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METHOD AND SYSTEM FOR CARGO FLUID TRANSFER AT OPEN SEA 

There is provided a method for cargo fluid transfer at open sea. More precisely there is 

provided a method for transferring fluid cargo between a first vessel and a second 
vessel at open sea in a Parallel configuration, and where the first vessel is equipped 
with a cargo connection point and where the second vessel is equipped with cargo 

manifold, and where a tubular line is connectable between the cargo connection point 

and the cargo manifold. The invention also includes a system for cargo fluid transfer at 
open sea. 

For illustrative purposes, below, the first vessel is taken to be a Floating Natural Lique­
fied Gas Production Storage and Offloading Vessel (FLNG), and the second vessel is 

taken to be a Liquefied Natural Gas Carrier (LNGC). This example is purely illustrative 

and does not in any way limit the scope of the invention. 

The term "fluid" includes liquid and gaseous products. 

Two methods and systems for fluid transfer between vessels at the open sea are 

common: the so-called "Tandem System" and the "Side-by-Side System". 

When the Tandem System is used, the LNGC is typically located 80-150 m aft and 
"down weather" of the FLNG. As the vessels are kept at some distance from each oth­

er, the method is relatively safe from a collision point of view. Thus, the loading oper­
ation may be carried out under relatively high wave conditions. 

As the LNGC normally has its manifold mid-ships, the cargo hoses, which may be aeri­

al, floating or submerged, tend to be relatively long. A longer hose generally creates a 

higher pressure drop than a shorter hose, and it is often necessary to install increased 
pressure pumps in order to overcome the pressure drop. When loading LNG, more 
boil-off gas is generated with longer hoses and relatively large boil-off handling sys­
tems may be required. 
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When the Side-by-Side System is used, the LNGC is moored Side-by-Side relative the 

FLNG. The distance between them being only a few meters. The Side by Side System 

is relatively weather sensitive due to the risk of collision between the vessels. 

The main advantage of the Side-by-Side System is that the distance between the 

5 manifold of the LNGC and the FLNG is relatively short. Traditional loading arms, short 

hoses, or similar that stretches through the air between the two vessels, may be used. 

Floating or submerged hoses exposed to waves and current are therefore not re-

quired. Since the length of the fluid transfer system is shorter, the pressure drop in 

the hoses are lower and standard pumps may be utilized. When loading LNG, the 

10 amount of boil-off gas is also significantly lower. 

EP 2121426 shows a vessel having azimuth thrusters installed in order to improve 

manoeuvrability during loading operations. 

In this document, the term "Parallel" configuration is utilized, mainly to distinguish the 

present method and system from the "Side-by-Side" configuration. The meaning of 

15 the term Parallel configuration is defined in the description below, and includes posi-

tioning a second vessel by the help of a self-propelled buoy relatively close to a first 

vessel. 

The invention has for its object to remedy or to reduce at least one of the drawbacks 

of the prior art, or at least provide a useful alternative to prior art. 

20 The object is achieved through features, which are specified in the description below 

and in the claims that follow. 

There is provided a method for cargo fluid transfer between vessels at open sea. A 

cargo line is connectable between a first vessel and a self-propelled buoy. The self-

propelled buoy is attachable to a second vessel and designed to keep the self- 

25 propelled buoy safely within predetermined distance boundaries from the first vessel 

also when the second vessel is attached to the self-propelled buoy in a Parallel config-

uration. 

The self-propelled buoy is equipped with a cargo connection that is connectable to a 

manifold on the second vessel. 

30 The invention is defined by the independent patent claims. The dependent claims de-

fine advantageous embodiments of the invention. 
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In a first aspect the invention relates more particularly to a method for transferring 

fluid cargo between a first vessel and a second vessel at open sea in a Parallel con­
figuration, and where the first vessel is equipped with a cargo connection point and 
where the second vessel is equipped with cargo manifold, and where a tubular line is 

connectable between the cargo connection point and the cargo manifold wherein the 
method comprises: 

- attaching a self-propelled buoy to the second vessel; 
- connecting a cargo connection between the self-propelled buoy and the cargo mani­

fold; 
- connecting a cargo line between the cargo connection point and the self-propelled 
buoy; 

- transferring cargo between the cargo connection point and the second vessel; and 
- relying on the self-propelled buoy to keep the self-propelled buoy within predeter­
mined distance boundaries from the first vessel also when the self-propelled buoy is 

attached to the second vessel. 

The method may include: allowing the second vessel to turn a predetermined angle 

relative the first vessel. 

The method may include attaching the self-propelled buoy to the second vessel prior 
to connecting the cargo line between the cargo connection point and the self-propelled 
buoy. 

Generally, the first vessel may be designed to weather vane about a moored swivel. 

The first vessel may thus turn according to the direction of a resultant element force 
that may include force components from wind and current. The resultant element 
force may include any of wind, wave and current forces. 

However, the first vessel may be equipped with thrusters that are designed to keep iis 
heading stationary during Parallel loading operation, even when the resultant element 

force change its direction somewhat. 

If the resultant element force changes and the first vessel maintains its heading, it 

may be desirable to let the second vessel turn relative the first vessel in order to head 

against the resultant element force. 

Even though a standard second vessel may not have thrusters or bow propellers, all 

suitable second vessels have a propulsion machinery that includes a rudder, and an 
auto-pilot. In one embodiment of the method, after the connection of the self-



WO 2016/093703 
4 

PCT/N02015/050239 

propelled buoy to the second vessel, the desired direction of the second vessel may be 
kept by the propulsion machinery being controlled by the auto-pilot of the second ves­

sel. 

The self-propelled buoy may position and keep the second vessel in the desired posi­

tion relative to the first vessel, while the desired heading of the second vessel may be 
kept by the second vessel itself. 

For safety reasons it may be the best procedure to attach the self-propelled buoy to 
the second vessel at a distance, say a couple of nautical miles, from the first vessel. 
The self-propelled buoy may then safely bring the second vessel to a safe distance, 

say between 50 and a couple of hundred meters from the first vessel. A distance of 

approximately one hundred meters may be considered to be ideal from the view of 
both safety and cargo line length. 

The method may include emergency disconnecting the cargo line between the cargo 

connection point and the self-propelled buoy and letting the second vessel with the 

self-propelled buoy attached, drift off from the first vessel. 

If an unsafe situation should occur, the cargo line may be disconnected. As no moor­

ing connection may then be present between the vessels, the second vessel may drift 
off from the first vessel or be moved away from the first vessel by the attached self-
propelled buoy. 

The method may include: 
- first attaching a DPS self-propelled buoy to the second vessel; and 

- then attaching the self-propelled buoy with the cargo line connected to the second 
vessel. 

The term DPS (Dynamic Positioning System) is here used to distinguish between two 
self-propelled buoys. Both may or may not have a DPS. 

In some cases, it may be desirable to attach the DPS self-propelled buoy at a distance 
from the first vessel and let the DPS self-propelled buoy bring the second vessel to the 

safe distance from the first vessel. The self-propelled buoy may then have the cargo 
line already connected before attaching itself to the second vessel. Thus, the total 
time for attaching, connecting and loading may be significantly reduced, as the pick­

up of the second vessel may be taken over by the DPS self-propelled buoy and the 

cargo line may be cooled down prior to the attachment of the self-propelled buoy. 
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A further advantage of having one self-propelled buoy each side of the second vessel 

can be a significant damping effect particularly of the roll motion of the second vessel. 
This may be particularly important when loading or unloading so-called Membrane 

LNG carriers as these are typically sensitive to LNG sloshing. 

In a second aspect the invention relates more particularly to a system for transferring 
fluid cargo between a first vessel and a second vessel at open sea in a Parallel con­

figuration, and where the first vessel is equipped with a cargo connection point and 
where the second vessel is equipped with cargo manifold and where a tubular line is 

connectable between the cargo connection point and the cargo manifold wherein at 
least one self-propelled buoy, that is designed to be connectable to a cargo line ex­

tending from the cargo connection point, is connectable to the second vessel, there 
being a cargo connection that is connectable between the self-propelled buoy and the 
manifold of the second vessel, and where the self-propelled buoy is designed to keep 

the self-propelled buoy within predetermined distance boundaries from the first vessel 

also when the self-propelled buoy is attached to the second vessel. 

The first vessel may be designed to weather vane, thus adapting itself to the resultant 

element force direction. 

The cargo connection point may be at a position distant from a flare tower on the first 
vessel. A preferred position of the cargo connection point may be at a stern portion of 

the first vessel as this part of the first vessel may often be relatively free of other 
equipment. 

Further, if or when the cargo connection point is positioned at the stern portion of the 
first vessel, the distance the second vessel may have to move in order to be removed 
from the first vessel, may be shorter than if the cargo connection point were posi­

tioned further forward on the first vessel. 

The first vessel may be equipped with a support boom or reels for the cargo lines. The 

cargo line may thus be kept out of the sea. 

For some cargoes, the cargo lines may be in the form of a hardpipe with swivels in 

order to avoid flexible lines. 

If preferable, the cargo lines between the cargo connection point and the self-
propelled buoy may be in the form of a submersible or floatable hoses or flexible lines. 
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A service vessel may be connectable to the second vessel, particularly to the bow of 
the second vessel, e.g. for the purpose of assisting the self-propelled buoy in keeping 

the second vessel's heading in line with the first vessel. 

The predetermined distance boundaries may be defined by an inner distance boundary 

that may be defined by safety considerations, and an outer boundary that may be de­
fined by the length of cargo lines. 

The method and system according to the invention may to have a combined benefit 
of advantages from the Side-by-Side and Tandem loading system. For example, the 

relatively short flow lines from the first vessel to the cargo manifold specific to the 
Side-by-Side System can be maintained, while benefiting from the improved safety 

aspect specific to the Tandem System is present. 

There is now described in the following, examples of preferred embodiments of the 
invention, illustrated in the accompanying drawings, wherein: 

Fig. 1 shows a plane view of a first vessel and a second vessel connected for 

cargo fluid transfer according to the invention; 

Fig. 2 shows to a larger scale an end view of a self-propelled buoy in the pro­

cess of attaching itself to the second vessel; 

Fig. 3 shows to a larger scale an end view of the situation in fig. 1; 

Fig. 4 shows a plane view of a situation where the second vessel is allowed to 

drift away from the first vessel; 

Fig. 5 shows a plane view of the first and second vessel in an alternative em­

bodiment; and 

Fig. 6 shows a plane view of the first and second vessel in yet an alternative 
embodiment. 

In the drawings, the reference number 1 denotes a first vessel that is connected to a 

moored swivel 2 and that is equipped with a flare tower 4 and a cargo connection 

point 6. In figs. 1 and 4, the cargo connection point 6 is positioned at a stern portion 8 
of the first vessel 1, while it is positioned mid-ships in fig. 6. The first vessel 1 may 
have more than one cargo connection point 6 to enable simultaneous loading of more 

than one second vessel 10. 
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A second vessel 10 has a self-propelled buoy 12 attached close to its cargo manifold 

14. A cargo connection 16 connects the self-propelled buoy 12 to the cargo manifold 
14. 

A cargo line 18 connects the cargo connection point 6 to the self-propelled buoy 12. A 

tubular line 20 that in this embodiment includes the cargo connection 16 and the car­
go line 18, provides a flow path for fluid cargo between the cargo connection point 6 

and the cargo manifold 14. 

The cargo line 18 is at least partly carried by a boom 22 as shown in fig. 3. In some 
cases, the cargo line 18 may include a hardpipe 24 with swivels 26, or a floating or 

submerged hose 28 as indicated by dashed lines in fig. 3. 

A service vessel 30 is optionally attached to the bow 32 of the second vessel 10 by a 
hawser 34. 

When cargo is to be transferred between the first vessel 1 and the second vessel 10, 
the self-propelled buoy 12 meets the second vessel 10 at some distance from the first 

vessel 1. After the self-propelled buoy 12 is attached to the second vessel 10, the self-
propelled buoy 12 will bring the second vessel 10 to the first vessel 1, where the self-

propelled buoy 12 will stay within predetermined distance boundaries 36, 38 from the 
first vessel 1. If attached, the service vessel 30 assists in keeping the second vessel 
10 in a desired direction relative to the first vessel 1. 

The cargo connection 16 and the cargo line 18 are connected and after normal prepa­
rations, the fluid cargo transfer is started. When finished, a reverse procedure is un­

dertaken. 

When transferring such cargo as LNG (Liquefied Natural Gas), it is normal to utilize at 
least one cargo line 18 for liquid transfer and a return cargo line 18 for the return of 
evaporated boil-off gas. 

Should the resultant element forces change, the second vessel may be allowed to turn 
an angle 40 relative the first vessel 1 as shown in fig. 1. 

In case of an emergency, the cargo line 18 may be disconnected from the self-
propelled buoy 12, after which the second vessel 10 may drift away or be moved away 
typically by the self-propelled buoy 12, from the first vessel 1 as shown in fig. 4. 

In an alternative embodiment shown in fig. 5, the self-propelled buoy 12 is keeping 
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the second vessel 10 in a desired position relative the first vessel 1, while a propulsion 

machinery 42 controlled by an auto-pilot 44 of the second vessel is, preferably auto­
matically, maintaining the heading of the second vessel 10. 

In fig. 5 the many systems available for avoiding a collision between the first vessel 1 

and the second vessel 10 is outlined. 

Firstly, the first vessel 1 will weather-vane because of a resultant element force 46. 
The second vessel 10 may thus be positioned at the aft of the first vessel 1 and the 
resultant element force 46 will tend to move the second vessel 10 away from the first 

vessel 1. Further, in most cases, the first vessel 1 has thrusters 48 that may be used 
for turning the first vessel 1 away from the second vessel 10. Then the self-propelled 
buoy 12 may push the second vessel 10 away from the first vessel 1, and finally, the 
propulsion machinery 42 of the second vessel 10 may move the second vessel away. 

Even at a full blackout situation in one or two of these systems, the remaining of func­
tioning systems are sufficient to avoid a collision. Also, in the most unlikely event of 

simultaneous blackout of all active propulsion systems, the resultant element force 46 
will push the second vessel 10 safely away from the first vessel 1. 

In another alternative embodiment shown in fig. 6, a DPS self-propelled buoy 50 has 
first been attached to the second vessel 10. When the DPS self-propelled buoy 50 has 
brought the second vessel 10 to the first vessel 1, the self-propelled buoy 12 with 

connected and cooled down cargo line 18, is attached to the second vessel 1. This 
method significantly reduces the preparation time for cargo fluid transfer. 

It should be noted that the above-mentioned embodiments illustrate rather than limit 
the invention, and that those skilled in the art will be able to design many alternative 
embodiments without departing from the scope of the appended claims. In the claims, 

any reference signs placed between parentheses shall not be construed as limiting the 
claim. Use of the verb "comprise" and its conjugations does not exclude the presence 

of elements or steps other than those stated in a claim. The article "a" or "an" preced­
ing an element does not exclude the presence of a plurality of such elements. 

The mere fact that certain measures are recited in mutually different dependent claims 

does not indicate that a combination of these measures cannot be used to advantage. 
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Claims 

1.  A Method for transferring fluid cargo between a first vessel and a second vessel at 

open sea in a Parallel configuration, wherein the first vessel is equipped with a 

cargo connection point at a stern portion of the first vessel, wherein the second 

vessel is equipped with cargo manifold, and wherein a tubular line is connectable 

between the cargo connection point and the cargo manifold, the method 

comprising: 

- attaching a self-propelled buoy to the second vessel; 

- connecting a cargo connection between the self-propelled buoy and the cargo 

manifold; 

- connecting a cargo line between the cargo connection point and the self-

propelled buoy; 

- transferring the fluid cargo between the cargo connection point and the second 

vessel ; 

- relying on the self-propelled buoy to keep the self-propelled buoy within 

predetermined distance boundaries from the first vessel also when the self-

propelled buoy is attached to the second vessel , the second vessel being allowed 

to turn at an angle relative to the first vessel. 

2.  The method according to claim 1, wherein the method includes attaching the self-

propelled buoy to the second vessel prior to connecting the cargo line between 

the cargo connection point and the self-propelled buoy. 

3.  The method according to claim 1 or 2, wherein the method includes allowing the 

second vessel to keep the desired heading of the second vessel by use of its 

propulsion machinery controlled by its auto-pilot. 

4.  The method according to any preceding claim, wherein the method includes 

emergency disconnecting the cargo line between the cargo connection point and 

the self-propelled buoy and letting the second vessel with the self-propelled buoy 

attached, drift off from the first vessel. 

5.  The method according to any preceding claim wherein the method includes: 

- first attaching a DPS self-propelled buoy to the second vessel; 

- then attaching the self-propelled buoy with the cargo line connected, to the 

second vessel. 

6.  A system that transfers fluid cargo between a first vessel and a 

second vessel at open sea in a Parallel configuration, wherein the first 
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vessel is equipped with a cargo connection point at a stern portion of the 

first vessel and the second vessel is equipped with a cargo manifold 

, the system comprising: 

a tubular line connected between the cargo connection point of the first vessel 

and the cargo manifold of the second vessel; 

a cargo line extending from the cargo connection point at least one self-propelled 

buoy connected to the cargo line; and 

a cargo connection connected between the self-propelled buoy and the cargo 

manifold; wherein the self-propelled buoy is connected to the second vessel, and 

is configured to keep within predetermined distance boundaries from the first 

vessel also when the self-propelled buoy is attached to the second vessel, the 

second vessel being allowed to turn at an angle relative to the first vessel. 

7. The system according to claim 6, wherein the first vessel is designed to weather 

vane. 

8. The system according to claim 6 or 7 wherein the cargo connection point is at a 

position distant from a flare tower on the first vessel. 

9. The system according to any of claims 6 to 8, wherein the first vessel is equipped 

with a support boom for the cargo line. 

10. The system according to any of claims 6 to 9, wherein the cargo line is a 

hardpipe with swivels. 

11. The system according to any of claims 6 to 10, wherein the cargo line is in the 

form of a submersible or floatable hose. 

12. The system according to any of claims 6 to 11, wherein a service vessel is 

connectable to the second vessel. 


