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FIG. 1

(57) Abstract: The invention relates to a pipe-laying system, vessel provided therewith and method therefor. The pipe-laying system
comprises: a supply system for pipe sections for connecting; a clamping system for clamping the supplied pipe sections for connect -
ing; a displaceable frame; and a pipe connecting system operatively connected to the frame for the purpose of connecting pipe sec -

tions.
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Pipe-~laying system for laying pipes in water, vessel provided

therewith and method therefor

The present invention relates to a pipe~laying system
suitable for laying so-called offshore pipes. The system
according to the invention relates more particularly to a
so-called modular ‘skidable’ S~-lay system.

Systems known in practice for laying pipes,
particularly in shallow water, such as a so~called 3-lay
pipe~laying system, make use of tensioning means for paying out
the pipe. This results in a relatively complex system in which
diverse operations have to be precisely adjusted to each other
in oxder to counter disruptive influences of wind,bswell and
other conditions.

The invention has for its object to provide a
pipe-laying system with which existing systems are improved and
preferably also simplified.

This object is achieved with the pipe-laying system
for laying pipes in water according to the invention, the
pipe-laying system comprising:

- a supply system for pipe sections for connecting:

- a clamping system for clamping the supplied pipe

sections for connecting;

- a displaceable frame; and

- a pipe connecting system operatively connected
to the frame for the purpose of connecting pipe sections.

Providing a clamping system, preferably comprising
tWo clamps, on a displaceable frame such as a so-called skid,
in combination with a pipe connecting system, in particular a
pipe welding system, connected to the frame achieves that the
different operations take place for the purpose of laying the
pipes. Pipe sections are preferably first connected to each other
to form one pipe element, preferably by a welded connection.

In a currently preferred embodiment pipe sections of

for instance about 10 metres in length, or a different length,
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are mutually connected to a length of for instance about 70 metres
for the purpose of subsequently paying out a pipe element,
assempbled from a numbex of pipe sections, in the direction of
the water surface and seabed. The pipe-laying system according
to the invention has a length here of about 80 metres. The
displaceable frame is substantially movable along this length
and moves along the pipe sections in order connect them to each
other. This achieves that each individual pipe section need not
be moved along after being connected. In the currently preferred
embodiment this advancing movement therefore takes place with
lengths of about 70 metres. This enables a better controllable
processing of pipe sections, wherein fewer disruptions are
caused. Such disruptions are for instance caused by wind and
waves. ‘

The clamping system provides for clamping of pipe
sections such that the influence of disruptions on the processing
of these pipe sections is prevented as far as possible. A
relatively well controlled connecting process can be performed
according to the invention by connecting preferably more than
one pipe section, and preferably about 5 to 10 pipe sections,
in one processing step using the displaceable frame. This can
further guarantee the quality of the connections. This further
counters the influence of disruptions.

In a currently preferred embodiment the clamping
system also provides for the alignment of the pipe sections for
connecting relative to each other for the purpose of the
connecting process, and particularly the welding process. The
clamping system is hereby utilized in effective manner and the
numper of components required in the pipe-laying system
according to the invention xemains limited.

An additional advantage of the use of the clamping
system in combination with the displaceable frame is that it is
possible to dispense with a tensioner system known in practice.
This greatly reduces the complexity and susceptibility to
disruption of existing pipe-laying systems. By preferably
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providing the clamping system integrally in the pipe-laying
system only a limited number of contact points and/or connecting
points are necessary between the pipe-laying system according
to the invention and the vessel on which it can be placed. A
largely modular system is hereby obtained such that the
flexibility of the overall process is increased.

The invention is preferably used on a moored vessel.
This achleves that the relative position is fixed relative to
a freely floating/moving vessel. This further reduces the
influence of said disruptions on the connecting process of the
plpe-laying system.

Surprisingly, it has been found that the combination
of the pipe-laying system according to the invention and
application therecf on a moored vessel produces good results in
practice due to the stepwise laying of pipes. The use of an anchor
system for positioning the vessel in combination with the
displaceable frame of the pipe-laying system as it were realizes
a discontinuocus or stepwise pipe-laying process, wherein a
nunmber of pipe sections are connected to the pipe and moved along
as one whole in the direction of the water. This fits in well
with the procedures of a vessel moored in this manner.

In an advantageous preferred embodiment according to
the invention the pipe-laying system is provided with a winch
system.

Providing a winch system achieves that the system is
fixed to relatively great extent relative to the seabed where
the pipe has to be laid. If desired, this winch system can be
embodied as an existing anchor system of a vessel.

However, by adding an additional winch system on the
frame, or the skid, provided with an anchor and optionally a
connection to shore, the force acting on the pipe is separated
from the normal anchor system of the vessel, and positioning is
made easier. This achieves an effective pipe-laying system,

wherein the influence of disruptions is greatly reduced.
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In an advantageous preferred embodiment according to
the invention the clamping system is provided with an adjustable
clamping mechanism.

Providing an adjustable clamping mechanism achieves
that a wide range of pipe diameters can be processed. In a
currently preferred embodiment pipe sections with diameters in
the range of about 60 to 120 cm are processed. The clamping
mechanism is provided for this purpose with three main settings
and further provided with an additional pressing element, for
instance a hydraulic cylinder, for the purpose of clamping the
pipe sections.

The invention also relates to a vessel provided with
a pipe-laying system as described above.

Such a vessel provides the same advantages and effects
as described for the pipe-laying system.

The invention further also relates to a method for
laying pipes, wherein use is made of a pipe-laying system and/or
vessel as described above provided therewith.

Such a method provides the same effects and advantages
as described for the pipe-laying system and/or the vessel as
described above.

In a currently preferred embodiment of the invention
pipe sections are supplied to a processing position, for instance
on a type of roller conveyor, and placed mutually in line. The
pipe sections are then connected to each other using the
connecting system, for instance a welding system, prxovided on
a displaceable frame. This displaceable frame is for instance
movable over a rail provided on the vessel. The frame moves along
the positioned pipe sections and forms the desired connections.
The pipe sections have a length herxe of about 10 metres. Seven
pipe secticons are for instance processed at a time so that the
already laid pipe is extended by about 70 metres. An inspection,
a'test and/or the application of a covering layer/coating can

be performed prior to, simultaneously with and/or subsequently
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to the connecting. The connected pipe is then moved along over
the added length in the direction of the water.

The above stated method is preferably performed on a
moored vessel in order to counter disruptions during the
connecting process. Simultaneous processing of a plurality of
pipe sections further avoids disruptions during the connecting.
A better controllable and manageable connecting process is
hereby realized.

Further advantages, features and details of the
invention are elucidated on the basis of a preferred embodiment
thereof, wherein reference is made to the accompanying figures,
in which:

- Figure 1 is a view of a vessel with pipe-laying
system according to the invention:

- Figure 2 is a top view of the vessel of figure
1;

~ Figure 3 is a view of a clamping of a pipe with
the pipe-~laying system of figure 1; and

- Figure 4 is a view of a further pipe~laying system
according to the invention.

A vessel 2 (figure 1) is provided.with a pipe-laying
system 4 with which in the shown embodiment a pipe 6 can be placed
in water 8 on seabed 10 in accordance with a sco-called S-lay
method, Up to the water surface 12 pipe 6 is supported by guides
14. Pipe=-laying system 4 is provided with a displaceable frame
16 in which @ welding device 18 is placed. Welding device 18 forms
connections 20 between adjacent pipe sections 22 with which pipe
6 is formed. A number of pipe sections 22 together form a pipe
element 24 which is arranged as unit or module on pipe 6 and
subsequently moved along as unit ox module in the direction of
water surface 12. Frame 16 is displaceable over rail 26 on vessel
2. Pipe sections 22 are supported by rollers or guides 28. Via
winch system 30 with drum 32 and roller 34 a cable 36 is connected
to seabed 10 using anchor element 38. In the shown embodiment

pipe-laying system 4 is provided with a pretreatment section 40,
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a welding section 42, a testing section 44 and a coating section
46 with coater 4¢8.

Individual pipe sections 50 (figure 2) are for
instance carried from deck 52 to pipe-laying system 4. In the
shown embodiment the pipe-laying system has a width 54 of about
30 metres and a length 56 of about 100 metres. This for instance
makes it possible to arrange seven pipe sections 22 with a length
of about 10 metres as one module 24 in order to form pipe 6. It
will)l be apparent that other dimensions and numbers are also
possible according to the invention.

A clamping system 58 (figure 3) is provided with an
adjustable c¢lamping mechanism 60. In the shown embodiment
mechanism 60 is provided with three settings 62 which are
provided in supports 64. Pipe section 22 is clamped between
roller conveyor 66 and pressing element ©8 arranged on the upper
side thereof. Element 68 is preferably provided here with a
hydraulic cylinder 70 for the purpose of exerting a pressure
force F so that pipe section 22 can be clamped with the desired
force for any diameter of pipe section 22 in the desired range.

Pipe-laying system 4 (figure 4) is placed on deck 52
on which rails 26 are provided for the purpose of moving frame
16 with welding station 18. A crane 72 is also provided. In the
shown embodiment clamping mechanism 74 is provided with a stroke
of at least one pipe section length. Clamping mechanism 74 also
serves Lo mutually align pipe sections 22. Winches 76 are further
provided. In the embodiment of the pipe-laying system shown in
figure 4 a combined coating/testing station 78 is arranged.
Supports or stinger 14 serve to support and/or guide pipe 6.

During laying of a pipe 6 on seabed 10, pipe sections
50 are carried from deck 52 to pipe~laying system 4. Pipe sections
22 are positioned herein and mutually connected via connection
20 with welding device 18 on displaceable frame 16. Pipe sections
22 are clamped with clamping device 58 during the processing.
After testing and optional coating of the pipe sections 22
preferably connected to form pipe element 24, pipe element 24
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is moved along in the direction of water surface 12. In the shown
embodiment pipe 6 is therefore lengthened by about 70 metres.
Vessel 2 can then be displaced over the same distance with winch
system 30 for the purpose of processing the subsequent pipe
element 24.

Pipe section 22 is held in place by clamping system
74, which travels on a so-called skid with a stroke of about one
pipe section length, usually about 12 metres. The skid travels
on deck 52 and in the embodiment shown in figure 4 has a stroke
cf about 5 pipe sections. Crane 72 picks up a pipe section 50
from deck 52 and places it in pretreatment section 40. Following
pretreatment the pipe section 22 moves to the position for
welding of the connection with welding station 18. Prior to this
the pipe section 22 is aligned in order to enable @ correct
connection. The clamping system holding pipe section 22 fast
releases this section, and clamping system 74 1s moved to the
other clamping system 78 and clamps the pipe. Clamping system
78 is released. The whole skid has now been displaced one pipe
section length. The pipe remains here at the same position
relative to seabed 10. A new pipe section 50 is picked up and
connected to pipe 6. As scoon as the maximum and/or desired number
of pipe sections 22 form part of pipe 6, vessel 2, or the barge,
is displaced and a new cycle is started. Winch 7€ provides for
a fixed connection to seabed 10 and/ox land, and thereby largely
for a fixation of position of vessel 2 relative to seabed 10.

It i8 noted for the sake of completeness that
combinations of shown parts of pipe-laying system 4 in
respectively figures 1-3 and 4 are expressly possible according
to the invention.

The invention is by no means limited to the above
described preferred embodiments thereof. The rights sought are
defined by the following claims, within the scope of which many
modifications can be envisaged. It is thus possible for instance
to apply pipe=laying system 4 according to the invention in
laying ground cables and/or conduits.
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Claims

1. Pipe-laying system for laying a pipe in water, the
system comprising:

- a supply system fox pipe sections for connecting;

- a clamping system for clamping the supplied pipe
sections for connecting;

- a displaceable frame; and

- a plpe connecting system operatively connected

to the frame for the purpose of connecting pipe sections.

2. Pipe-laying system as claimed in claim 1, wherein
more than one pipe section, and preferably between 5 and 10 pipe
sections, can be processed simultaneously by the pipe-~laying

system.

3. Pipe-laying system as claimed in claim 2, wherein
the clamping system is embodied such that the pipe sections for

connecting can be mutually aligned thereby.

4. Pipe-laying system as claimed in claim 1, 2 or 3,

further comprising a winch system.

5. Pipe-laying system as claimed in one or morxe of the
foregoing claims, wherein the clamping system is provided with

an adjustable clamping mechanism.

6. Pipe-laying system as claimed in claim 5, wherein
the adjustable clamping mechanism is suitable for clamping pipe

sections with a diameter in the range of 60 to 120 cm.

7. Vessel provided with a pipe-~laying system as

claimed in cne or more of the foregoing claims,
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8. Method for laying pipes in water, comprising of
providing a pipe-laying system and/ox vessel provided therewith

as claimed in one or more of the foregoing claims.

9. Device and method as described in the foregoing

description and shown in the appended figures.
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