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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
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Introduction

The original

liquefied natural gas (LNG) business was based on long-term sale and purchase agreements with

essentially dedicated fleets and terminals and each party having a thorough understanding of the particular
ship/shore interface, which resulted in a safe and reliable operation.

The considerable gmw‘rh of the | NG short-term and spot cargo markets has resulted in the requirement to

ensure that
safe transpo

he ship/shore interface issues are standardized and well understood to ensure the continuing
tation of LNG.

It is necessary that each LNG port facility and terminal have its own specific safety and operational sygtems

and that LN
particular ca
and applied

ship and shofe or vice versa.

5 carriers using the facility comply with these systems. For all vessels, it is_hecessary to take
e to ensure that the basic requirements laid down in this International Standard are undergtood
bt each cargo transfer in order to ensure the safe, secure and efficient transfér of cargo between

This International Standard relates to marine operations during the vessel's port transit and the transfer of

cargo at the
(IMO), the S

Ghip/shore interface taking into account the publications of the International Maritime Organization
pciety of International Gas Tankers and Terminal Operators{SIGTTO), the International Grdup of

Liquefied Nagtural Gas Importers (GIIGNL) and the Oil Companies sInternational Marine Forum (OCIMF).

Relevant publications by these and other organizations are listed in the Bibliography.

It is not negessary that the provisions of this International Standard be applied retrospectively and it is
recognized that national and/or local laws and regulations tak&*precedence where they are in conflict with this

International

Vi

Standard.
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dan

1

This

the safe transit of an liquefied natural gas carrier (LNGC) through the port area and.the safe
transfer of its cargo. It is applicable to

a)
b)
c)

d)

d port operations

$cope

nternational Standard specifies the requirements for ship, terminal and port service provids

pilotage and vessel traffic services (VTS);
fug and mooring boat operators;

terminal operators;

ship operators;

suppliers of bunkers, lubricants and stores and other providers of services whilst the L]
moored alongside the terminal.

nternational Standard includes provisions for

a ship's safe transit, berthing, mooring and unberthing at the jetty;
¢argo transfer;

access from jetty to ship;

operational communications between ship and shore;

ironing), wherg)applicable;
the liquidshitrogen connection (where fitted);

hallast water considerations.

brs to ensure
and efficient

NG carrier is

all instrumentatiofi,/data and electrical connections used across the interface, including OPS (cold

This International Standard applies only to conventional onshore liquefied natural gas (LNG) terminals and to
the handling of LNGC's in international trade. However, it can provide guidance for offshore and coastal
operations.

© 1SO 2010 — All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (in

cluding any amendments) applies.

IMO"), International ship and port facility security code (ISPS Code), 2003

IMO, International code for the construction and equipment of ships carrying liquefied gases in bulk

(IGC Code),

1993

SOLAS?) chapter -2 and chapter V, regulation 12

3 Terms

31
For the purp

3.1.1
communica
all methods ¢

3.1.2
control roon
area situated

313

convention
LNG export
or unloading

NOTE TH
laden LNG ca
to the shore |
access and eg

definitions and abbreviated terms

Terms and definitions

ses of this document, the following terms and definitions apply.

ion
f transmitting written or verbal information, including information covered by data links

n
in the terminal from which cargo operations are monitored and controlled

| onshore LNG terminal
r receiving terminal that is located on-shore and that has a marine transfer facility for the lo
of LNG carriers in a harbour or other. sheltered coastal location

e transfer facility consists of a wharf or fixed structure capable of withstanding the berthing loads of
rier of a given specification and.mooring the vessel safely alongside. This includes any structure conr

ress for personnel performing“maintenance or operational duties.

release system

brovides a.positive means of quick release of transfer arms and safe isolation between shi
ng a predefined procedure including an emergency shut-down (ESD)

e operation of the emergency release system can be referred to as an “ESD II”.

ading

B fully
ected

y a trestle, tunnel or other means, facilitating the LNG transfer and ancillary services and providing safe

b and

3.1.4
emergency
ERS

system that
shore, follow
NOTE TH
3.1.5

emergency shut-down

ESD

method that safely and effectively stops the transfer of LNG and vapour between ship and shore or vice versa

NOTE
confused with

other emergency shut-down systems within the terminal or on board ship.

1)
2)

IMO International Maritime Organization

SOLAS: International Convention for Safety of Life at Sea.

The operation of this system can be referred to as an “ESD I”. Ship/shore ESD systems should not be

© 1SO 2010 — All rights reserved
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3.1.6
fail-safe
property of a component or system that fails towards a safer or less hazardous condition

3.1.7

jetty

facility consisting of a trestle or similar structure, berthing facilities including fendering and topside equipment
to enable the transfer of LNG between ship and shore

3.1.8

LNGC cargo control room

area situated-onboardthe-ship

3.1.9
LNGC heel
quantity of cargo that remains on board (ROB) after discharge to maintain the cargo tank tempefature and/or
to provide fuel gas

3.1.1D
marine exclusion zone
area pround the jetty (3.1.7) in which no unauthorized traffic is allowed to‘enter

NOTH 1 This may vary according to jetty operations and security levels,

NOTH 2 There may also be a land-use planning exclusion zone, ih. which no public permanent human activity is
allowgd.

3111
moving safety zone
area jaround the transiting LNG carrier, into which.no,unauthorized traffic is allowed to enter, solas to protect
the vessel from marine hazards (collision, grounding) while in transit

3.1.1p

onshore power supply

OPS

provision of electrical power to a vessel from shore to minimize local atmospheric pollution
NOTH This can be referred te-as-“cold ironing”.

3.1.18

ship's cargo manifold
flanged pipe assembly;” mounted on board ship to which the outboard flanges of the transfer arms are
conngected

NOTE See also OCIMFI4],

3141

ship/shore compatibility study
study undertaken by the ship owner or technical manager and terminal operators to ensure the vessel can
safely berth and transfer cargo at a particular terminal

3.1.15
ship/shore interface
matching of ship to shore and all operations relating to LNG cargo transfer, ship's access and ship's supplies

3.1.16

ship/shore safety check-list

list of items that are checked by ship and shore prior to commencing cargo operations using the current
ISGOTT edition as applicable to the transfer of LNG

NOTE See Reference [2].

© 1SO 2010 — All rights reserved 3
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3.1.17

vessel traffic services

VTS

shore-side systems which range from the provision of simple information messages to ships, such as position
of other ftraffic or meteorological hazard warnings, to extensive management of traffic within a port or
waterway

NOTE SOLAS Chapter V (Safety of Navigation) states that governments may establish VTS when, in their opinion,
the volume of traffic or the degree of risk justifies such services.

3.1.18
vetting
process of rlnarine quality assurance by assessing ship quality against a known standard to detefmine
acceptance fpr use

NOTE 1 THe process of assessing the ship quality should include the assessment of operational-standards pf the
vessel, includlng crew competency and training, adherence to class and international rules and \the ship's pHysical
condition.

NOTE 2  Recognized industry inspection reports of the ship, ship manager, port state eontrol databases and|class
reports provid¢ some of the information that assist in determining the vetting decision.

3.2 Abbregviated terms

ERC emergency release coupling

LNG liquefied natural gas

LNGC liquefied natural gas carrier

QC/DC uick connection/disconnection coupling
ROB emaining on board

SSL ship/shore link

4 Description and hazards of LNG

The charactgristics of LNG are_described in EN 1160281,

The main hagards are also‘defined in EN 1160 and those most important in the transfer of LNG are:
— the cryogenic_ témperatures, which can cause injury to people (frostbite), and also cause damage to| non-

cryogenic matérials such as carbon steel, which lose their mechanical properties, become brittle and
fracture;

— fire, explosion or asphyxiation from possible leaks or spillage of LNG;

— the overpressure resulting in shock waves, caused by rapid phase transition (RPT) of LNG due to the
interaction between LNG and water;

— overpressure due to thermal expansion of trapped LNG.
Release to the atmosphere should be avoided as methane is considered a greenhouse gas.

NOTE It is necessary that standards for security, fire protection equipment and explosion-proof equipment be in
accordance with local rules and regulations as appropriate to the application.

4 © 1SO 2010 — All rights reserved
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Potential hazardous situations associated with LNG transfer

The following hazardous situations should be considered for operational and contingency planning by all
relevant parties:

6

failure of ship's mooring;

incorrect adherence to cool-down or warm-up procedures, including purging and draining of transfer arms
and piping;

flange and valve leaks including QC/DC;

overfilling of tanks (ship and shore);

NOTE Experience shows that overfilling of ship's tanks, due to human error, also (oceurs dufing discharge
¢perations.

fgilure of ERC, including activation of coupler whilst ball valves are still open;
gverpressure/underpressure of tanks (ship and shore);

excessive surge pressure in transfer lines.

Possible factors affecting ship/shore interface and port operations

The fpllowing factors should be considered for operational’and contingency planning by all relevapt parties:

a)
b)
c)

d)

i)
)

environmental factors;

atmospheric conditions (wind, lightningetc);

gea conditions;

gurrent effects to determine the berthing strategy;

geismic conditions (potential for earthquake and/or tsunami);

rise and fall of thedide;

L.

silt (turbidity).in harbour water that can be deposited in ballast tanks;

ice conditions affecting navigation, port and jetty operations;

tropical revolving storms;

high latitude factors;

Other factors that should be considered are

heavy jetty contact during berthing or unberthing;
impact from another ship;

LNG ship movement along the jetty, e.g. due to engine control malfunction, tidal forces, wind and wind
gusts, failure or slackening of mooring lines, or by the interaction effect from ships passing nearby;

grounding and other navigational errors during port transit;

© 1SO 2010 — All rights reserved 5
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— loss of L

NG ship power or tug line or engine failure during ship manoeuvring;

— bunkering and storing;

— noxious

or flammable gas release at the terminal or its surroundings;

— emergencies including fire on vessel or shore.

NOTE

See Annex A for information on ship's equipment.

7 Jetty

7.1 Siting of jetty

The location
assessment

— physical
— local ocq
— frequend

— closest
zone;

— distance]

— potentia

— total inventory of flammable products on the jetty;

— emerger

— potentia
control;

— distance

— type of

requirements between LNG and other cargo types;

— proximit

aking into consideration, as a minimum, the following:

location of the berthing facility with regard to marine topography;
panographic and meteorological conditions;

y, displacement and types of passing ships;

pboint of approach and course of passing ships, including the requirements of a moving §

to populated areas and population density;

for future increase in port traffic;

cy departure considerations;

for uncontrolled sources-of ignition nearby, over which the terminal operator might not

from other berths;

products -and” operations on adjacent berths, including the different safety philosophieg

,«displacement and type of vessels manoeuvring at adjacent berths.

and configuration of the LNG jetty and marine exclusion zone should be the Tesult of a risk

afety

have

and

Mitigation measures may include stopping cargo transfer whilst a vessel is manoeuvring at an adjacent berth,
increasing the number and power of tugs, and more restrictive environmental windows.

All applicable national statutory and regulatory requirements shall be complied with.

Risk assessments required or recommended by Clauses 7 and 8 should be undertaken by a team including
personnel with marine expertise, LNG carrier operational experience and local knowledge.

Sources of additional information and guidance are listed in the Bibliography.
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7.2 Multi-product berths

A berth may be designed to handle LPG, condensates, other hydrocarbons or liquefied gas products in
addition to LNG.

The differing safety philosophies and process requirements of the LNG industry to those of the dry cargo
trades shall preclude the sharing of marine facilities between these trades due to unacceptably high levels of
risks.

7.3 Vapour return system

Presgure management for the ship's tanks should be provided through the vapour arm linking with the
termipal.

The Vessel shall not be loaded unless the vapour arm is connected. The system shall-be opg¢rational and
capable of accepting the maximum vapour flow required to meet the loading rate.

The Vessel should not normally discharge unless the vapour arm is connected. However, on @ non-routine
basig, it might be acceptable for the ship to discharge while maintaining ts-tank pressure usjng on-board
vapofizers, e.g. during vapour arm maintenance.

Ventihg by either ship and/or terminal shall be permitted only under efaergency conditions.

NOTH Many ships are now being fitted with gas combustion units\(GCUs) to control a tank's pressure jn the event of
excessive boil-off. The US CFR 154.703[24] requires that these units Have a maximum exhaust temperature|of 535 °C and
do no} exhibit a visible flame.

8 Marine operations

8.1 | General
A ship/shore compatibility study shall be_undertaken prior to any LNGC visiting a terminal for the first time.

Every phase of the LNGC's transit from the open sea to its terminal berth and return to sea shalll be analysed
to mitigate the potential for ansineident. Both the physical features of the transit and associated port services,

includling pilotage and towage, Shall be examined to ensure the safety and security of the operatign.

Port Bnd/or terminal operators should ensure that the condition of the vessel is suitable to transfer cargo at
their ferminal; this nermally requires a vetting inspection.

The terminal shetld ensure that it is operating to best industry practice, such as OCIMF[23],

It is recommended that, where possible, the terminal access reports from an existing ship inspectjon system to
minimize, the burden on the ship's staff due to repetitive inspections.

8.2 Port transit

8.2.1 Passage planning

The vessel shall have available a passage plan for the port transit. The plan shall include careful evaluation of
the berthing strategy, particularly in ports with strong currents and large tidal ranges.

There shall be an exchange of information between ship's master and pilot in safe water prior to commencing
the port transit.

It is recommended that passage plan information (including “abort” procedures) be provided to the LNGC in
advance of arrival, so that the ship's master can incorporate it into the vessel's passage plan.

© 1SO 2010 — All rights reserved 7
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8.2.2 Moving safety zones

A moving safety zone shall be established around the transiting LNGC, into which no unauthorized traffic shall
be allowed to enter. The purpose of this zone is to protect the vessel from marine hazards (collision,
grounding) while in transit. The dimensions and shape of this zone and the necessity for escort vessels shall
be determined by a risk assessment and/or local requirements, giving, as a minimum, consideration to traffic
type, movement and density, channel dimensions, tidal factors and meteocean factors.

8.2.3 Limiting environmental conditions for operations

Limiting meteorological and/or bathymetric conditions for both ship operations alongside and port transits shall

be establishg¢dand reviewed as necessary.

Current weather forecasts shall be made available to the ship from shore. The decision to berth\or unberth
should take into consideration the time required for cargo transfer and the safe departure of the.vessel taking
into account |any restrictions of partial filling of cargo tanks (see 8.4.1). Real-time wind speed@nd directfon at
the berth shquld be available to the vessel prior to berthing and while alongside.

Weather forecasts generally give average wind speeds at 10 m height. This should be taken| into
consideration when making operational decisions for berthing high-sided LNG carriers.

8.2.4 AncHorages

No anchorage dedicated for use by laden LNG carriers shall be located in a position where there is a rjsk of
collision with{large-displacement vessels travelling at speed.

If deemed necessary, provision should be made for an emergency anchorage if it is required for the vesgel to
abort the port transit and be unable to return to sea.

8.3 Port dervices

8.3.1 Gengdral

All providers |of operational port services shduld have a quality assurance system in place.

8.3.2 Vesspl traffic services

A vessel traffic service shall be“provided in accordance with the requirements and recommendations of
SOLAS chapter V (Safety of Navigation).

Vessel traffid services (VIS) contribute to the safety of life at sea, the safety and efficiency of navigatiop and
the protection of the marine environment, adjacent shore areas, work sites and offshore installations| from
possible adverse effects of maritime traffic.

The level of setvices provided by the VTS shall be commensurate with the volume of traffic and/or degiee of

risk associated with the approaches, pilotage and berthing at the LNG terminal.

8.3.3 Tugs

The number and power of the tugs should be such that they can safely berth the LNG carrier if one of the tugs
or the LNG carrier loses propulsive power or steerage, at the maximum operational weather conditions
permitted for berthing. Escort towage philosophy should consider the risks of grounding or collision through
loss of steerage or power by the LNG carrier.

When there is a possibility during towing operations that the load on the towing line can exceed the safe
working load of any part of the system, a tension meter should be fitted on the tug. See OCIMFI[2],
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8.3.4 Pilotage

Pilots of LNG carriers shall assist in the development of the ship-handling parameters for the terminal and
undergo training in the handling of these vessels. Where possible, this development and training should be in
conjunction with tug masters, at a full mission (real-time) bridge simulator prior to the commencement of
operations.

Depending on the frequency of pilotage operations, it can be necessary to undertake regular retraining
utilizing real-time simulators and manned models.

8.4

8.4.1

The

the ti

Itis

can

haza

It car

that

its sU
be st

Prior[to any departure, the ship's master shall be satisfied that it is safe to do so.

Port pperators should be aware that a large number of LNGC's have steam turbine propulsion
which), constantly at low speed using a turning-gear, whilst the vessel is at the berth. Care sho
that opes and booms are kept clear of the propéller.

8.4.2| Restricted areas in the vicinity of the berth

To guard against collision or interaction from passing vessels when the LNG carrier is alongsi
restricted areas for other maritime traffic shall be defined by the appropriate authorities and

Thes
dams

Mitig
esco

8.4.3

The

Marine interface

Berth area
berth area shall be maintained at a suitable depth to ensure sufficient under-keel clearance g
Je.

referable to locate a jetty where vessels have the ability to leave the berth,atall states of th
e situations where it is essential that the vessel be able to depart the‘berth at any time dy
rds, e.g. in ports that can be affected by sudden katabatic winds, tsunaniis, etc.

¢

be necessary for an emergency departure to take into account weather conditions and
he vessel can experience unacceptably high dynamic loading*(sloshing) to the containmen
pporting structure if it proceeds to open sea with partiallyfilled tanks. Any critical tank-fillin
bted at the ship/shore meeting and contingency plans developed for departure scenarios.

1

e should be the result,ef both simulations and risk assessment undertaken to evaluate the

htion measurés may include speed and distance limits for passing vessels, the presence of
t towage for(passing vessels or protective berth location.

Berthing and mooring aids

t all states of

e tide. There
e to external

he possibility
I system and
g limits shall

the shaft of
uld be taken

He the berth,
the terminal.
possibility of

ge from passing vessels, taking into consideration traffic frequency, possible impact angl¢, speed and
displacement of passing.vessels relative to the location of the jetty.

standby tugs,

oifowing berthing and mooring alds should be provided:
speed of approach indication;

wave height indication, if necessary;

tide and current indication, if necessary;

anemometer,

mooring tension indication.
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8.4.4 Fenders

The fenders shall be located so as to contact the LNGC's hull on the parallel body. The fenders should have
sufficient surface area to avoid damaging the ship's hull. The terminal should ensure that both the ship's
master and pilot are aware of the maximum speed and approach angle to ensure that the berthing speed can
be undertaken safely and the ship's master and pilot should ensure compliance with these berthing operating

limits.

8.4.5 Mooring arrangements

The ship's mooring operation shall be controlled by the ship's master, assisted by the pilot and the terminal

representatijes positioned on the jetly.

The managgment of the mooring arrangements is of utmost importance to ensure that the ship remains
secure in its| position relative to the transfer arms envelope. Proposed mooring arrangements for an|LNG
carrier shall he assessed using validated computer-based programmes developed for this pufpose, taking into
consideration local environmental data and criteria.

The ship's mooring equipment should be as given in OCIMFI2l. At exposed locations where significan{ ship
motions occuyr, the tail length of 11 m might not be adequate and can lead to immegdiate tensile failure for, in
the long tern, to fatigue failure. Longer tails can be required for such locations.

The following points shall be taken into account, where applicable:

— current;

— wind loafs;

— surge dye to passing ships;

— tidal range;

— waves and swell;

— change of freeboard;

— ce;

— size of vessel.

Mooring tengion data shoGld-be available to the vessel in real time.

An emergenty towing=off pennant (fire-wire), if required by the terminal or port authority, should be rigged by
the ship at bpth bow-and stern with the eye of the wire rope maintained just above sea level to facilitate|easy
connection bl tugs in the event of an emergency (see ISGOTT, section 26.4, OCIMF[10]),

8.4.6 Winc

hes or capstans

Winches or capstans on the jetty or ship area shall be suitable for operation according to the hazardous area

classification

in which they are located.

8.4.7 Mooring hook release system

Quick-release mooring hooks shall be provided.

Where a remote release system is provided, failure of a single component or electrical power failure shall not
result in the release of mooring hooks.

10
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The design of release systems shall be such that all moorings cannot be released simultaneously, thus
avoiding the possibility of an uncontrolled release of the mooring lines with consequential damage to the
transfer arms, gangway, possible fouling of the propeller and loss of control of the vessel.

The release of the ship shall be initiated only with the full knowledge and agreement of the ship's master.

NOTE The primary purpose of quick-release mooring hooks is to reduce the manual handling requirements of the
mooring crew.

8.4.8 Ship's manifold arrangement

TR e L4 M e 4 - : TR W-NTWT NN PG - SP_N bt
The g P S Tdnmold sSHouia De specliced 1T actorddrice witlh UUINVIF/olTO T TU TeCOITITeNdduoris.

NOTH On many vessels, the structure immediately under the manifolds might not be designed, to {ake the loads
impoded by support jacks on transfer arms and additional support arrangements can be required.

8.4.9| Cargo strainers

As algeneral precaution, it is accepted practice to fit strainers with a mesh.size no finer than ASTM 20, i.e.
nomipal aperture 0,84 mm, in the transfer line at the vessel's manifold.

For those periods when general contamination is more likely, a finer tnesh strainer, up to ASTM B0 mesh, i.e.
nomipal aperture 0,25 mm, may be used. This should occur only’as an extra precaution following terminal
start-up or maintenance, vessel dry docking and/or maintenance te cargo systems.

Reference should be made to current SIGTTO recommendations for cargo manifolds and |strainers on
liquefied gas carriers; see references in the Bibliography:

NOTH Recognizing the energy absorption and conséguent additional boil-off resulting from any restrigtion placed in
the way of the cargo flow, a mesh finer than ASTM 60-may be used on occasion by some terminals or shigs. However, it
can bg necessary to consider higher differential pressures and strainer strength.

8.4.10 Bunkering and storing
Gengrally, these operations are carried out prior to the commencement of cool-down or on dompletion of
cargq transfer. They shall not be carried out simultaneously with cargo transfer, unless approved by the local
port authorities and with the agreement of the ship's master, following a detailed safety and environmental
assessment, which shall examine, as a minimum, the following:
— availability of competent staff;

— ¢rew fatigue;

— ¢onflict.with critical operations (e.g. topping off, cool-down, etc.);

— ipcreased sources of ignition;

— means of delivery of stores and/or bunkers and lubricants.

If a crane is provided on the jetty for the ship's storing, it shall comply with the appropriate area classification
in which it is operated.
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9 Hazardous areas and electrical safety

9.1

Jetty's electrical safety

All electrical equipment instrumentation in hazardous areas shall be explosion-proof, intrinsically safe or of a

certified safe

type in accordance with national standards.

The hazardous area on the terminal and jetty is classified into two types:

zone 1:

for areas where the risk of an explosive atmosphere exists during normal operation;

zone 2:
operatio

For a definit
IEC 60079-1

When the sh
hazardous a

The possibil

handling flanpmable or dangerous products, shall be taken into account.

Within the jef
and regulatid
with EN 1127}

The ship's hazardous areas and electrical equipment should:-be as defined in, and required by, the appli

Gas Carrier

9.2 Insuls
Due to the d
when the tra
of arcing fron

Care should
hydraulic hog

CAUTION —
also be dan
the use and

for areas where an explosive atmosphere can occur in the event of deviation from(n
.

on of these hazardous areas, reference should be made to local rules and regulations
Hl25]

ip is moored at the jetty, the ship's gas-dangerous space or zone may encroach into the |
ea.

ty of uncontrolled sources of ignition from adjacent operations, particularly if these ar
ty area, the safety level of equipment shall be in accordance with existing national and local

ns. Reference should be made to the relevant parts of {EC 60079[25! for electrical apparatu
-1127] for non-electrical equipment, taking into accountithe zone where they are used.

Code published by IMO.

ting flanges

fference in electrical potential between the ship and the jetty, there is a risk of an incendiv
nsfer arms are being connected. or disconnected. Arrangements should be made to avoid th
n this source by the installation-of an insulating flange in the transfer arm.

be taken that the insulation flange is not shorted out by the use of electrically contin
es.

The use of a;ship-to-shore bonding cable is not only considered to be ineffective bu
perous if it.breaks in a flammable atmosphere (e.g. during ESD Il). For further inform
testing ofinsulating flanges, see Ref. 9.3.4.1 of IMO['l and ISGOTTI{10l,

10 Securi

brmal

or to

etty's

b not

rules
5 and

cable

e arc
B risk

uous

can
tion

ty

The minimum security requirements shall be in accordance with the IMO ISPS Code.

It should not

be possible for unauthorized persons to gain access to the jetty area.

When security arrangements restrict access, consideration should be given to means of emergency egress to

a safe area.

12
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11 Hazard management

11.1

Protection from leakage and spillage of LNG

Means of protection shall be provided both on the ship and on shore to minimize the consequences of spillage
and leakage of LNG. This may be by provisions for containment of LNG spill, brittleness protection of carbon

steel

structural members, a water curtain or other appropriate measures.

Gas and leak detection equipment on the jetty shall comply with the applicable design code and/or national
regulations.

Closgd-circuit monitoring systems may be used as an aid in the detection of leakage.

11.2

11.2.1 Fire detection

Fire ¢

NOTH
shoul

11.2.

Mead
shorg
deter
prote

Wateg

NOTH

11.2.

Perm
ship

The
of a
inten
a hig
tide.

Fire hazard management

etection equipment on the jetty shall comply with the applicable design_code and/or national

The LNGC's fire and gas detection system is specified by the SOLAS Convention and the I1G
 be fully operational and ready for immediate use as stated in the ship/shore safety checklist.

P Fire protection

ures shall be provided to protect personnel, structures' and essential equipment from a
and on board ship, so that the risk of escalation of‘@n’incident is minimized. These measur
mined as a result of a risk assessment and may include water spray, water monitor o
ction measures.

r monitors and sprays shall be capable ofbeing operated from a safe location.
Water sprays can prove effective-inlimiting the migration of gas clouds.
B Fire fighting

anently installed equipment for fire-fighting on the jetty should be kept ready for instant v
S alongside.

xtent and type of. the jetty fire-fighting equipment supplied may be site-specific and should b
isk assessment by the terminal and local emergency services, compliant with national regu
Hed to provide-additional fire-fighting support for the ship, fixed fire-fighting equipment shall G
N enoughilevel on the jetty to ensure sufficient range to reach the vessel's tank domes durin

regulations.

C Code and it

fire, both on
les should be
passive fire

se while the

e the subject
ations. If it is
e installed at
g the highest

The f

pllowing items should be considered:

— causes and types of fire that can be encountered;

— escape routes for ship and shore personnel;

— size, nature and frequency of ships using the terminal;

— size of the berths and of the ships and their distance from other industrial hazards and population centres;

—

© IS0

ime required to mobilize the local fire authority and any fire-fighting tugs.
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Provision shall be made to protect all water-based fire hazard management equipment from damage by
freezing.

The LNGC's fire-fighting equipment shall be at least to the level specified by the SOLAS Convention and the
IGC Code and it shall be ready for immediate use.

There shall be plans to control and fight a fire on both the jetty head and the LNGC. The terminal plan should
be compiled by the terminal in cooperation with the port authority and other local emergency services and be
made available to the ship's crew. It should be practised at regular intervals. A minimum of one tug with water
monitors meeting national or local requirements shall be available. Where there are no national or local

regulations, a tug meeting the FiFi 1 requirements of a recognized classification society is recommended.

A suitable ny
positions so

A plan show
permanently
safety plan ¢
SIGTTOl] g

12 Access and egress

12.1 Genel
Procedures 1
may include,
and superint
shall be give
These proce

The moveme
fitted with su

12.2 Norm
There shall b

In normal cir|
be placed as

If the primar
should be cle

mber of portable fire extinguishers to the appropriate standard should be available in appro
hat the outbreak of a small fire can be immediately tackled.

ing the location and type of all fire-fighting equipment on or adjacent to the jefty” shou
displayed at the berth, along with any necessary instructions and fire-fighting>procedur

bmplying with applicable IMO conventions should be available on board ship.See also SIGT]
nd SIGTTO3],

al
hall be in place to ensure the safe and controlled access.of authorized visitors to the ship. T

bndents, ship's chandlers, vetting inspectors and crew reliefs. Authorization for visitors to thg
N by the ship's master.

jures shall be in compliance with the requirements of the IMO ISPS Code.

nt of vehicles on the jetty during carge operations should be under a permit and limited to
table protection to allow their use in‘hazardous areas.

Al access and egress
e safe access between ship and shore.

cumstances, access-shall be provided by a gangway from the jetty. This primary access s
close to the accommodation areas and as far away from the manifold as possible.

access isJdocated forward of the manifold, then the access route to the accommodation
ar of theqnanifold area and suitably identified.

Driate

d be
bs. A
TOL],

hese

but are not limited to, ship's agents, customs and immigration officials, owners, representatives

ship

hose

hould

preas

12.3 Emer

ency access and egress
A secondary i ftaple. It

shall be located near the ship's accommodation area; this can be another gangway from the jetty or a
combination of a support boat and the ship's outboard accommodation ladder and/or outboard lifeboat.

In the case of a support boat, it shall be in attendance and capable of taking both the whole ship's crew and
jetty staff. The crew of the support boat shall be trained in safety evacuation. The accommodation ladder shall
be rigged on the outboard side of the vessel ready for immediate use, while taking into account the
requirements of the ISPS Code.

Where mooring lines or other obstructions can hinder it's launching, a stern-launched free-fall lifeboat should
not be considered as a secondary means of egress when the ship is moored.

For safety reasons, gangways shall not retract on ESD but should be protected from damage, e.g. by shear
bolts.
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13 Onshore power supply

If an onshore power supply (OPS) is provided, the design shall be such as to minimize the possibility of loss of
power to the vessel during an emergency situation and ensure that no electric circuit can be broken in a
hazardous area or gas-dangerous space.

14 Ship/shore communications

14.1 General

Wher|1 the ship is moored at the jetty, there is a requirement to transfer data, ESD and ERS sighgls and voice
communication signals between ship and shore. This may be achieved by electric, fibre-aptic, pneumatic or
wirelgss links, or a combination of these systems.

Unless otherwise agreed between ship and shore, all voice communication shall be.indhe English language.

NOTH In general, the reliability of wireless systems makes them unsuitable for ESD and ERS systems due to the
shielding effect of some vessels' control rooms and spurious signals, particularly in utban’ areas.

14.2| Voice communications

14.2.1 For emergency

An emergency telephone (hot line) shall be provided to link the ship to the control room. Thefe shall be a
backiup communication system, which may be an additiohal phone and/or radio communication.

14.2.2 For normal operations

An aglditional telephone connection between, the ship and the terminal cargo control rooms may be provided
for ngrmal operations.

Hand-held VHF/UHF intrinsically safe radios should be provided to enable operational cdgmmunication
betwgen terminal staff and ship's_crew outside their respective control rooms.

Appropriate precautions shall be’taken to ensure that personnel boarding the vessel for operationpl matters do
not use unauthorized radie‘'communication equipment in hazardous areas. Particular care should be taken to
ensufe that those boarding’ prior to berthing do not use non-IS radio communication equipment jn hazardous
areas.

A mlti-channel.marine VHF radio should be available in the control room for communication by the terminal
with the port authority and other relevant bodies whilst the vessel is alongside. It is recommended that a
marije VHE.tadio be fitted in the LNGC's cargo control room.

14.3' Dataecommunications

Mooring tension, wave height and other data may be transmitted through fibre-optic or electric links.

Wireless systems may be acceptable for non-emergency data transmission if a suitable aerial can be provided.

14.4 Emergency shut-down signal
Emergency shut-down shall be fail-safe and transmitted by an electric or fibre-optic ship/shore link (SSL). An

independent back-up system, which may be electric, fibre-optic or pneumatic, shall be provided so that a
common failure mode is reduced as far as is reasonably practicable.
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The pin configuration should comply with the SSLs given in Annex D. This shall be confirmed as part of the
ship/shore compatibility study (see the flow chart in Annex C).

NOTE The emergency release system should be activated only manually by the terminal or automatically due to
excessive transfer arm movement or acceleration.

15 Cargo transfer

15.1 Pre-cargo-transfer meeting

15.1.1 Meetjng
To ensure the safe and reliable management of all operations whilst the vessel is alongside, aCship/$hore
meeting shall take place prior to cargo transfer. This should be attended by senior officers of the ship and the
terminal reprgsentatives responsible for the cargo transfer.

Items that it is necessary to discuss and agree on shall include:

— completion of the ship/shore safety checklist (see current edition of OCIMF (ISGOFT)[10]);
— emergency procedures and contingency arrangements;

— commurjication protocols and responsibilities;

— agreed ¢argo transfer rates and maximum manifold pressure;

— procedufes for commencing and for completion of cargo transfer;

— LNGC hgel quantity and stripping procedures;

— cool-down procedures;

— custody transfer and quantities;

— bunkering and storing;

— ballasting and draught management;

— any maifptenance requirements;

— weather|conditions for the duration of the operation.

Any maintenance on the'ship or jetty shall not impact the safety of the operation.

Emergency procedures and contingency arrangements should be discussed to ensure there is a coordipated
response. THese(should include fire, security and natural threats such as tsunamis and cyclones.

15.1.2 Information exchange

The terminal shall make the following information available to the ship:
— terminal safety and security information;

— emergency procedures;

— contingency arrangements;

— operational limits for cargo and marine operations;

— contact details of essential personnel.
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The ship shall make the following information available to the terminal:
a) ship emergency procedures (fire and safety plan);
b) contingency arrangements;

c) crew list.

15.1.3 Post-cargo-transfer meeting

On completion of cargo transfer, a meeting should be held to discuss the transfer and any matters arising to
imprdve the safetly and efficiency of future operations.

15.2| Marine transfer arms

15.2. General

Marine transfer arms shall be used for the transfer of LNG at conventional onshore terminals. These shall be
equigped with an emergency release system.

For the transfer of small quantities of LNG, hoses may be used if thetotal volume of LNG in the hose transfer
system does not exceed 0,5 m3 and the length of hoses does not exceed 15 m.

15.2.2 Conditions to be fulfilled prior to the transfer of LNG
It is necessary to fulfil the following provisions prior to thedransfer of LNG.
— (ritical safety devices shall be tested and operational.

— $uitable personal protective equipment*shall be used by those involved in the cryoggnic transfer
operation.

— The vapour arm should be connected first.

— The arms shall be inerted and)leak-tested prior to the introduction of LNG.

— (Communication linksto.confirm proper operation of the ESD signal shall be mutually tested.
— A function test of the ERS may be undertaken by the terminal.

— $ystems, including the transfer arms, shall be cooled down to avoid excessive thermal stresges.

15.2.B Cargo transfer operations

During—theTargotransfer operation, thetransfer systerm—shoutd—be—continuousty momitored 0 ensure the
safety of the system.

The following items should be checked at regular intervals by ship and terminal, as applicable:
— integrity of the transfer system (checking for leaks);

— communications;

— tank levels, flow rates, pressures;

— draft, trim and list;
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ship/sho
security;

weather

moorings and gangway;

re safety checklist repetitive checks;

and tides.

An ERS can be actuated automatically and with little warning; therefore, access to the ship's manifold area
should be restricted to that required for periodic operational checks during an LNG transfer operation.

15.2.4 Norm

The design (
for katabatic
ERS.

On completidg
a) all pump
b) all valve
c) the arms
d) agreeme
The vapour
departure.

15.3 Emergency shut-down and emergency release systems

15.3.1 Gengdral

The LNG trd
release syst
functions an
by local regy
shall be as r¢g

The overall gesign of thetransfer arms, ESD and ERS systems should take into account drifting scer]

commensurg
determine th
taking into cq
as a minimur

ral-disconnection

f the LNG transfer system should take into consideration local weather conditions (e.@) pot
winds) that can impact the time available for safe disconnection without the necessity of usir
n of cargo transfer, the disconnection of transfer arms shall be made only after

s have been stopped;

5 have been closed in accordance with the agreed procedures;

have been drained of liquid and inerted;

bnt has been reached between ship and shore staff that the arms can be disconnected.

arm shall be disconnected last and should preferably remain connected until just pr

nsfer system shall be fittedSwith an emergency shut-down system (ESD) and an emerg
m (ERS), having a ship/shore link to ensure the coordinated operation of both ESD and
the prevention of overpressure in the transfer system. Prior to cargo operations, or as red
lations, the timing of ESD valves shall be verified regularly. Closing times of ship's ESD v
quired by the IGG-Code. See also SIGTTO!.

te with the \terminal environment and location. A study should be undertaken to simulate
b acceleration and velocity of drift likely to occur due to a possible failure of the mooring sy
nsideration the range of vessels that are likely to use the terminal. This should take into acq
h,the following:

ential
g the

or to

ency
ERS
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stem,
ount,

waves a

ice floes
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wind speeds and direction;
current and bank effect;

tidal range;

nd swell height, period and direction;

surge from passing vessels;

inadvertent operation of vessel's propulsion or of mooring system;
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Indication of an ESD and ERS shall be given to both ship and shore. A typical ESD/ERS flow chart is given in

Anne

X B.

15.3.2 Emergency shut-down system

The function of the ESD system is to safely stop and isolate the transfer of liquid and vapour between ship
and shore.

Typically, this system may be activated by the following:

fire or gas detection;

!

[

1

It shg
and {
coml
pumg

15.3.
The

desid
ERC
trans

Initiat

ower failure;

ank high level or abnormal pressure;

hip's drift;

hanual signal.

Il result in the tripping of transfer pumps, both ship and shore as applicable, and the timed cl
hore ESD valves. It is not necessary to interrupt the supply of fugl gas to the LNGC's engine

ustion unit. An anti-surge system may be fitted on shore inJaddition to, or in lieu of, trippi
S.

3 Emergency release system

n envelope. The ERS may also be activated.from the jetty by manual operation. The ERS g
interlocked isolating valves to minimize loSs of product when the ERC parts, and sensors t
fer arm angle. The design of this system shall take into account possible ice build-up.

activation of the ERC. The disconnected arm(s) shall retract to a safe position away from the sh

and
unleg

Ehall lock hydraulically. The-design of the systems should be such that the ERS cannot
s the functions of the ESD-have commenced.

Precgutions should be taken-to prevent inadvertent or unauthorized manual operation of the ERS

If the

owner requires_ the ERS isolating valves to close on ESD, a risk assessment shall be unde

validated data, to‘ensure that this is beneficial to the overall safety and integrity of the system

cons
carrie
gene

der, as a-minimum, any increasing complexity of the control system, possible drift speed
r, the passibility of LNG being “locked in” between the isolating valve and the effect of sur|
rated in~the transfer system including that part between LNGC's ESD valve(s) and the ERC

ion of the ERS shall result in the 'simultaneous closing of interlocking ERS isolating valves,

osure of ship
room or gas
ng the shore

unction of the ERS is to protect the transfer arms by disconnecting them, if the ship drifts out of the

onsists of an
D monitor the

followed by
ip's manifold
be activated

rtaken, using
This should
5 of the LNG
je pressures
alves.

NOTE

1

Eormarine r\pnrol‘r\r’e the npnrohr\n nf the nmnrgnnﬁy shut-down eycl‘nm IS rnglllarl\l r'n'Fnrr'nH t

asan “ESD I’

and that of the emergency release system as an “ESD II".

NOTE 2

15.4

See SIGGTO References [5] and [8].

Safety and maintenance of ESD, ERS and QC/DC systems

In the event of serious failure, these systems have the potential to result in large releases of LNG. These
systems shall be maintained based on the manufacturer's instructions and schedules. Work shall be
undertaken only by personnel who have been suitably trained.
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16 Custody transfer

Custody transfer shall be done in accordance with the commercial agreements between the parties. It is
recommended that these refer to the applicable ISO standard (see note).

NOTE ISO 133981281, which in the future will be superseded by ISO 10976, deals with on-board custody transfer.
Complementary information can be found in a GIIGNL publicationl'4].

In the interest of the environment, it is recommended that, where possible, the vessel burn gas during cargo
transfer operations.

17 Provis

17.1 Staff1

The terminal
the safe tran
managerial

authorities, v

17.2 Coorg

Before comn
operators, pq
using simula

fon and training of staff

or the terminal

should ensure that the staff has sufficient staff trained in ship/shore LNGcopérations to e
sfer of cargo between ship and shore. The terminal should provide a dedicated staff membe
responsibility for the ship/shore interface and marine-related mattérs;” e.g. pilots, ma
ptting, etc.

ination
hencement of initial marine operations, there should be*a consultation among the ter

rt authorities, ship operators, pilots and tug masters. Pre-operational full mission bridge tra
ors should be undertaken, involving, at a minimum_pilots and tug masters.

hsure
r with
ritime

minal
ning,
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Annex A
(informative)

Ship's equipment

A.1 General

LNG [carriers are designed and constructed in accordance with the IMO International code for thg construction
and lequipment of ships carrying liquefied gases in bulk (IGC Code). Older vessels™~may] have been
consfructed or may comply with the predecessors of this code.
Thesp codes, supported by the rules of the classification societies that classify these vessels| ensure that

itemg such as the materials of construction, cargo containment system, cargo ‘transfer system, electrical
installation, fire and safety equipment and instrumentation are of an internationally accepted standlard.

A.2 |Ship's cargo control room equipment

The ghip's cargo control room should normally be equipped with, the following primary equipment:
— 1nulti-band marine VHF communications with the port authority;
— g¢ommunications systems for the cargo transfer operation;

— general tank information, such as temperature and pressure;
— tank-level monitoring equipment;

— [KESD control devices;

— boil-off gas compressor controls and monitoring devices;

— pump controls and monitoring devices;

— ¢argo transfer valy& controls and monitoring devices;

— trim and listymonitor;

— ballasting controls and monitoring devices;

—  Jas-IMomitoring SysterT;
— fire alarm monitoring system.

The monitoring equipment provided in the jetty control centre should be as described in national standards.
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Typical cargo operation flow chart

Annex B
(informative)

[ TYPICAL CARGO OPERATIONS SEQUENCE ]
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Figure B.1 — Typical cargo operation flow chart
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