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TITLE: SYSTEMS AND METHODS FOR TREATMENT OF LNG CARGO TANKS

BACKGROUND

1. FIELD OF THE INVENTION

[0001] Embodiments of the invention described herein pertain to the field of shipboard
transportation of liquefied natural gas (“LNG”). More particularly, but not by way of limitation,
one or more embodiments of the invention describe systems and methods of gas-up and cool

down of LNG cargo tanks located in a waterway location.

2. DESCRIPTION OF THE RELATED ART

[0002] Natural gas is often carried onboard special cryogenic tanker ships from the location of
its origin to the location of consumption. In this way, natural gas may be transported to arcas
with a higher demand for natural gas. Since LNG occupies only about 1/600th of the volume that
the same amount of natural gas does in its gaseous state, liquefying the natural gas for transport
facilitates the transportation process and improves the economics of the system. LNG is
produced in onshore liquefaction plants by cooling natural gas below its boiling point (-259 °F (-
162 °C) at ambient pressures). The LNG may be stored in cryogenic cargo tanks located on
special cryogenic tanker ships, either at or slightly above atmospheric pressure. Typically, the

LNG will be regasified prior to its distribution to end users.

[0003] In a conventional cryogenic cargo cycle, tanks on a cryogenic tanker ship are full of fresh
air which allows maintenance on the tank and pumps. For example, the tanks are full of fresh air
when the cryogenic tanker ship comes out of the yard, after dry docking or repairs, if the ship has
been sitting idle, or has burned off all of the remaining natural gas in the take (for example,
burning off a heel). The cryogenic cargo cannot be loaded directly into the tanks until the fresh
air (for example, oxygen) is replaced with an inert gas to inhibit explosions within the tanks. The
tanks may be filled with inert gas (for example, carbon dioxide) until the atmosphere in the tanks
contains less than 4% oxygen. Carbon dioxide, however, freezes at temperatures used to store
liquefied natural gas, thus the carbon dioxide must be removed prior to filling the tanks with
liquefied natural gas. To remove the carbon dioxide from the tanks and the tanks conditioned to

receive a cold fluid, the tanks under go a gas-up and cool down procedure.

[0004] The cryogenic tank ship is docked at a port and connected to a gas-up and cool down

system that includes cryogenic loading arms (hard arms) and/or rigid pipe suitable for handling
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cryogenic fluids. During gas-up, the inert gas atmosphere in the cargo tanks and piping systems

of the cryogenic tanker ship is displaced with natural gas. Next, the cargo tanks are cooled down
by slowly reducing the temperature of the cargo tank atmosphere and surrounding containment to
temperatures of about -140 °C. Once the cargo tanks are cooled, LNG may be loaded into the
cargo tanks without subjecting the tanks to cold shock. The gas-up and cool down operation
takes approximately 34 to 72 hours before the LNG cargo may be loaded onto the cryogenic tank
ship.

[0005] During the gas-up and cool down operation, the portion of the dock involved in the
operation is not available for shipping operation (for example, unloading and loading LNG,
and/or the use of liquefaction trains) and/or terminal access is limited. Thus, there is a need for

more efficient systems and methods for treating of LNG cargo tanks.

SUMMARY

[0006] One or more embodiments of the invention describe systems and methods for gas-up and
cool down of LNG cargo tanks while positioned in a waterway location. In some embodiments,
a method for treating of LNG cargo tanks includes connecting a supply vessel and a receiving
vessel using a manifold conduit, wherein the supply vessel is in a waterway location and wherein
the receiving vessel is in the waterway location; gassing-up a cargo tank onboard the receiving
vessel using natural gas from the supply vessel; cooling down the cargo tank onboard the
receiving vessel using LNG from the supply vessel; transferring LNG from the supply vessel to
the receiving vessel using ship-to-ship transfer; and disconnecting the supply vessel and the

receiving vessel.

[0007] In certain embodiments, a method for treating one or more liquefied natural gas (LNG)
cargo tanks, includes coupling a supply vessel to one or more LNG cargo tanks onboard a
receiving vessel using a manifold system, wherein the supply vessel and the receiving vessel are
in a waterway location; providing natural gas from the supply vessel to at least one of the LNG
cargo tanks such that inert gas is substantially displaced from at least one of the LNG cargo
tanks; providing cooled natural gas from the supply vessel to at least one of the LNG cargo tanks
containing natural gas to cool the LNG cargo tank to an average temperature of than about -100
°C; and transferring LNG from the supply vessel through the manifold conduit to the cooled

LNG cargo tank on the receiving vessel.

[0008] In some embodiments, the waterway location is in open water. In certain embodiments,
2
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the supply vessel and/or the receiving vessel are at anchor. In further embodiments, the waterway

location is alongside a jetty. In some embodiments, the waterway location is offshore.

[0009] In some embodiments, a system for treatment of one or more LNG cargo tanks includes a
manifold conduit, wherein the manifold conduit mechanically couples a supply vessel to a
receiving vessel, wherein the receiving vessel is located in a waterway location, wherein the
supply vessel is located in a waterway location and the supply vessel transfers natural gas to the
receiving vessel using the manifold conduit such that inert gas in one or more LNG cargo tanks
on the receiving vessel is substantially displaced and the LNG cargo tank is cooled, and wherein

the supply vessel transfers additional LNG to the receiving vessel using the manifold conduit.

[0010] In further embodiments, features from specific embodiments may be combined with
features from other embodiments. For example, features from one embodiment may be
combined with features from any of the other embodiments. In further embodiments, additional

features may be added to the specific embodiments described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other aspects, features and advantages of the invention will be more
apparent from the following more particular description thereof, presented in conjunction with

the following drawings wherein:

[0012] FIG. 1 is a flowchart of an embodiment of a method for gas-up and cool down of LNG

cargo tanks located in a waterway location.

[0013] FIGS. 2A and 2B are schematic representations of an embodiment of fendering-up a

receiving vessel and a supply vessel using ship-to-ship transfer equipment.

[0014] FIG. 3 is a schematic of an embodiment of a manifold system for gas-up and cool down

of LNG cargo tanks and ship-to-ship transfer of LNG.

[0015] FIG. 4 is a schematic of an embodiment of a system to initiate quick release of a

manifold conduit.

[0016] FIG. 5 is a schematic of an embodiment of a system to provide a radio communication
and pneumatic actuation system to trigger emergency shut down and emergency release

couplings.
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[0017] While the invention is susceptible to various modifications and alternative forms, specific

embodiments thereof are shown by way of example in the drawings and may herein be described
in detail. The drawings may not be to scale. It should be understood, however, that the drawings
and detailed description thereto are not intended to limit the invention to the particular form
disclosed, but on the contrary, the intention is to cover all modifications, equivalents and
alternatives falling within the spirit and scope of the present invention as defined by the

appended claims.

DETAILED DESCRIPTION

[0018] Systems and methods for gas-up and cool down of LNG cargo tanks floating in a
waterway location are described herein. The LNG cargo tanks may be onboard a ship located in
the waterway location. In other instances, specific features, quantities, or measurements well
known to those of ordinary skill in the art have not been described in detail so as not to obscure

the invention.

[0019] “Coupled” refers to either a direct connection or an indirect connection (for example, at

least one intervening connections) between one or more objects or components.

[0020] “Gas-up” refers to the displacement of an inert gas atmosphere in a cargo tank and piping

systems with natural gas.

[0021] “Cool down” refers to reducing the temperature of the cargo tank atmosphere and

surrounding containment after gas-up and prior to loading LNG.

[0022] “Waterway location” refers to any location in a navigable body of water, including but

not limited to, offshore, alongside a jetty, at anchor or in open water.

[0023] “Jetty” refers to a structure extending into a sea, lake, river or other navigable body of

water.

[0024] Using the systems and methods described herein, gas-up and cool down of LNG cargo
tanks may be performed without the need for the LNG vessel to dock at port and/or a
conventional LNG terminal. Gas-up and cool down of LNG cargo tanks in a waterway location
makes ports and/or conventional LNG terminals available for shipping and transporting
operations as compared to conventional a gas-up and cool down operation which occupies dock

space. Thus, the economics of port operations and availability of ports are enhanced.
4
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[0025] In some embodiments, gassing-up and cooling down of the LNG cargo tanks may take

place in open water, at anchor, alongside a jetty, at a fixed floating facility or at any other
waterway location. In certain embodiments, gassing-up and cooling down of the LNG cargo
tanks takes place immediately prior to ship-to-ship transfer of LNG. In some embodiments, any
vessel or platform capable of transporting or storing LNG, such as a regasification vessel, LNG
carrier, LNG barge, coaster or floating platform may be used as cither a supply vessel or
receiving vessel. The supply and/or receiving vessel may be capable of onboard regasification of
LNG. Examples of suitable systems for regasification of LNG are described in U.S. Patent Nos.
7,484,371 to Nierenberg; 7,293,600 to Nierenberg, 7,219,502 to Nierenberg; 6,688,114 to
Nierenberg; and 6,598,408 to Nierenberg.

[0026] FIG. I depicts a flowchart of an embodiment of a method for conducting gas-up and cool
down of LNG cargo tanks in a waterway location. In vessel identification step 11, a supply
vessel and a receiving vessel may be identified. The supply vessel may contain an LNG and/or
gaseous natural gas cargo, and the receiving vessel may have LNG cargo tanks that require
gassing-up and cooling down, and/or be in need of LNG cargo. The supply vessel and/or
receiving vessel may be an LNG regasification vessel, an LNG carrier, an LNG barge, an LNG
coaster, a floating platform or some other platform or vessel capable of storing and/or
transporting LNG and well known to those of skill in the art. The supply vessel and/or receiving
vessel may be double hulled and include at least one insulated cryogenic LNG cargo tank, which
may store LNG at about -162°C. Pressure in the cargo tank(s) may be kept constant by allowing
boil off gas to escape from the storage tank. Examples of cargo tanks include, but are not limited
to, reinforced No. 96 type membrane tanks (Gaztransport & Technigaz SA of Saint-Rémy-les-
Chevreuse, France). SPB prismatic tanks (IHI Corporation of Tokyo, Japan, Moss), spherical
tanks (Moss Maritime AS of Lysaker, Norway), GTT MKIII tanks (Gaztransport & Technigaz
SA of Saint-Rémy-les-Chevreuse, France), and/or cylindrical bullet tanks. In some
embodiments, vessel identification step 11 may include a compatibility study to determine
whether the supply vessel and receiving vessel are compatible with each other for the floating

gas-up and cool down procedures.

[0027] In location establishment step 13, a suitable site location may be established. The
suitable site location may be a waterway location, such as offshore, in open water, at anchor,
alongside a jetty or at a fixed floating facility. For example, a suitable site may be a waterway
inland of a port. Supply vessel location, receiving vessel location, vessel size, LNG delivery and
pickup locations, water depth and/or any required permissions or permits may be taken into

consideration in determining a suitable site location.
5
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[0028] In fendering step 15, fenders are positioned between the vessels to inhibit the vessels

from damaging each other. FIGS. 2A and 2B depict schematics of an embodiment of fendering
two ships. Supply vessel 12 includes fenders 16. Fenders 16 may be floating pneumatic fenders,
floating foam elastomeric fenders or other fenders suitable to prevent damage to the vessels to be
coupled. Receiving vessel 10 may approach supply vessel 12 until fenders 16 are positioned

between the two vessels and the vessels are fendered-up with ship-to-ship transfer gear 18.

[0029] In mooring step 17, the supply vessel and receiving vessel may be moored. In some
embodiments, the vessels are moored at anchor, at open water, alongside a jetty, or at a fixed
facility. In certain embodiments, supply vessel and receiving vessel are moored together.
Supply vessel and/or receiving vessel may be fastened using ropes, mooring lines, hawsers,
fenders, anchors, and/or buoys. Additional safety features may also be included in the mooring
systems. For example, the mooring system may include mooring line hooks with load sensors,
automated mooring strain gauge systems with alarms, remote release capabilities and/or quick
release capabilities. In addition, provisions for tug boat assistance during mooring and timely
access to tugs during periods of bad weather may be incorporated and improve the safety of the
mooring system. Recommendations from Hazard Operability Studies (HAZOP) and Hazard

Identification (HAZID) risk assessments may also be included in the mooring systems.

[0030] At connection step 19, a manifold system may be rigged and connected, linking supply
vessel and receiving vessel. The manifold system may include cryogenic manifold conduits and
saddles. Various arrangements of manifold conduits such as piping, hard arms, hoses, rigid
connections and/or flexible connections may be used. The manifold conduits may be liquid or
vapor flexible or rigid hoses or piping suitable for transferring LNG or gaseous natural gas, as
appropriate. The number of liquid and vapor manifold may depend upon the amount of LNG to
be transferred. In certain embodiments, one vapor and two liquid hoses may be used. FIG. 3
depicts an embodiment of a manifold system described herein, which may be used during

connection step 19.

[0031] Emergency shut down tests may be made in testing step 21. The manifold system linking
the supply vessel and receiving vessel may include one or more systems for quick release of the
manifold conduit(s) between the two vessels, which may be tested at testing step 21. Systems for

quick release of the connection are described herein (for example, FIGS. 4 and 5).

[0032] At initial measuring step 23, the LNG on the supply vessel may be measured prior to any
transfer taking place, using a custody transfer measuring system well known to those of skill in

the art.
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[0033] Gas-up of the cargo tanks on the receiving vessel may be performed at gas-up step 25.

At gas-up step 25, natural gas from the supply vessel, in either a gaseous phase or liquid phase,
may be used to displace the inert gas atmosphere (for example, carbon dioxide) in the cargo tanks
and piping systems of the receiving vessel. The natural gas from the supply vessel, may be
stored as gaseous natural gas on the supply vessel, may be stored as LNG and regasified onboard
the supply vessel prior to transfer, or may be regasified onboard the receiving vessel prior to
transfer. Pumps or a pressure differential may be used to transfer the gaseous natural gas

between vessels. The inert gas may be captured and treated, stored, and/or sequestered.

[0034] Cool down of the cargo tanks after the inert gas is displaced may occur at cool down step
27. During cool down step 27, the temperature of cargo tank containment systems onboard the
receiving vessel may be reduced to less than about -100 °C, less than about -140 °C, or lower
using LNG or cooled natural gas from the supply vessel, which has been transferred to the
receiving vessel using a manifold system, such as the manifold system 20 and/or equipment

described in connection step 19.

[0035] Ship-to-ship transfer of LNG may take place at ship-to-ship transfer step 29. LNG
transfer may be completed using the manifold system of connection step 19 and/or manifold

system 20 and/or pumps.

[0036] Nitrogen purging may occur at purging step 31. The final measuring of LNG onboard
the supply and/or receiving vessel may take place at final measuring step 33 using a custody
transfer measuring system well known to those of skill in the art. This final measurement of
LNG may be used along with the initial measurement obtained in initial measuring step 23 to
determine the volume of LNG transferred from the supply ship to the receiving ship. The ships

may then be disconnected and unmoored at disconnecting step 35 and unmooring step 37.

[0037] FIG. 3 depicts a representation of an embodiment of a manifold system for ship-to-ship
transfer, which may be used for floating gas-up and cool down procedures, as well as for ship-to-
ship transfer of LNG. In manifold system 20, LNG may flow from an LNG storage tank on
supply vessel 12 through liquid conduits 22. Liquid conduits 22 may be coupled to liquid hoses
24. The LNG may be transferred from liquid conduits 22 to liquid hoses 24 and flows to
receiving vessel 10 via liquid conduit 22°. Deck 26 supports liquid hoses 24 and vapor hoses 28.
Vapor hoses 28 may be coupled to vapor conduits 30 and 30°. Vapor conduits 30 and 30’ and
vapor hoses 28 help manage boil-off gas generated as LNG may be transferred through liquid

conduits 22.
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[0038] Liquid hoses 24 may contain stainless steel end fittings, be epoxy filled and swaged, and

type approved by class for ship-to-ship transfer of LNG. Liquid hoses 24 may also contain layers
of synthetic (for example, polyethylene) films and fabrics and be configured to withstand
cryogenic cycles and to leak before failure. In some embodiments, liquid hoses 24 may be
composite hoses of a nominal 8 inches (about 20.32 c¢cm) in diameter, 15 meters in length, and
have a 0.65 meter to 0.9 meter bend radius. Liquid hoses 24 may be supported by hose support
saddles 32 on each of vessels 10 and 12.

[0039] Liquid hoses 24 and vapor hoses 28 may be positioned in hose support saddles 32.
Saddles 32 may provide protection and support for liquid hoses 24 and vapor hoses 28 and
maintain the minimum bend radius of the hoses. In addition, saddles 32 may transfer static and
dynamic loads from liquid hoses 24 and vapor hoses 28 to the manifold deck structure on vessels

10 and 12 and provide chafe protection for the hoses.

[0040] Liquid hoses 24 may connect to liquid conduits 22, 22’ using spool pieces 34, 34°. In
addition, vapor hoses 28 may connect to vapor conduits 30, 30’ using spool pieces 34, 34°.
Spool pieces 34, 34’ may reduce the diameter of the pipe to match the diameter of the hose
connections as compared connections made using conventional pipe and hose connectors. For
example, using spool pieces 34 liquid hoses 24 may be connected to liquid conduits 22, 22’
and/or vapor hoses 28 may be connected to vapor conduits 30, 30° at angles less than 45 degrees.
Using spool pieces 34, 34’ may allow an increased number of hoses and/or conduits to be used in

manifold system 20 as compared to conventional LNG manifold systems.

[0041] Release couplings 36 may be positioned between liquid hoses 24 and spool pieces 34’
and/or between vapor hoses 28 and spool pieces 34’. Release couplings 36 may allow for liquid
hoses 24 and/or vapor hoses 28 to quickly disconnect in emergency situations. Release couplings
36 may be operated remotely and/or automatically and provide for a ‘dry break’ designed to
minimize a LNG leak or release upon actuation of the release coupling. Release couplings 36
may be actuated by a dry break actuator 50, shown in FIG. 5. In some embodiments, a
mechanical / hydraulic system may be used to detect the need and trigger a release or separation.
In some embodiments a radio communication and pneumatic stored pressure actuation system
may be used to detect the need and trigger a release or separation, such as the system shown in

FIG. 4.

[0042] Manifold system 20 may include water bath systems 78, 78°. Water bath system 78 may
protect trunk decks and cargo tanks of vessels 10 and 12 from cryogenic damage to steel works

caused by accidental release of LNG. Water bath systems 78, 78’ may include a water bath on
8
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the main deck of the vessels under the manifold area and an additional water curtain under each

manifold to protect the slopes of the proximal cargo tanks.

[0043] FIG. 4 depicts a schematic of an embodiment of a system to initiate quick release of a
manifold conduit. To improve safety, the supply vessel 12 and/or the receiving vessel 10, may
be equipped with an alarm set point to warn of an excursion of supply vessel 12 or receiving
vessel 10 from the approved operating envelop of the two vessels when moored. Receiving
vessel 10, supply vessel 12 and/or a manifold conduit may also be equipped with manual or
automated quick release capabilities to close valves on a manifold conduit and decouple
receiving vessel 10 from supply vessel 12 if either moves past the alarm set points. In some
embodiments a mechanical or hydraulic system may be used to trigger a separation in such an
emergency. In certain embodiments, physical connections, radio, laser or ultrasonic transponders
may be used to measure the distance between a sending location (for example, supply vessel 12)
and a receiving location (for example, receiving vessel 10) and thereby detect abnormal motion

between the vessels.

[0044] As shown in FIG. 4, transponders 40 may be battery powered and/or attached to
receiving vessel 10 and/or supply vessel 12 using heavy duty magnets, vacuum suction cups or
some other attachment mechanism that can withstand seawater, wind, cold or other extreme
conditions. Backup battery 48 may also be included. In some embodiments, multiple pairs of
transponders that implement a voting system may be used to determine whether there has been
abnormal movement of the ship. In some embodiments, fender 16 may also assist in keeping
receiving vessel 10 and/or supply vessel 12 within normal parameters. As shown in FIG. 3, in
some embodiments, transponders 40 send information to computer 42 onboard receiving and/or
supply vessel 10 or to a programmable logic controller (“PLC”) on a portable or fixed control
console using low power radio transmitter 44. Computer 42 or a PLC may then analyze the data
from the transponders, including the distance between hulls, rate of change, degree of rolling,
yaw and pitching to determine whether abnormal motion is occurring, and trigger an audible
and/or visual alarm in a control room, on a control console and/or on the open decks of receiving
vessel 10 and/or supply vessel 12, for example alarm 46, when it receives the appropriate input.
Computer 42 may communicate with alarm 46 using a wireless or wired connection. In some
embodiments, the computer or PLC may be programmed to understand the parameters for normal
movement of a ship and unacceptable deviation from those parameters. In some embodiments,
computer 42 may determine that a distance between hulls has deviated from one or more preset
parameters for a preset duration of time. Transponders 40 and other equipment in the field or on

deck of receiving vessel 10 and/or supply vessel 12 used for detection and triggering of a need
9
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for emergency shutdown and decoupling of gas conduit 52 described herein are significantly

safer than conventional methods. Conventional methods require mechanical and/or hydraulic

connections which may be unwieldy and can present safety and/or environmental hazards.

[0045] In some embodiments, emergency release couplings on receiving vessel 10 and/or supply
vessel 12 may be used alone or in conjunction with emergency shutdown and quick release
connections on the manifold conduit (for example, release coupling 36). In some embodiments,
a physical or hydraulic system may be used on the deck of receiving vessel 10 or supply vessel
12 for this purpose. In certain embodiments, radio communication and pneumatic or stored
pressure actuation systems may be used on emergency shut down and dry break actuator 50,
which may be release coupling 36. FIG. 4 depicts a schematic of an embodiment of a system to
provide radio communication and pneumatic actuation systems to trigger emergency shut down
and emergency release couplings on the deck of a vessel or on a manifold conduit. When audible
and/or visual alarm 46 is activated, an operator (if present) can choose to send one or more radio
signals or other type of signal to one or more dry break ERC actuators, such as dry break actuator
50, which may be attached to the manifold. The signal may be sent by a computer in a control
room, such as computer 42, or on a fixed or portable control cart. One or more radio frequencies
may be used to trigger one or more dry break ERC actuators individually, consecutively or
simultaneously, as needed. Dry break actuator 50 receives the signal with receiver 52 and may
use a stored—pressure pneumatic system to trigger the release of dry break actuator 50 between
receiving vessel 10 and supply vessel 12. If an operator is not present, then the system may be
programmed to automatically signal the emergency shut down and/or dry break actuator 50 to
release if alarm 46 remains activated for a predetermined amount of time, for example 20
seconds, 30 seconds or one minute. The release process may occur in two steps. First, cargo
transfer may be shut down. Second, if the alarm continues, there may be a second signal to
trigger dry break actuator 50 on each hose, pipe, high pressure arm and/or manifold conduit.
Receiver 52 may require receipt of multiple signals from the PLC or computer 42 before
triggering release, in order to first confirm that cargo transfer is shut down prior to initiating the
release on the couplings. Alternatively, the communication equipment attached to dry break
actuator 50 may engage in two way communications with the PLC or computer 42. The radio
communication and pneumatic actuation method and system described herein increases the safety

as compared to conventional methods.

[0046] As shown in FIG. 5, once receiver 52 obtains a signal to commence a release on coupling
54, receiver 52 with antenna 56, punctures attached compressed nitrogen gas cylinder 58.

Receiver 52 may also include a solenoid valve and blowdown. In this embodiment, the change in
10
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pressure causes pneumatic cylinder 60 with a piston to move and coupling 54 to open,

disconnecting from ERC collar 62 and allowing separation of the connections between receiving
vessel 10 and supply vessel transfer piping 64 (for example, liquid hoses 24 and vapor hoses 28
shown in FIG. 3). The quick release/emergency release system described herein may also be
used in connection with rigid or flexible piping, hoses, loading/unloading gas arms, high pressure
arms, and/or liquid arms between two vessels, between a LNG carrier and a dock, or between any
vessels, vehicles or structures used for cargo transfers such as transfers of high pressure gas or

LNG.

[0047] Further modifications and alternative embodiments of various aspects of the invention
may be apparent to those skilled in the art in view of this description. Accordingly, this
description is to be construed as illustrative only and is for the purpose of teaching those skilled
in the art the general manner of carrying out the invention. It is to be understood that the forms
of the invention shown and described herein are to be taken as the presently preferred
embodiments. Elements and materials may be substituted for those illustrated and described
herein, parts and processes may be reversed, and certain features of the invention may be utilized
independently, all as would be apparent to one skilled in the art after having the benefit of this
description of the invention. Changes may be made in the elements described herein without
departing from the spirit and scope of the invention as described in the following claims. In
addition, it is to be understood that features described herein independently may, in certain

embodiments, be combined.

11
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CLAIMS:

1. A method for treating one or more liquefied natural gas (LNG) cargo tanks, comprising:
connecting a supply vessel and a receiving vessel using a manifold conduit, wherein the
supply vessel is in a waterway location and the receiving vessel is in the waterway location;
gassing-up at least one of the cargo tanks onboard the receiving vessel using natural gas from
the supply vessel;
cooling down the at least one cargo tank onboard the receiving vessel using natural gas from
the supply vessel;
transferring LNG from the supply vessel to the receiving vessel using ship-to-ship transfer;
and
disconnecting the supply vessel and the receiving vessel.
The method of claim 1, wherein the waterway location is an open water location.
The method of claim 1, wherein the supply vessel and the receiving vessel are at anchor.
The method of claim 1, wherein the waterway location is alongside a jetty.
The method of claim 1, wherein the waterway location is offshore.
The method of claim 1, wherein the natural gas is in a gaseous phase.

The method of claim 1, wherein the natural gas is in a liquid phase.

e S A A

The method of claim 1, further comprising regasifying a portion of the LNG cargo onboard
the receiving vessel.
9. The method of claim 1, further comprising regasifying a portion of the LNG from the supply
vessel onboard the supply vessel.
10. A method for treating one or more liquefied natural gas (LNG) cargo tanks, comprising:
coupling a supply vessel to one or more LNG cargo tanks onboard a receiving vessel using a
manifold conduit, wherein the supply vessel and the receiving vessel are in a waterway location;
providing natural gas from the supply vessel to at least one of the LNG cargo tanks such that
inert gas in at least one of the LNG cargo tanks is substantially displaced;
providing cooled natural gas from the supply vessel to at least one of the LNG cargo tanks
containing natural gas such that the cargo tank is cooled to an average temperature of less than
about -100 °C; and
transferring LNG from the supply vessel through the manifold conduit to the LNG cooled
cargo tank on the receiving vessel.
11. A system for treating one or more liquefied natural gas (LNG) cargo tanks, comprising:
a manifold conduit, wherein the manifold conduit mechanically couples a supply vessel to a
receiving vessel, wherein the receiving vessel is located in a waterway location, wherein the

12
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supply vessel is located in a waterway location and the supply vessel transfers natural gas to the

receiving vessel using the manifold conduit such that inert gas in one or more LNG cargo tanks
on the receiving vessel is substantially displaced and the LNG cargo tank is cooled, and wherein
the supply vessel transfers additional LNG to the receiving vessel using the manifold conduit.
12. The system of claim 11, wherein the manifold conduit comprises a dry break actuator.

13. The system of claim 11, wherein the waterway location is offshore.

14. The system of claim 11, wherein the waterway location is an open water location.

15. The system of claim 11, wherein the waterway location is alongside a jetty.

16. The system of claim 11, wherein the supply vessel comprises a regasification system.

17. The system of claim 11, wherein the receiving vessel comprises a regasification system.

18. A system for treating one or more liquefied natural gas cargo tanks comprising a manifold

conduit configured to gas-up and cool down at least one natural gas cargo tank.
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