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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
electrotechnical standardization.

The proce are
described if the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fof the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rujes of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i drawn to the possibility that some of the elements of this document mayibe the subjdct of
patent rights. ISO shall not be held responsible for identifying any or all such patent’rights. Detalls of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO 1jst of patent declarations received (see www.iso.org/patents).

Any trade rlame used in this document is information given for the convehience of users and doe$ not
constitute gn endorsement.

Foran explallnation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade\Organization (WTO) principles i the
Technical Barriers to Trade (TBT) see the following URL: wwwiso.org/iso/foreword.html.

The commiftee responsible for this document is [SO/TC 8;:Ships and marine technology.
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Introduction

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

Due to numerous economic and environmental factors, the use of liquefied natural gas

9:2017(E)

al Maritime
de of Safety

(LNG) as a

vessel’s fuel has increased. While LNG fuelled ships and vessels have been in service for over 10 years,

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

incr ; ;
standardize LNG bunkering operations internationally to a reasonable degree so that vess
will have the tools to select vessel fuel providers that meet set safety and fuel quality standa
bunkering operations will be conducted safely. This document can be used for both'véssels
international and domestic service regardless of size.

This| document does not replace existing laws or regulations. It is flexiblerso-that it can b
manjfy situations and under various regulatory regimes as long as the regquirements of thi
are met. If, however, local regulations preclude its use and do not prdvide the safety sped
docyment, compliance with this document should not be claimed.

s a need to
] operators
"ds and LNG
involved in

e applied in
s document
ified in this
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Ships and marine technology — Specification for

bu

nkering of liquefied natural gas fuelled vessels

1 Scope

This document sets requirements for LNG bunkering transfer systems and equipment used to bunker

LNG
elen

a)
b)
‘)
d)
e)

2

The
cons
unda

ISO
conV|

fuelled vessels, which are not covered by the IGU Code. This document includes the fo
ents:

hardware: liquid and vapour transfer systems;

bperational procedures;

requirement for the LNG provider to provide an LNG bunker deliverynoté;
fraining and qualifications of personnel involved;

Fequirements for LNG facilities to meet applicable ISO standdrds and local codes.

Normative references

titutes requirements of this document. For dated references, only the edition cited

16904, Petroleum and natural gas industries — Design and testing of LNG marine trans
pntional onshore terminals

ASME B16.5, Pipe flanges and flanged fittings: NPS 1/2 through NPS 24 metric/inch standard

BS 4

EN 1
Systd

EN 1

089, Specification for metallicthose assemblies for liquid petroleum gases and liquefied nat

474-2, Installation and equipment for liquefied natural gas — Design and testing of maf
ms — Design and testing of transfer hose

474-3, Installation and equipment for liquefied natural gas — Design and testing of maf

lowing five

following documents are referred to in the textid such a way that some or all of their content

npplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

fer arms for

ural gases

ine transfer

ine transfer

mospheres

systgms — Offshore-transfer systems

EN 12434, Cryogenic vessels — Cryogenic flexible hoses

IEC $0079710-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas at

IMO Code)

é]l\/é%léltgrglational Code of the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk
ode

O1L COMPANIES INTERNATIONAL MARINE FORUM. Design and Construction Specification for Marine Loading
Armes. 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
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3 Terms and definitions

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

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

— ISO Onl

31
bunkering

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

ine browsing platform: available at http://www.iso.org/obp

operation o

Note 1 to enf
address the t

3.2

bunkering
fixed opera
bunkers to

3.3
classed

[ transferring LNG fuel to a vessel (3.22)

ry: For the purposes of this document, it refers to the delivery of LNG only. This document'do¢
ransfer of CNG, propane or fuels other than LNG that may be covered by the IGF Code,(se€ 3.2).

terminal
fion on or near shore that is not regulated as a vessel (3.22) that can bgused to provide
h receiving vessel

classificatijon

process in
with rules 3

3.4

controlled
areas exten
during LNG

Note 1 to enf

which the design and condition of a vessel (3.22) is evaluated to determine its complj
nd standards developed by the Classification Society (3.5) issuing the classification

Zones

bunkering operations that have restrictions in place

ry: These restrictions include limitatién on personnel access, sources of ignition and unautho

activities. The controlled zones are subdivided into hazardous zones, safety zones and the monitoring

security are:

3.5

Classificati
non-govern
and operati

Note 1 to enq
surveys in sqg

3.6

s as defined in Annex B.

on Society
mental organization that establishes and maintains technical standards for the constru
pbn of ships and offshore structures

try: They also) validate that construction is according to these standards and carry out re
rvice to verify:compliance with the standards.

dry-disco

ect

S not

LNG

Ance

ding from the bunkering manifolds on the\lNG receiving vessel and the LNG supply sgurce

rized
and

rtion

pular

method thaf reduces LNG (3.10) or natural gas releases into the atmosphere under normal operati¢n to

a negligible
3.7

amount consistent with safety, either by equipment design or procedural practice

emergency release (break-away) coupling

ERC

coupling installed on LNG (3.10) 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

© IS0 2017 - All rights res
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3.8

emergency release system

ERS

system that provides a safe shut down, transfer system isolation and quick release of hoses or transfer
arms (3.19) between the facility or vessel (3.22) providing the LNG (3.10), and the vessel receiving the
LNG, preventing product release at disconnection time

Note 1 to entry: The ERS consists of an emergency release coupling (ERC) and interlocked isolating valves which
automatically close on both sides, thereby containing the LNG or vapour in the lines (dry disconnect), and, if
applicable, associated control system.

3.9
emergency shutdown system
ESD
system that safely and effectively stops the transfer of LNG (3.10) and vapour between the facility or
vessel (3.22) providing the LNG and the vessel receiving the LNG or vice versa

Note|1 to entry: The operation of this system can be referred to as an “ESD I". Vessel ESD systems ghould not be
conffised with other emergency shutdown systems within the terminal or on board‘essels.

Note|2 to entry: An informative illustration of an ESD I and ESD Il is provided.in Figure C.2.

3.10
liquefied natural gas
LNG
natural gas that has been cooled and condensed into liquid\form

Note|1 to entry: It is characterized as a cryogenic liquidshaving a temperature typically around -[61 °C under
nornjal atmospheric pressure.

3.11
lower flammable limit
LFL
condentration of flammable gas or vapout in air below which there is insufficient amount d¢f substance
to sypport and propagate combustion

3.12
marjagement system
set df procedures an organization needs to follow in order to meet its objectives

3.13
member state authority
legal authority within a member state that has jurisdiction over maritime or port activjties within
that(state

3.14
molile facility
moblle-facilities are trucks, rail car or other mobile device {including portable tanks) used to transfer

LNG (3.10) to a vessel (3.22)

3.15

monitoring and security area

area around the bunkering facility and vessel (3.22) where vessel traffic and other activities are
monitored to mitigate harmful effects

3.16

recognized 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).

© IS0 2017 - All rights reserved 3
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LNG transfer system

consists of all equipment contained between the bunkering manifold flange on the facility or vessel
(3.22) providing LNG fuel and the bunkering manifold flange on the receiving LNG fuelled vessel
including but not limited to; vessel to vessel transfer arms, LNG transfer arms (articulated rigid piping)
or hoses, emergency release system (ERS) (3.8), insulation flanges; quick connect/disconnect couplings
(QC/DC), and in addition the ESD ship/shore or ship/ship link used to connect the supplying and
receiving ESD systems

Note 1 to entry: An illustration of a typical LNG transfer system is provided in Figure C.1.

3.18

technical standards

standards

design/fabrjications or testing methodology

hat prescribe requirements for one or more of the following: operations,equipment

Note 1 to enfry: Auditors cannot issue a certification or approval to a company that claims{compliance with a

Technical St
objective.

3.19

transfer arm

ndard unless that standard is incorporated into a recognized management system as a management

articulated metal transfer system used for transferring LNG (3.10) to thelvessel (3.22) being bunkefed

Note 1 to enffry: It can be referred to as a “loading arm” or “unloading arm”.

3.20
safety zone¢

area aroungl the bunkering station where only dedicated and essential personnel and activitieg are

allowed duy

3.21

security zdne

ing bunkering (3.1)

area established by the national or local autherities around a bunkering facility or area through which

vessel (3.22

3.22
vessel
includes sH

internationfl service

Note 1 to en]ry: A bunkeringyvessel is a vessel used to transport LNG to a vessel using LNG as a fuel.

Note 2 to en

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

and personnel movement is subject to regulatory restrictions

ips, barges (self-propelled or no propulsion) or boats of any size in domestic or

© ISO 2017 - All rights reserved
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Term Description Explanation

IGC International Maritime The IGC Code applies to ships involved in the carriage of bulk

Code Organization’s International Code for |liquefied gases and prescribes the design and construction
the Construction and standards of ships involved in such carriage and the
Equipment of Ships Carrying equipment they should carry.

Liquefied Gases in Bulk

IGF International Maritime The IGF Code applies to ships fuelled by gases or other

Code Organization’s International Code of |low-flashpoint fuels. The Code contains mandatory provisions
an"nfy for thpc ncing Gasesorother lforthe arrnngnmpnf’ incf:\"nfinn, controland mon toring of
Low-flashpoint Fuels, 2017 machinery, equipment and systems using low-flasipoint fuels.

TACS International Association of An organization that establishes, reviews, promotgs and
Classification Societies develops minimum technical requirements ilr relatfion to

the design, construction, maintenance dnd survey pf ships

and other marine related facilities; and assists intgrnational
regulatory bodies and standards erganizations to ¢levelop,
implement and interpret statutory/fegulations and industry
standards in ship design, construction and maintefance, with
a view to improving safety at-sea and the preventign of marine
pollution.

IMO International Maritime Organization |A specialized agency-of the United Nations whose gurpose is

“to provide machinery for cooperation among govgrnments
in the field of governmental regulation and practicgs relating
to technical matters of all kinds affecting shippingengaged
in international trade; to encourage and facilitate the general
adoption‘of the highest practicable standards in matters
concerhing efficiency of navigation, and preventio and
control of marine pollution from ships.”

ISM International Safety Management An'IMO code that provides an international standayd for the
Code safe management and operation of ships and for pdllution

prevention.

STCW |International Convention on This convention promotes the safety of life and prgperty at sea
Standards of Training, Certification |and the protection of the marine environment by eftablishing
and Watchkeeping for Seafarers in common agreement international standards of tfaining,

certification and watchkeeping for seafarer.

SGMF  |Society for Gas as.aMdrine Fuel A non-governmental organization established to pfomote

safety and industry best practice in the use of gas 4s a
marine fuel.

5 [ransfer'system design requirements

5.1 | Vessél requirements

5.1.1 In order to be compliant with this document, vessels involved shall meet the following

requirements (this applies to vessels of all sizes, in domestic or international service):

5.1.2 Bunkeringvessels 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 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
IGF Code, this document and applicable Flag State requirements.

© IS0 2017 - All rights reserved 5
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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 and conform to meet ISO or other standards recognized by
national standards bodies that are ISO members 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
standards published by ISO and ISO member organizations as well as guidance published by SGMF.

5.3 Trankfer equipment requirements

5.3.1 All ¢quipment used in the transfer system shall meet the requirements defined fop that spgcific
piece of eqyipment as prescribed in 5.3 to 5.5. The use of liquid nitrogen as a substitute for LNG dyring
testing of thle equipment by the equipment manufacturers is acceptable.

5.3.2 All the components of the transfer system through which LNG or naturalgas flow shall be rated for
the maximum transfer system design pressure but shall have a pressure rating of no less than 1 034 MPa.
All flanges shall be at least Class 150 in accordance with ASME B16.5 and{ef the weld-neck type.

5.3.3 All the components of the transfer system shall be fabricated to meet or exceed the appli¢able
sections of the standards indicated in Table 1, the IGC/IGF Codes,in’addition to other requirements lsted

in this document.
Table 1]— Standards containing requirements applicable to transfer system component$

Component Function Standard(s)

Hoses Transfer of LNG'and natural gas EN 1474-2 or EN 12434 or

BS 4089

Spvivel joints Product line articulation ISO 16904

Flanges Prodiict line connections ASME B16.5

Bearings Articulation of support structure ISO 16904

ERS Emergency disconnect ISO 16904

Bfreakaway coupling Emergency disconnect [SO 16904

Transfer arms LNG bunkering loading solution ISO 16904

Other transfepsystem  |LNG bunkering loading solution ISO 16904

5.3.4 Floy ratéef LNG through the transfer system shall not exceed 12 m/s, however, higher speeds
can be locally-aceeptable in reduced passages, for example in the ERS, provided cavitation and vibrgtion
is acceptabl

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 ERS shall be designed to protect the transfer system and the connections by disconnecting
the transfer system, primarily should the vessel drift out of their operating envelope. The ERS shall
consist of an emergency release coupling (ERC) including interlocked isolating valves to minimize loss of
LNG or NG when the ERC is activated.

6 © IS0 2017 - All rights reserved
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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. At a
minimum, they will include sensors that will provide input in the event of

fire or gas detection,
power failure,
LNG tanks being overfilled,

abnormal pressure in the transfer system,

yessel drifting out of position,
ow temperature in the drip tray, and

oading arm being overstressed.

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

5.4.2 The ESD link shall be designed to conform to the requirements-specified in Appendix D or H of
ESD Arrangements & Linked Ship/Shore Systems for Liquefied Gas Carriers.

5.4.3 The emergency release system (ERS) shall be designed to operate as a dry break|system and
confprm to the following requirements.

— Pesigned to separate before the hose or loading-arm is overstressed. This calculatled force or

5.4.4

surr

acce

into

pbending moment is to be recorded. The system shall be capable of actuation both auto
essel drift or manually from a remote location:

Pesigned to operate with ESD I and ESD II'stage systems.

Pesigned to maintain integrity witheut leakage following ESD II while LNG is being tr3
maximum flow (for example, ESDL“may” and “should” were replaced with “shall” thr
Hocument when they were part ofa requirement without ESD I).

[he consequences of an emergency breakaway in terms of resultant surge pressure
Hetermined and demongtrated to be within the capability of the supply system to nof
Hesign pressure.

Pesigned so thatiicethat forms during or after transfer will not impede the function of {
br its emergency)trelease collar when used in accordance with the manufacturer’s direc

} The . design for the ERS shall take into account drifting scenarios commensura
bunding environment and location. A study shall be undertaken to simulate and de
eration and velocity of drift likely to occur due to a possible failure of the mooring sy

atically on

insferred at
bughout the

s are to be
exceed the

he coupling
fions.

e with the
fermine the
tem, taking

consideration the range of vessels that are likely to use the terminal. The study sh{

11 take into

account, as a minimum, the following:

wind speeds and direction;

current and bank effect;

tidal range;

waves and swell height, period and direction;

surge from passing vessels;

inadvertent operation of vessel’s propulsion or of mooring system;

ice flows.

© IS0 2017 - All rights reserved
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5.4.5 Low volume transfer systems in which the LNG transfer rate will 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/Shore Systems for

Liquefied Gas Carriers. Note that a system complying with Appendix D of ESD Arrangements & Linked
Ship/Shore Systems for Liquefied Gas Carriers is still required.

5.4.6 Prey
due to surgg
be documer

5.5 Spec

5.5.1 Sys

All transfer
under the
obtained fr

a)

Docum
for the

b) Docum
qualifig
what a

(tensio

5.5.2 Hos
Hoses used

standards 1
can be placg

5.5.2.1 H

If used, shalll conform.ISO 16904 or EN 1474-3 and be designed to safely support the loads (s

and dynam
when the h
so that the
hose manuf

rention of over pressurization: Design of transfer system shall consider over pressuriz:
pressure in the event the ERS or the ESD is activated. If procedures are developed,they
ted in the bunkering operations procedures manual required in 6.5.

fic requirements

tem support

equipment shall be adequately supported during transfer operations to perform s
pperating parameters also listed in 5.6. Determination ,of‘the support required ca
bm two sources.

entation from the equipment manufacturers that lists'the additional support (if any) ne
system to operate under the parameters listed in 546.

entation of an analysis conducted by a competent organization or individual such
d engineer, of the forces involved under the operating parameters listed in 5.6 that ident
ditional support (if any) is needed forthe system to operate without exceeding the
, compressive, axial) or bending limits'established by the equipment manufacturers.

es, corrugated metallic or composite

as part of the transfer system shall be designed for LNG use and meet one of the
sted in Table 1. The maximum load (stress), calculated by the manufacturer, that the
bd under prior to its failure (parting) shall be documented.

pse support loading arm and hose supports (saddles)

c) imposed by the LNG transfer operations during hose connection, transfer operations
pse is disconnected under emergency conditions. They shall provide the necessary sup
hosé bending radius is not below recommended minimum bending radius specified b}

tion
shall

hfely
h be

bded

as a
ifies
load

hose
hose

tatic

and
port
 the

pcturer.

The minimum and maximum hose lengths and diameters the hose support loading arm and/or hose

saddles can

5.5.3 Tra

support shall be documented in the LNG bunkering procedures manual.

nsfer 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

dry-dis

8

connect/connect coupling compliant with 5.5.5;

© IS0 2017 - All rights res
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concludes that dry-disconnection can be achieved by procedural means;

manual connect coupler (without check valves) on standardized flange;

hydraulic coupler on standardized flange (without check valves);

5.5.5 Dry-disconnect/connect coupling

The goup

and d

afanaozola oo racantaola bhaonaooola o

31
T

9:2017(E)

flange bolting assembly (on provider side only), unless an assessment of operating procedures

except in the case of an emergency release, drained and inerted before being disconnected.

sconnection

of tH
syst
conff

maling oo oot = lovg aricoly oo n ot oo
uuuylllls CUIIOIOlO UId 1TIUZLZ4LIC dITU dT \1\4\/1.’\.“\41\1- T IIC TITUZLZLTIC AITUVV O \1“1\41\ CUITITIC LU LIVIT dITU U
e fuel supply hose to the receptacle mounted on the LNG hose or transfer arm,ofi 1
em. Connectors used shall be designed to operate as quick connect/disconnect couplin

brm to the following requirements.

Both the nozzle and the receptacle shall have an internal valve which are/operated by
Che volume between the two valves shall be as small as possible to prevent the loss of
Fhe disconnection process.

Connection and disconnection shall be made with positive indication that connection is
An interlock shall be included to ensure coupling cannot be disconinected with the valvg

he transfer
bs and shall

each other.
LNG during

fully made.
in the open

bosition.

[he maximum force to (dis)connect the nozzle from the‘receptacle shall be 350 N applied to the
ocking device (release mechanism).

Hebris from
hnd venting

Che coupling shall be supplied designed to preyént dust, moisture and other foreign
entering the receptacle when not in use or it:shall be provided with protective caps
holes (if applicable) to provide such protecti@n.

FEnd connections shall be flanges in accordance with ASME B16.5, Class 150.

Natural Gas
Natural Gas

Chey shall be clearly and indeliblysmadrked in English “Liquid Natural Gas use only” or
1se only” as applicable. Additional/markings in other languages are permissible. Liquid
hnd Natural Gas may be abbreviated as LNG or NG.

Designed so that ice thatforms during or after transfer will not impede the function of the coupling
pr its dry disconnectalves when used in accordance with the manufacturer’s directions. This is to
nclude internal icefgrmation.

5.5. Insulation‘flange

A single insulation (isolation) flange (built to meet applicable requirements of the Interhational Oil
Tanker and<Terminal (ISGOTT) Safety Guide, 5th Edition) shall be provided (as recommended by the
SGMJF) in each transfer arm or hose of the transfer system between the receiving vessel nfanifold and
the bunker pipeline. The installation shall not permit shorting out of this insulation; when bunkering
from a mobile facility, the vehicle shall be grounded to an earthing point at the quay to prevent static

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

Vessel-shore bonding cables/straps should not be used. If national or local regulations require a
bonding cable/strap to be used, the circuit continuity shall be made via a “certified-safe” switch (such
as one housed inside an inherently-safe enclosure) and the connection on board the vessel shall be in a
location remote from the hazardous area. The switch shall not be closed until the bonding cable/strap
has been connected and it shall be opened prior to disconnection of the bonding strap.

5.5.7 Fall arrest

If the distance that a transfer hose, connections, vapour return line could fall during a normal or
emergency decoupling (release) operations could generate forces sufficient to damage any part of the
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transfer system or result in the bending radius lower than recommended by the hose manufacturer, a
fall arresting system (cable, sling or other) of a design adequate to support the transfer system shall be
installed.

5.6 Identification of transfer equipment

The LNG bunker provider shall list the equipment and applicable operating parameters for the
equipment that will be used during a bunkering operation including, if applicable, the return of natural
gas (vapour return). This list shall at a minimum provide the following information:

connection types to which connection is possible;

maxim]:m and minimum flow rates created by pumps or pressure differentials;

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

aﬂovider has more than on€type or size of transfer system or more than one pumping sys

er of hoses or pipes to be used;

tem or systems to be used;

m pressure the transfer system could experience during transfer, or in the event
vay emergency release system is triggered (the valve instantly closes;l.e. surge);

of bunkering operations which can be conducted simultaneously;
ent used, if any, for returning natural gas (i.e. vapour retutn);
tal and vertical distances that their system can transferLNG;

' conditions under which operation can take” place including temperature, V
ation, lighting;

hg envelope of the transfer system taking into account the degrees of freedom, rel
required in regard to h), i) and j);

I inerting the system
ion required by this subgclause shall be listed separately for each system.

sfer system design analysis

eral

inker provider shall conduct or have a transfer system design analysis conducted
prganization or individual such as a qualified engineer to confirm and document,
hefollowing:

the

/ind,

htive

tem,

by a
at a

the functionality of the system (will the system function properly within its stated parameters);

if all the components when assembled will function properly;

rating parameters for which the transfer system is designed to operate;

all generated loads in the transfer system and stresses induced on the manifold piping systems do
not exceed the maximum allowable stress stated in [SO 16904.

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

d.

a listing of transfer system components and information as specified in 5.6.

a)
b) diamet
c) ESD syq
d)
e) maxim
breakaj
f) numbel
g) equipm
h) horizon
i) weathe
precipi
j)
k) operati
motion
1) lines fo
Ifthe LNG p
the inform
5.7 Tran
5.7.1 Gen
The LNG b
competent
minimum, ¢
— the ope
achieve
10
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5.7.2 Additional items to 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 provider, the
transfer system design analysis shall also confirm and document

— the LNG transfer rate will not exceed 150 m3/h;

— the transfer system will maintain dry break integrity without leakage when transfer system is
disconnected at extreme operation condition or incidental activation at maximum flow;

— 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 .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 angl inspected
according to requirements set by the Flag State, Recognized Organizationmor Classification fociety that
complies with the applicable uniform interpretations and requirements-posted by [ACS.

5.9 | Maintenance manual

The |LNG provider shall maintain a maintenance manual for{their transfer system. The npanual shall
contpin a listing of each piece of equipment contained ,imthe transfer system by serial qumber. The
manpal shall contain a list of the maintenance procedures and inspections recommernded by the
manﬂfacturer and/or required by the competent authority for each piece of equipment. In gddition, the
user|shall maintain a record of all maintenance and\inspections conducted over the last 36 jnonths.

6 LNG bunkering processes and procedures

6.1 [ Mooring

Itis the responsibility of the Master(s) to ensure that the vessel(s) is/are securely moored infaccordance
withl agreed/approved mooring plans. Mooring arrangements should take into account

— wind,

— furrent/tides,

— waves/swell,

— purges<rom passing vessels,

— Jce,and

— changes in draught, trim or list.

Lines, fenders, winches and other mooring equipment shall be visually checked for wear or damage
before bunkering commences.

6.2 Communication in preparation for a transfer

6.2.1 Prior to any connections being made in preparation of an LNG bunkering operation, the
information described in 6.2.2 and 6.2.3 shall be provided (in written or electronic form).
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6.2.2

a)

b)

6.2.3

b)

12

Information that shall be provided for each transfer:

— the

NOTE

information required in the IGF Code, Annex 1;

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

This information can be revised during the transfer if conditions or quantities involved change.

— saturation pressure of the LNG being bunkered;

— how net quantity delivered will be metered and calculated;

— any

Inform
ofther

— loc

— if n
prg

restrictions on bunkering operations that were identiried 1n the risk assessment.

hition that shall be provided for the first transfer between the LNG provider to the opet
eceiving vessel and whenever the information has changed:

htion, if any, of LNG bunkering areas designated by the port or competent dguthority;

o location has been designated by a port or competent authority, the [LNG provider
vide evidence that the port or competent authority has approved the proposed location d

ator

hall
fthe

bunkering operation, unless the bunkering operations will take place outside of national walters;

— any
opé

— the
ESI
floy

Inform

— ad
del
the

— any

— avd

restrictions imposed by the port or competent authorityapplicable to LNG bunksg
rations;

D system and any transfer system limitations in regard to sea states, distance, heigl
v rates.

Information that the operator of the vessel to beJbunkered shall provide to the LNG providef:

htion that shall be provided for each transfer:

bscription of other operations that will be taking place (including LNG and fuel oil bunke
very of stores/lubes, cargo and passenger operation) and that existing procedures pe
se operations simultaneously;

restrictions on bunkering operations that were identified in the risk assessment;

ilable capacity of they)LNG bunker tanks and amount of LNG being requested;

— temperature andpnéssure of the LNG bunker tanks;

— as
(se

Inform

p 6.3).

ntion. that shall be provided for the first transfer, between the operator of the rece

vessel 3

ring

transfer equipment that will be used including connection type, diameter of hoses or pjpes,

Wt or

ring,
rmit

atementthat current conditions are within acceptable parameters of the risk assessment

ving

nd-the LNG pravider, and whenever the information has changed:

— the parameters under which their transfer system/equipment is capable of operating safely;

— connection types to which they can connect;

— diameter of hoses or pipes they can accept;

— ESD systems to which they can connect;

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

— horizontal and vertical distances involved in transferring LNG to the vessel;

— weather conditions under which they can conduct a transfer including temperature, wind,
precipitation, lighting;
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— sea states limitations and conditions under which they can conduct a transfer;

— any restrictions imposed by the 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 operptions to be
conducted. This determination shall be made after a risk assessment is conducted.(Whilg the vessel
recejving the LNG is not required under this document to conduct a bunkering site-asselssment, the
Capfjain or his delegate shall assess if the conditions at the proposed bunkering site’are withjn the limits
presgribed in their bunkering operations procedures and the bunkering operations can b¢ conducted
safely. In most cases, personnel involved in bunkering operations will not-have the legal authority
to require other ships, vessels or personnel to remain outside of any safety zone, or morjitoring and
seculrity areas, that are determined necessary in the risk assessmentCAS a result, personnel involved
in tHe transfer shall devise procedures to minimize the risks when @ safety zone, or a monpitoring and
seculrity 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 gnforcement
perspnnel will be notified in the event the safety or security zone restrictions are violated.

6.3.2 Risk assessment

A rigdk assessment shall be conducted and documented before a bunkering operation is copducted at a
spedific location. The risk assessment shall be conducted by or on behalf of the organizati;L providing
the LNG, or the national or local authorities that have jurisdiction over the safety and secprity where
the punkering operation takes place. Thelassessment will remain valid as long as thg conditions
docymented in the assessment remain atnichanged. If the conditions change, the assessmpnt shall be
revised or performed again.

6.3.3 Conditions considered
As ajminimum, the risk assessment shall consider the following conditions:

— proximity of the buibkering location to areas where personnel, other workers, individuals and/or
the public can beexpected;

— proximity efthe bunkering location to port infrastructure;
— marinetraffic that could impact bunkering operations;

— pxpected sea states, tide changes, currents and weather conditions at the bunkering logation;

— any hot work within the monitoring zone;

— acceptability and/or limitations on conducting other simultaneous operations (SIMOPS), e.g. cargo
operations, bunkering of other fuels, or passenger loading, while LNG bunkering is taking place.
Each pair or group of SIMOPS shall be considered separately (e.g. cargo operations and bunkering).

6.3.4 Assessment methodology

a) Iftherisk assessment is being performed to meet a requirement set by national or local authorities
that have jurisdiction over the safety and security where the bunkering operation will take place,
the assessment methodology used should conform to requirements set by the authorities.
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b) All other assessments should be conducted using methodology that is either a deterministic
approach or a risk-based approach and conforms to the guidelines listed for those approaches that
are described in Annex B.

6.3.5 Acceptable bunkering parameters
Based on the results of the risk assessment, the LNG provider shall define:

the controlled areas/zone (safety, hazard, etc.) that are required,

the acceptable range of sea states, tidal changes, currents and weather conditions under which
bunkerfngcan take ptace safely, and

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

Drity

6.4 Vessel safety assessments

Vessels invglved with the bunkering operations are required by this document to meet the appli¢able

requireme

assessment
shall asses:
parameters

6.5 Tran

6.5.1 LN
and the eme
vessel or ve
the applica
Transfers fH
mobile facil

6.5.2 This
relieve the v

6.5.2.1 Fg

person in CT

the bunker
including bg

ts of the IGF or IGC Code as appropriate. The IGF Code requites specific risk/s{
5 to be conducted during vessel’s design or modification. The vessel Captain or his delg

the conditions of the proposed transfer location to detérniine if they are within
considered acceptable for the vessel to bunker.

sfer procedures

bunker operation shall be conducted in accordance with the detailed fuel handling m3
rgency producers specified in 18.2.3 of the IGF Code that have been approved for the inv(
5sels by their Flag State, Recognized Organization or Classification Society that complies
ble uniform interpretations and requiréments posted by IACS and has classed the vg
om terminals or mobile facility shall'he conducted in accordance with approved termin|
ty transfer procedures.

document requires a levek-of staffing during bunkering operations; however, it does
essel captains or facility-opérators from their responsibilities.

r each bunkering gperation, a qualified person in charge (PIC) for the receiving vessel g
arge for the LNGprovider shall be assigned. These people shall have no other duties dt
ng operations‘that can interfere with them performing their duties as a person in ch
ing able to.activate the ESD immediately if an unsafe condition occurs.

6.5.2.2 On thevessel being bunkered, there shall be a dedicated manifold watch that is ab

communical

1fety
gate
the

nual
lved
with
ssel.
al or

not

nd a
ring
arge

e to

te_with the PIC and will monitor the transfer system for unsafe conditions. The manjifold
watch shall[menitor the transfer operation via CCTV or shall be located close to the receiving magifold
but not in harm’s way. The manifold watch shall not be assigned any other duties that could interfere

with monitoring of the transfer system or immediately communicating with the PIC and activating the
ESD if an unsafe situation is observed.

6.5.2.3 The LNG provider shall allocate a dedicated hose watch that is able to communicate with the
PIC and will monitor the transfer system for unsafe conditions. The hose watch shall monitor the transfer
operation via CCTV or shall be located close to the discharge manifold but not in harm’s way. The hose
watch shall not be assigned any other duties that could interfere with monitoring of the transfer system
or immediately communicating with the PIC and activating the ESD if an unsafe situation is observed.

6.5.3 Planned operations checklist “Part A” (see Annex A) shall be completed within 48 h of the planned
bunkering operation and may be conducted in person or electronically as long as copies of the completed
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signed (electronic signature is acceptable) checklists are available at the transfer location and retained in
accordance with Clause 9.

6.5.4 The bunker provider is responsible for advising the receiving vessel of local regulatory
requirements, notifications and competent authority approvals required for LNG bunkering operations.

6.5.5 The two PICs shall decide and agree who will make the manifold connections for receiving 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

mair

6.5.]

tained by the LNG provider.

 Communications for the transfer to be conducted shall meet the following requirems

The means of communication shall allow immediate communications betweéen the two

tonference. The language that will be used shall be recorded in Part.B of the check sh
Annex A.

Flectronic devices used for communications shall be of a type’approved by the competer
both parties shall agree on the channel they will use exclusjvely during the transfer and
ho other operations on that channel. A dedicated hardwited telephone may be used; h
phones are not authorized.

Che above is in addition to the ESD LNG provider to vessel being bunkered link; h
hardwired telephone could be incorporated into this link.

6.5.8 Pre-transfer conference shall be conducted before the transfer begins and the bunke

shall
state

6.5.

gas

6.5.]

be signed and retained by both parties. The pre-transfer conference shall cover the
d in Parts B to D of the check sheetsdisted in Annex A.

nts.

PICs.

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

bet listed in

tauthority;
ill conduct
owever, cell

pwever, the

r checklists
information

The transfer system between the last shut-off valves of the LNG provider and those ¢f the vessel
being bunkered shall be drained\ahd purged without releasing the LNG or natural gas to the
whep the bunkering operation”ends. Mobile facility operations may substitute alternate
for this requirement if thealternate procedures are approved by the authorities with juris
mobile facility operatiofisy)conducted at that location and do not result in the releasing the LN

the atmosphere:

|0 Personnel protective equipment required. Personnel with assigned duties that will

withlfin closeproximity of the LNG transfer system could be exposed to cryogenic liquid and ¢

eme

Fgency-and shall wear as a minimum:

h hard hat with face shield,

htmosphere
procedures
Hiction over
|G or natural

place them
ld gas in an

safety shoes,

protective cryogenic gloves with protective sleeves for arms and with elastic ends, and

non-static electricity accumulating, flame retardant or cotton long sleeve shirt and pants.

6.5.11 Post-transfer conference shall be conducted upon completion of transfer operations and the
bunker checklists shall be signed and retained by both parties. The post-transfer conference shall cover
the information stated in Part E of the check sheets listed in Annex A.
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7 Management system/quality assurance

7.1 Management systems

Organizations desiring to be compliant with this document shall list conformance with this document
as a management objective in their management system. Management systems that can be used are
[SO 9001, ISO 14001, ISM, ISO/TS 29001 and API Spec Q1.

7.2 Management systems for transfer equipment manufacturers

Equipment mmmmnn:ﬂt in
the applicable clauses of this document and the manufacturer/fabricator of such equipment;shall be

compliant tp one or more of the management systems listed in 7.1 or be listed on the API Compositd List
(for that pidce of equipment).

8 Personnel training

8.1 Vesse¢l personnel training requirements

in the Seafgrers’ Training, Certification and Watchkeeping (STCW) Code for IGC Code vessels (vepsels
delivering the LNG) or the IGF Code (vessels receiving the LNG).regardless of whether the vesgel is
involved in [nternational service or is under IMO size limits.

Personnel %n bunkering and receiving vessels shall meet the applicable{rainhing requirements outlined

8.2 Additional training requirements for personnelinvolved in bunkering operations
on vessels

8.2.1 General

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

— all appliicable requirements of thiss\document and the procedures and documents developed by the
vessel gperators to conform with the requirements of this document;

— appropriate equipment specific familiarization with arrangements, procedures and operatjonal
characteristics that arexelévant to their routine and emergency duties;

— actions|to be takenahad notifications to be made in the event that the LNG transfer proceduref are
not being followed\or a dangerous situation has been observed.

8.2.2 Pensonnelproviding LNG from port or mobile facilities training

This documefit—requires—personnel—that—wil-be—conductingENc—bunkering—operations—from-LNG
bunkering terminals or mobile LNGN facilities to be trained in accordance with local regulations
and industry standards and all applicable requirements of this document and the procedures and
documents developed by the vessel operators to conform with the requirements of this document.

8.3 Documentation of training

Organizations desiring to comply with this document shall maintain records that document that their
personnel are current with the training requirements listed in this clause as applicable. This document
shall list the personnel and the dates they received this training. Refresher training on the requirements
of this document shall be repeated every 5 years.
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The following records and documents shall be maintained by parties that comply with this document:

The transfer system analysis required by 5.7. This information shall be readily accessible to an

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

Documentation from a Flag State, Recognized Organization or Class Society indicating the vessels

involved and equipment or procedures subject to their approval comply with appli

cable rules.

This information shall be readily accessible to an auditor during a management system audit if

compliance is being assessed.

Documentation indicating port facilities, vehicles or portable tanks (if any) are ‘ih

A listing of maintenance and inspections for equipment recommended or required by thg
manufacturers’ ofthe equipmentlistedin 5.6 and arecord for atleastthelast36 months of]
br maintenance performed on this equipment. These records shall be adequately detaile
the specific equipment involved, what was done, the date it was performed, personnel i
the findings. This information shall be readily accessible by pexsoinel involved in LN

bperations and to an auditor if compliance is being assessed.

Copies (electronic or hard copy) of all completed checklists for at least the past 12 nj
nformation shall be readily accessible to an auditor if compliance is being assessed.

[raining records (electronic or hard copy) as required'in 8.2 shall be maintained for at 14
Chese records shall identify the contents of the'training received, names of people r¢
'raining, date of training, method of training (e.g. classroom, online or supervised
fraining), date of training and how satisfactory performance was evaluated. This
thall be readily accessible to an auditor,during a management system audit if complia
hssessed.

Copies of the risk assessment required in 6.3 or 6.4.

LNG bunkering procedures manual that provides:

all personnel involved” with LNG bunkering operations with a description of
(including meeting-the requirements of this document) related to LNG bunke
during and after)LNG bunkering operations are conducted including actions to be
emergency;

a description of the bunkering parameters for which the bunkering transfer
vessels/facilities involved have been designed;

listing of any limitations on bunkering operations that were identified in the risk as
imposed by competent authorities;

compliance

with the requirements of this document. This information shall be readily accessible bly personnel
nvolved in LNG bunkering operations and to an auditor if compliance is being assessed|.

P equipment
inspections
1 to identify
hvolved and
i bunkering

onths. This

bast 5 years.
rceiving the

on-the-job
nformation
hce is being

heir duties
'ing before,
taken in an

system or

sessment or

listing of personnel currently qualified to conduct LNG bunkering operations;

transfer;

listing of emergency contact information.

a listing of maintenance and inspections for equipment of the equipment involved in the LNG

The manual may be incorporated into existing procedure manuals as long as the manual is readily
accessible to involved personnel at each transfer site and to auditors. The LNG bunkering procedures
manual should be readily accessible to personnel involved in LNG bunkering operations and to an
auditor during a management system audit if compliance is being assessed.
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Annex A
(normative)

LNG bunker checklists

The following checklists (Part A to E) were developed for use with this document, alternative check
lists may be used as long as they contain at least the same information that is listed in the attached

check sheet]
to only be c
parties invg

As an optio
Association]
-checklists)

a) both pg

b) the con

c) the sanpe checklists are used from pre-operations through complétion of the transfer (no mi
of lists),

5. 6.2.1 and 6.2.2 may be considered and checklist items that apply to those items that
bnveyed once (and after any changes) need not be checked off after the first transfemif
lved in the transfer agree and local or national authorities allow the omission.

h, the LNG bunker checklists (version 3.6, 2015) developed by SGMF and the Internat
of Ports and Harbors (IAPH) published by IAPH (http://Ingbunkering.org/Ing/bu
may be used in place of the attached checklists under the following conditions:

rties involved agree to use the alternative checklists;

|petent authorities permit their use;

heed
both

onal
hker

xing
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Part A: Planned Operations Checks

ISO 20519:2017(E)

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

Planned date and time

LNG receiving vessel

Por{ and Berth or location LNG bunker vessel
Check Receiving | Bunker Bunl_(er Remlarks
vessel vessel terminal
1 Emergency fire plans are located Location:
externally
International shore connection .
2 : Location:
available
3 Firefighting equipment available
for use
4 Gas detection equipment tested,
calibrated and available for use
5 Personnel protective equipment
available for use
6 [|Water spray system available far use
~ Spill containment and hull
protection system in place
8 LNG transfer pumps and/or
equipment in working order
9 Remote controlwvalves tested and in
working ordér
LNG tankipressure control
10 . : )
equipthent in working order
Insttumentation, control, shutdown
11 L :
and safety devices in working order
Bunker ptans, operations manual
12 |and emergency procedures are
available
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Check

Receiving
vessel

Bunker
vessel

Bunker
terminal

Remarks

Personnel have required training
13 |and are instructed in the use of the
equipment and procedures

Bunker provider list of local Port State Control (PSC) restrictions or notifications required as a

This indepg
this docum
appropriate

14 condition of the planned bunkering operation (i.e. wind speed less than 25 knots):

a.

b.

C.

d.
DECLARATION
The unders]gned as applicable have checked the above items in Part A and are‘satisfied that the enfries
made are cqrrect.

Regeiving vessel Bunker vessel Bunker terminal

Name: Name:
Position: Position:
Signature: Signature: Signature:
Date: Date:
Time: Time:
Instructiong for completing this checklist

ndent declaration should be signed only by the applicable party. Once signed, copig¢s of
ent shall be kept onboard the LNG receiving vessel and the bunker vessel or termingl (as
) for at least 1 year.
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LNG BUNKER CHECKLIST

Part B: Pre-Operational Checks

ISO 20519:2017(E)

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

Receiving
vessel

Bunker
vessel

Terminal

Code Remarks

Part A has been completed
and conditions noted have not
changed

Permission (if applicable) for LNG
bunkering received and
notifications made

Present weather and wave
conditions are within agreed
limits

AR

Vessels are securely moored with
sufficient fendering

There is a safe means of access
between the vessels

The LNG bunker manifoldis
sufficiently illuminated

AR

The vessels are ablée to move
under their owrn’power in a safe
and unobstrueted direction

Adequate'supervision by
respounsible individuals is in place

The 'method of electrical
insulation has been agreed upon

10

The controlled area designated,
marked and free of unauthorized
personnel

A, R |Location:

11

Control of ignition sources in
controlled area implemented

AR

12

Material safety data sheets
(MSDS) for LNG available

13

External doors, portholes and
accommodation ventilation
inlets closed

© IS0 2017 - All rights reserved
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ISO 20519:2017(E)

Check

Receiving
vessel

Bunker
vessel

Terminal

Code Remarks

14

An effective means of
communication has been tested
and language for communication
agreed upon

A |Language that
will be used:

Primary system:

Backup syster

=

VHEUHF
Channel:

15

Emergency procedures reviewed
and el:ergency shutdown
systems (ESD) tested. Closing
times|for ESD’s exchanged

A~ |Emergency stpp
signal:

Provider ESD:

16

Procedures for prevention of
falling object in place

17

An efflective deck watch has been
established to monitor mooring

18

An efflective LNG bunker
oversight has been established to
monitjor piping and controls

19

Persophnel working in the vicinity
of the|LNG bunker manifold are
usingfappropriate persohnel
proteg¢tive equipmeént

20

LNG BHunker-eommnections are in

Dry—k;ileak couplings installed on
working erder

21

Bunké¢r-connections are

adequately supported,

properly connected and leak
tested. Unused connections are
closed, blanked and fully bolted

22

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

23

Part C has been completed

24

The receiving vessel confirms
that LNG bunker operations can
commence

22

P Time notified:
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DECLARATION

ISO 20519:2017(E)

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

made are correct.

Receiving vessel Bunker vessel Bunker terminal
Name: Name: Name:
Position: Position: Position:
Signature: Signature: Signature:
Dattln' Date: Date:
Time: Time: Time:

Instyuctions for completing this checklist

The [‘codes” indicate the following:

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

b) R (Re-check): indicating that the item will be periodically reconfirmed at intervals agrgeable to the

barties;

c) P (Permission): indicating that permission has been granted\by the appropriate authorfties.

This| joint declaration should be signed only when both parties have checked and acdepted their
assigned responsibilities. Once signed, copies of this doctitment shall be kept onboard the LNG receiving

vessel and the bunker vessel or terminal (as appropriaté) for at least 1 year.

© IS0 2017 - All rights reserved
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LNG BUNKER CHECKLIST
Part C: LNG Transfer

This part of the checklist should be completed immediately before the start of transfer operations by
the LNG bunker provider and receiver.

Planned date and time LNG receiving vessel

Port and Berth or location LNG bunker vessel
AGREED STARTING TEMPERATURES AND PRESSURES
Note the agleed physical quantity unit (PQU): m3 Tonnes I
Receiving vessel Provider Unitsa
Tank1l | Tank2 | Tank1 | Tank2
LNG tank start temperature °C/°F
LNG tank start pressure bar/psi/MPa (absolute)
Available LNG tank capacity _ PQU
a Delete ps appropriate.
AGREED BUNKER OPERATIONS
Receiving vessel Unitsa
Tank1 Tank 2
Agreed quantity to be transferred PQU
LNG tanks sfart pressure bar/psi/MPa (absolute)
Start pressure at manifold bar/psi/MPa (gaugdq)
Starting floy rate PQU per hour
Maximum tansfer flow rate PQU per hour
Topping off flow rate PQU per hour
Maximum pfessure at manifold bar/psi/MPa (gaugd)
a Delete 4s appropriate.
AGREED MAXIMUM AND MINIMUM BUNKERING PARAMETERS
Receiving vessel Maximum Minimum Unitsa
LNG bunker tank pressure bar/psi/MPa (absolute)
LNG temperature °C/°F
Filling limit of LNG bunker tanks %
a Delete as appropriate.
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AGREED SIMOPS LNG BUNKER/OIL BUNKER/CARGO OPERATIONSY

ISO 20519:2017(E)

Activity

Receiving vessel

Bunker vessel

Bunker terminal

RESTRICTION ON AGREED DEVIATION IN LNG BUNKER OPERATIONS?)

Activity

Receiving
vessel

Bunker vessel

Bunker
terminal

Mitigation ILeasures

DECLARATION

The pundersigned as applicable have checked the above items in-Rart C and are satisfied that the entries
madg are correct. We have arranged for the repetitive cheeks, noted as code “R” in Part|B, to be re-
chedked at intervals not exceeding ___ min. If, to our knowledge, the status of any item chanjges, we will
immlediately inform the other party.

Receiving vessel Bunker vessel Bunker terminal
Name: Name: Name:
Position: Position; Position:
Sigrjature: Signatére: Signature:
Date: Date: Date:
Timle: Time: Time:

Instiuctions for completing this’checklist

This|joint declaration should be signed only when both parties have agreed on the informjation. Once
signgd, copies of this,decument shall be kept onboard the LNG receiving vessel and the bunker vessel or
ternjinal (as appropriate) for at least 1 year.

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.

© IS0 2017 - All rights reserved
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ISO 20519:2017(E)

LNG BUNKER CHECKLIST
PART D: SIMOPS

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

Port and Beérth or location LNG bunker vessel

Receiving | Bunker

Check
vessel

Terminal |.Code Remarks

LNG Hunkering simultaneously
1 with a@ther fuels is in accordance
with the vessel’s fuel handing
manupl

LNG Tnkering simultaneously

with dargo operations is in
accordlance with terminal
procefures

Compgtent authorities have
3 |granted permission (if applicable)
for sitpultaneous operations
Safety
and o

measures are agreed upon
pserved

4 AR

DECLARAT|ION

The undersigned as applicablethave checked the above items in Part D and are satisfied that the enfries
made are cqrrect.

Regeiving vessél 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)
b)

parties;

c)

26

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

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

R (Re-check): indicating that the item will be periodically reconfirmed at intervals agreeable to the
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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 1 year.
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ISO 20519:2017(E)

LNG BUNKER CHECKLIST
Part E: Post-Transfer 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 Berth or location LNG bunker vessel
Check Receiving | Bunker Bunker Remarks

vessel vessel terminal

Manifpld valves are closed and
ready|for disconnection

LNG Hunkering lines have been
2 warwIed-up, purged and ready for
discomnection

Contrplled area has been
3 |deact]vated and vessels in the
vicinity notified

The r¢ceiving vessel has been
4 |notifigd that LNG bunkering is
complete

Near Jnissies and incidents Report number:
reporfed to competent authorities

Time notified:

RECORD OF PERIODIC CHECKS

A record of|periodic re-cheegk of conditions as agreed in Parts B and D. Observations should be njoted
under “Remlarks”.

Receiving | Bunker Bunker

. Remarks
vessel vessel terminal

Date Time
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DECLARATION

ISO 20519:2017(E)

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:
Dattln' Date: Date:
Time: Time: Time:

Instyuctions 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
ternjinal (as appropriate) for at least 1 year.

© IS0 2017 - All rights reserved
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Annex B
(normative)

Risk assessment and controlled zones

B.1 General

A risk asse
operations.
a) ifthelo
b) ifthere
Examples o
— marine
— sea stat
— winds;

— severe

— trespag
If LNG or n

an air fuel n
zone design
be exposed
shall be cre

The safety
zones defin
location of
bunkering f
for the LNG
areinthep

The monito
to monitor
monitoring

tsment needs to be conducted to determine if a location is acceptable for LNG bunksg
The assessment needs to consider

cation is subject to any influences that could hinder a safe LNG bunkering operation, ar
is an accident and LNG/gas is released will the damage be minimized.

Finfluences that could hinder a safe LNG bunkering operation include-the following:
traffic;

es, currents, tidal actions;

weather;
sing personnel.

htural gas is accidently released, it will spread out, warm and rise slowly. Once it achi
hixture that will support combustion, it'will burn when an ignition source is found. A s3
ed to ensure that only essential personnel and activities are allowed in the area that ¢
to a flammable gas in case of ar accidental release of LNG or natural gas during bunkg
hted. This annex provides guidance on the determination of that safety zone.

rone will normally be inside the monitoring/security area and shall encompass hazar
ed by IEC 60079-10-1 ‘er other relevant regulations. Figure B.1 illustrates the rel
the safety zone, the-hazardous zone and monitoring and security area related td
acility. The combined hazardous zones (including relief valve vent outlets) and safety z
receiver and KNG provider shall be considered in this risk assessment, particularly if
roximity of unsecured ventilation inlets.

fing and\security area is a larger area that extends beyond the safety zone and is establi
ressel traffic and other activities that could be a threat during the bunkering operation
and security area shall be established by the LNG provider and competent local author

Procedures

ring

d

eves
fety
ould
ring

Hous
htive
the
pnes
they

shed
The
ties.

Fnr' DCf‘Q]‘\]lC]’\lhﬂ' mnnlfnrlng anr‘ cnrnrifv areas—are hnynnr‘ the crnpn nf fh!c r‘r\rn

ment.

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.
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