the International Ship and Port Security (ISPS)
Code, may constitute a portion of the monitoring and security area, however, are typically larger in

extent.

Physical barriers to prevent other vessels or personnel from approaching the bunkering site (i.e.
breakwaters) may be considered that can allow the monitoring/security area to be reduced in size (see

Figure B.2).
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Key
1 hdgzardous zone 2

safety zone

3 monitoring@and security area

Figure B.1 — Relationship of the hazardous zone, safety-zone and monitoring and security area

Key
1 physical barrier
2 monitoring and security area

3 hazardous zone
4 safety zone

5 secure ISPS facility

Figure B.2 — Existing security facilities and physical barriers used to reduce the size
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