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& (57) Abstract: The present invention relates to a method for laying a pipeline using a vessel (1) comprising a crane (2) comprising
N he following steps lifting a new pipe section (8) using the crane, placing a new pipe section on an existing pipeline (9), lining up

the new pipe section with respect to the existing pipeline, welding the new section to the existing section, lowering the joined new
section and the existing pipe, supporting the joined new section so that the crane is free to lift another new section. The invention
further relates to a pipe-laying vessel for carrying out such method.
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Crane assisted pipe lay.

The present invention relates to a method for laying a pipeline

using a vessel and a crane. The 1lnvention further relates to a pipe-

laying vessel.

n

In the offshore industry there 1s a need for underwater

pipelines. These underwater pipelines may be provided by joining

pipe sections together in a substantially vertical position to form

a pipeline which is lowered from a vessel to an underwater bottom,

for instance the bottom of the sea. In such pipe-laying methbd,

.

which is commonly referred to as a J-lay method a plurality of pipe

sections welded to one another, together forming a part of the

pipeline, hang down from a vessel in a substantially vertical

direction, where an upper end of the most recently joined pipe

section is to be welded to a lower end of a new pipe section being

lined up above saild upper end.

The new pipe sections to be joined to the catenary of pipe

F

f the vessel may be in the range of 24 to 120

section hanging of

meters. The Jjoining of the new section requires an installation to

hold the pipe section during the welding and to lower the connected

pipe section to make the joining of a further pipe sections
possible.

This installation, in the J-lay method typically a J-lay tower

L}

has large dimensions and typically requires a considerable amount of
deck space. Not all vessels have this space available and other

equipment has to be omitted in the case a pipe-laying installation,

for instance a J-lay tower 1is required, in order to have enough deck

space avallable for placing such installation.

Furthermore, the required position of the pipe-laying

installation, for instance at the bow or stern of the vessel, may

also be a preferred position for other vessel equipment such as

cranes. In such case it may be desirable to have both the pipe-

laying installation and the crane at substantially the same positlion

on the deck, which is generally only possible by exchanging the

pipe-laying installation and the crane when one of both is reguired.

The other 1nstallation has to be stored temporarily elsewhere, for

instance on the deck of the vessel.

SUBSTITUTE SHEET (RULE 26)
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The present inventlion provides a method for laying pipes on the

bottom of the sea and a pipe-laying vessel configured for laying

g

pipes on the bottom of the sea.

The present invention provides a method for laying a pipeline

-

at the bottom of the sea in which use is made of a crane, the method

comprising the steps:

- lifting a new pipe section using the crane,

- placing a new pipe section on an existing pipe,

- lining up the new pipe section with respect to the existing pipe,
- welding the new section to the existing pipe,

- lowering the joined new section and the existing pipe,

- supporting, for instance clamping, the joined new section so that

the crane i1s free to 1lift another new sectilion.

" ]

By using a crane to hold a top end of the new pipe section one

or more of these actions may be carried out, without the need for

separate equipment to hold the new pipe section and/or the existing

pipeline. For instance, a tower, such as a J-lay tower for holding
the new pipe section during line-up and welding may be omitted. Also

an upper clamping block or tensioner may no longer be required when

the task of these parts 1s taken over by the crane. Thus by using

the crane for one or more actions, separate and relatively expensive

systems for these actions may be omitted, and deck space is kept

free for other purposes. In particular, the crane may be positioned

in a preferred position since the presence of a complete J-lay tower

is no longer required.

In an embodiment the crane is used for holding the new pipe
section during the welding step. The crane may hold the new pipe
section during the joining of this pipe section with another pipe

promm p—

section, in particular the upper pipe section of a catenary of pipe

sections previously joined together to form a pipeline to be laid on

the bottom of the sesa.

In an embodiment the crane is used for lowering the pipelilne

including the welded new section. After welding the crane may hold

-

the upper end of the newly joined pipe section. The existing

pipeline may be held by a clamping device arranged on the vessel. To

lower the pipeline in order to make the joining of a new pipe

section possible the pipeline may be lowered using the crane. The
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crane may lower the upper end of the newly joined pipe section after

the clamping device has taken away the clamping force so that

movement of the pipeline with respect to the clamping device is

possible.

When the crane has lowered the pipeline to the desired

position, the clamping device may clamp the upper end of the newly

joined pipe section, therewith holding the pipeline. Thereafter the

crane may release the pipeline, and is free to be used for another

action for instance to take up a new pipe section to be joined to

the pipeline.

In an embodiment the crane may be used for abandonment and

recovery of the pipeline. In the case 1t 1s desired to abandon the

pipeline, for instance due to the weather conditions, the pipeline

may be abandoned by using the crane. This may in particular be

advantageous 1n the presént invention as the crane may hold the

.

pipeline during a considerable part of the pipe-laying procedure.

When the crane already holds the pipeline, the abandonment can be

]

Ficient way. When the pipe-laying can be

continued, for instance when the weather conditions have improved,

the pipeline can be recovered by the crane.

In an embodiment the crane may be used to transfer the

completed pipeline from the pipe-laying vessel to i1ts final hang o

location on a production and/or storage facility. This may be

advantageous in the present invention as the crane may already be

g
—

connected to the pipeline during completion of pipe-laying

activitilies.

In an embodiment the crane holds the upper end of a new pipe

section from the moment the pipe section is lifted from its storage

location on the deck until it 1s clamped in the hang-off clamp after

being welded to the existing pipeline.

In an embodiment all the above-mentioned actions are per:

by the crane. However, 1t is also possible that some of these

actions are performed by other devices.
The invention provides a pipe-laying vessel comprising:
a crane,

a pipeline installation frame,

a hang-off clamp for holding an existing pilpeline, and

-ormed
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a welding station,

wherein the crane is adapted to perform one or more of the following

actions:

- lifting and loading of a new pipe section in the pipeline

installation frame,
— holding the new pipe section during welding, and

- lowering the pipeline including the welded new section.

The crane is placed on the vessel preferably relatively close

g
S

f from the vessel, SO

2 1)

to the location where a pipeline is hung o:
that the crane may take over actions which in conventional pipe-

laying vessels are carried out by a pipe-laying tower in particular

a J-lay tower. The pipe-laying is preferably carried out according

to the J-lay method in which new pipe sections are joined to the
existing pipeline in a substantially vertical or close to vertical

position.

In an alternative embodiment the crane to be used for laying

pipes may be arranged on another vessel. The absence of a pipe-

B

laying tower, makes the placement of other equipment on the deck of

 the pipe-laying vessel possible, as this space 1s not taken in by

the crane on the other vessel.

The pipeline installation frame is a frame which is configured

to stabilize or guide at least a paft of the new pipe section.

Further, the pipeline installation frame may carry one oOr more

o
p—

equipment units for laying pipes, such as a hang-off clamp and/or a

welding sﬁation. In an embodiment the dimensions of the pipeline

installation frame are substantially smaller than a conventional

gritan.
d

pipe-laying tower, whereby in particular the vertical dimension of

the pipe installation frame may be smaller than the length of a pipe

section to be joined to the existing pipeline.

The pipeline installation frame may for instance carry the

welding station, the hang-off clamp and/or a lining up device for

lining up a lower end of a new pipe section with the upper end of

the existing pipeline before joining these ends by any suitable type

of welding or another joining method for joining the pipe section
and pipeline.

In an embodiment the pipeline installation frame may be

tiltable so that the angle of a pipe section to be connected to the
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existing pipeline can be adjusted and placed in line with the

orientation of the existing pipeline. In an alternative embodiment

other means such as a stinger are provided to adjust the angle of

the pipeline from for instance a substantially vertical position in

the pipe installation frame to an angle in line with the catenary to

the bottom of the sea.

The pipeline installation frame may comprise one or more
rollers or other guiding devices to stabilize and/or guide the
position of the pipe section.

P

The welding station is provided to make welding of an end of a

new plipe section to the existing pipeline possible. The welding may
be any known welding process known in the art.

In an embodiment the vessel may comprise a line-—-up device for
lining up the new section with the existing pipeline. With such line

up device 1t may become more easy to line up the new pipe section

held by a crane with respect to the upper end of the existing

e ]
p—

f clamp.

pipeline which may be held by the hang-o:

In an embodiment the crane is configured for abandonment and

g

recovery of the pipeline. Since the crane is adapted to hold an end

gl

of a pipe section, the crane may be used in case an abandoning and

recovery procedure is desired for instance caused by bad weather

conditions. The crane may be used to lay down the pipeline on the

seabed or to pick it up from the seabed.

In an embodiment the crane is configured for transferring the

o
vt SePerr

completed pipeline from the pipe-laying vessel to a hang o:

location on a production and/or storage facility.

Further characteristics and advantages of the method and pipe-

laying vessel according to the invention are further explained in

the attached drawings, in which:

Fig. 1 shows an embodiment of the invention according to a first

method;

Fig. 2 shows an embodiment of the invention according to a second

method;

Flgs. 3a-3e show different steps of a method for laying pipes

—

according to an embodiment of the invention; and
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Fig. 4 shows the pipe-laying vessel of Fig. 1 used for an abandoning

or transfer procedure.

Fig. 1 .shows a pipe-laying vessel 1 according to the invention.

The vessel 1 1s con:

Cigured

sea. The vessel 1 comprises

for laying pipes at the bottom o:

i

3, a welding station 4, and a hang-off clamp 5. .

The crane 2 is configured to 1i:

- the

a crane 2, a pipeline installation frame

"t pipe sections to be joined in

the pipeline from for example a storage location on the deck in a

substantially vertical position to the pipeline installation frame

to position a bottom end of the pipe section in the wvicinity of the

upper end of the existing pipeline. The existing pipeline

catenary to the bottom o:

p—

- the sea and comprises a number of

“Oorms a

i

plpe

sections previously Jjoined to each other. The existing pipeline 9

may be held by the hang-o

~f clamp 5.

The pipeline installation frame 3 'is provided to guide

and

stabilize the pipe section 8. The pipeline installation frame 3 may

carry the welding station 4 and the hang-o:

installation frame 3 may also carry

P
—

f clamp 5. The pipeline

further equipment required for

pipe-laying, such as line-up devices, welding inspection stations,

field joint coating station and such. All above. eguipment may also

be mounted directly on the vessel or on another construction.

The pipeline installation frame 3 is tiltable about a

horizontal axis 1n order to make it possible that the inclination of

the pipeline installation frame 3 is adapted to the departure angle

o of the catenary to the bottom of the sea. This departure angle «

1s determined by the vertical weight o:

- the pipeline 9 suspended

from the hang-off clamp 5 and the horizontal thrust exerted on the

pipeline 9 by the pipe-laying vessel 1. As the pipeline installation

The crane 2 comprilses

frame is tiltable the stinger 6 may be omitted in this embodiment.

a crane block 7 having a pipe handling

-

clamp for clamping an upper end of a pipe section 8. With this pipe

g

handling clamp an end of a pipe section 8 may be clamped in order to

L1ft the pipe section to a desired location or position. The crane 2

may also be used to hold the pipe section during welding of

pipe section 8 to the existing pipeline 9.

the new
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o

The crane may also be used for the lifting of other objects to

be lifted.

The pipe sections 8 may for instance be 24-120 meter long,

preferably 48-96 meters. Typically, the pipe installation frame 3 is

—

smaller and may have a height of 5-40 meters, preferably 10-25

meters.

Fig. 2 shows an alternative embodiment of a pipe-laying method

according to the invention. In this embodiment the pipeline

installation frame 3 is not tilted and may even not be tiltable. A

. stinger 6 is used to support the transition curve of the pipeline

from the vertical directed pipeline installation frame 3 to the

departure angle o of the catenary to the bottom of the sea.

With reference to Figs. 3a-3e an embodiment of a pipe-laying

method according to the invention will be discussed.

In Fig. 3a 1s shown how a new pipe section 8 to be Jjoined to

the existing pipeline 9 is moved with its lower end towards the

P i

upper end of the top pipe section of the existing pipeline 9 (as

- indicated with arrow A). The existing pipeline 9 is clamped in a

g

hang-off clamp 5 which in this case is located near the bottom end

F

of the pipeline installation frame 3. The pipe section 8 i1s held in

accordance with the invention by the crane 2.

—

A second step of the loading of the new pipe section is shown

o
—

in Fig. 3b. The new pipe section is stabilized by closing a part of

the pipeline installation frame so that the pipe section is confined

wlthin a space. The pipeline installation frame 3 comprises a number

of rollers 10 to guide the pipe section 8 to make vertical movement

of the pipe section in this space possible.

In Fig. 3c is shown that the new pipe section 8 is lowered

(arrow B) by the crane 2 towards the top end of the exlsting

TS
o=

f clamp 5, and placed in an lining up

pipeline 9 held in the hang-o:

device 11, for instance a so-called external line up tool. The new

section 8 is further lowered in the lining up device 11, the top of

the new section preferably being held by the crane 2, and aligned so

that the bottom end of the new section 8 is substantially exactly

placed on the top end of the existing pipeline 9 to make welding

possible. The accuracy of the lining up device 11 may typically lie

within a millimeter range. The lining up device 11 may position the
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bottom end of the new section with respect to the top end of the

existing pipeline by translation and rotation.

In a next step, shown in Fig. 3d, the new section 8 is welded

on the existing pipeline in the welding station 4. Any suitable

r—
B

welding technique may be used for joining the lower end oI pipe

section 8 to the upper end of the existing pipeline 9. Any other
technique to join the pipe section 8 to the existing pipeline 9 may

also be used. During welding the pipe section 8 may be held by the

crane and/or the pipeline installation frame. The lining up device

may be removed from the pipe section 8 when the welding has been

sufficiently finished.

After welding, the welding may be inspected with non-

g

destructive examination (NDE). Also here the upper end of the new

pipe section may be held by the crane.

In Fig. 3e 1s shown how, after inspection of the weld, the weld

may be coated in a coating station 12. Since the coating station 12

F
—

is located lower than the welding station 4, the hang-off clamp 5 1s

opened and the existing pipeline 9 and the newly joined pipe section

8 are lowered (arrow C), preferably by the crane in order to bring

the weld at substantially the height of the coating station 1Z..
When the coating process is completed, the crane 2, holding the

upper end of the pipe section 8 may lower the existing pipeline 9

including the new section 8 until the upper end of the new section

is approximately located in the position of the upper end of the

existing pipeline during welding. In this lowered position the hang-

off clamp may be closed so that the existing pipeline and the new

section are held by the hang-off clamp.

Thereafter, the crane 2 may release the upper end of the new

section so that the crane is free to lift another new section which

e
p—

may be placed on the pipeline held by the hang-off clamp. according

to the steps described hereinabove for the first new section.
During the pipe-laying process as described above it 1s also

possible that inline structures are arranged in the pipeline and

lowered together with the pipeline.

As the crane is used to hold an upper end of the pipe section 8

throughout the pipe-laying process a whole J-lay tower may be
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omitted, including equipment for lowering the pipeline and the newly

joint pipe section.

g

The combination of crane 2 and pipeline installation frame 3

requires less deck space than a crane and a conventional J-lay

tower. As a result the crane 2 may be positioned in a more preferred

position for other operations without the pipeline installation

frame substantially interfering such operations, which would be the

case when a conventional J-lay tower would be present.

In Fig. 4 is shown how the crane 2

can be used to abandon and/or recover a

of the pipe-laying vessel 1

pipeline 20. The same fig. 4

can be used to show how a completed pipeline is transferred from the

pipe-laying vessel 1 to a production and/or storage facility (not

shown) . The pipeline 20 is held by a cable 21 of the crane 2. The

pipeline 20 is held by a crane block 22. The pipe may be provided

"er head 23.

with an abandon/recovery or riser trans:
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AMENDED CLAIMS

1. A method for laying a pipeline using a vessel (i) comprising a
crane (2) comprising the following steps:

- lifting a new pipe section (8} using the crane, |

- placing the new pipe section on an existing pipeline (9),

- lining up the new pipe section with respect to the existing

pipeiine,

- welding the new.pipe‘section to the existing pipeline,

- lowering the joined new section ahd the existing pipeline,

~ supportlng the joined new pipe sectlon SO that the crane is free

to 1ift another new section,

characterized in that a plpellne 1nstallat10n frame (3) is used to

guide and stabilize the new pipe section (8), and

in that said crane (2) holds the new pipe section during the welding

step, and said crane is used to lower the connected new section and

the existing pipeline (9).

2. The method of claim 1, wherein said crane (2) is further used for

abandonment and/or recovery of the pipeline (20).

3. The methed of claim 1, wherein said crane (2) 1is further used for
transfer of the completed pipeline from the pipe-laying vessel (1)

to its final hang off location on a production and/or storage

facility.

4. A pipe-laying vessel (1) comprising:

a crane (2},

a pipeline 1nstallatlon frame (3),

a hang-off clamp (5) for holding an existing pipeline, and

a welding station (4),

characterized in that the crane (2) is adapted to perform the
following actions: | |

- lifting and loading'of a new pipe section (8) in the pipeline
installation frame (3),

~ holding the new pipe section during welding, and

- lowering the pipeline including the welded new section.

AMENDED SHEET
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5. The vessel (1) of claim 4, wherein the vertical dimension of the
pipeline installation frame (3) is smaller than the length of a new

pipe section (8) to be joined.

6. The vessel (1) of claim 4, wherein the crane (2) is adapted for

abandonment and recovery of the pipeline (20) .

7. The vessel (1) of claim 4, wheréin'the crane (2) is adapted for
transfer of the completed pipeline from the pipe-laying vessel to

its final hang off location on a production and/or storage facility.

8. The vessel (1) of claim 4, wherein the pipeline installation

frame (3) is tiltable.

9. The vessel (1) of claim 4, wherein the vessel comprises a stinger
(6) .

10. The vessel (1) of claim 4, wherein the vessel comprisgs-a line—
up device (11) for lining up the new section (8) with the existing

pipeline (9).

11. The vessel (1) of claim 4, wherein the crane (2) comprises a
pipe handling clamp (7) for holding the upper end of a pipe section
(8) .

12. The vessel (1) of claim {4, wherein the pipeline installation

frame (3) comprises one or more rollers (10) to guide the pipe

section (8).

AMENDED SHEET
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