
1 Method and Apparatus for Laving a Marine Pipeline The present
invention relates to a method and apparatus for laying a marine
pipeline, in particular to a method and apparatus for installing
5accessories on the end of a pipeline and/or at one or more
intermediate locations along the pipeline. Marine pipelines for
conveying gas or crude oil are typically laid from specialised
pipelaying vessels or barges, whereby pipelines are deployed 10 and
lowered to the seabed in a controlled fashion, the pipelines either
being assembled from individual pipe sections on the vessel (referred
to as "stovepiping") or spooled from one or more reels mounted on the
vessel (referred to as "reel pipelaying"). 15The stovepiping method
requires the pipelaying operation to be periodically halted to permit
additional pipe sections to be welded to the pipeline and also
requires many experienced welders and additional welding equipment to
be carried on the vessel, working in difficult conditions. Therefore
stovepiping is a relatively slow and difficult process. 20 By
contrast, reel pipelaying, wherein the pipeline can be prefabricated
onshore and spooled onto a large reel, reduces the labour
requirements onboard the vessel and considerably speeds up the
pipelaying operation. However, a requirement of the reel pipelaying
method is to provide means 25 for straightening and guiding the
pipeline as it leaves the reel, typically by means of series of
rollers or tracks that impart sufficient reverse bending force to
remove residual curvature from the pipeline and guides the pipeline
into the water at an angle optimised to reduce bending stresses. 



WO 2008/096107PCT/GB2008/000366 2 For both stovepiping and reel
pipelaying, there are two main methods of guiding the pipeline from
the vessel, namely S-lay and J-lay. According to the S-lay technique,
the pipeline is passed over guide means as it leaves the vessel so
that it is made to follow an S-shaped path with a very large radius
of curvature so as to prevent any plastic deformation. The pipe
leaves the vessel at a very oblique angle, with the aid of an
inclined arcuate ramp known as a stinger. This technique is suited
only to shallow and moderate laying depths because otherwise the
weight of the 10 pipeline already laid would run the risk of bending
and plastically deforming the pipe at the point where it leaves the
stinger. In order to lay pipeline at greater depth it is necessary to
increase the pipeline water entry angle. 15According to the J-lay
technique, the pipeline is guided down a vertical or steeply inclined
ramp on the laying vessel so that the pipeline leaves the vessel
substantially vertically, whereby the pipeline can immersed to a
great depth, still without plastic deformation. Thus the J-lay
technique is suited to laying pipeline in deep water. 20 WO 93/06401,
WO 93/06402 and WO 95/22484 disclose known pipelaying vessels
provided with a pipe take-off assembly mounted adjacent to the stern
of the vessel. The take-off assembly includes a pipe take-off or
guide ramp which contains straightening and tensioning 25 devices as
well as additional pipe clamping means. The take-off ramp is
rotatably journalled to permit adjustment of the inclination of the
ramp to . permit variation of the pipeline water entry angle from
about 20 to about 90 for laying pipeline from depths as shallow as 60
metres to much greater depths. The upper part of this range, from
about 60 to about 90, 30can be used for deep-water laying in 1,000
metres and greater depths.  WO 2008/096107PCT/GB20081000366 



3 Thus the vessels can be used to lay pipeline from a reel onto the
seabed at a wide range of depths.  During a pipelaying operation it
is necessary to attach accessories to the ends of the pipeline and/or
at one or more intermediate locations along the pipeline. These
accessories are usually quite large and heavy and are commonly
designed to be welded to an end of the pipeline, requiring
interruption of the laying of the pipeline. Examples of such
accessories are initiation fittings, pipeline end terminations
(PLETs), pipe valves and tee 10assemblies. A problem with such
accessories, particularly with the reel pipelaying method, is that
they will not readily pass over the take off ramp and thus cutting of
the pipeline and installation of the accessory must normally be 15
done downstream of the take off ramp, requiring clamping of the end
of the pipeline and halting of the pipelaying operation (and halting
of movement of the pipelaying vessel) while the accessory is
installed. Various prior art solutions are known to mount an
accessory at the end of a pipeline or at an intermediate location in
or on a pipeline, such as those 20 shown in W003/067019, WO
2006/089786 and WO 2006/054891, although each have disadvantages, in
particular requiring a considerable interruption to the pipelaying
operation while the pipeline is cut and the accessory is moved into
position and connected to the end of the pipeline. 25For example in
WO 03/067019 a system for introducing an inline accessory into a
pipeline is described. The pipelaying system comprises a pipeline
spool, a tensioner and a clamp, usually referred to as "hang-off'
clamp. The hang-off clamp is adapted to hold the end of the pipeline
and support the weight of the launched pipeline while the accessory
is moved 30into position and connected to the pipeline.  WO
2008/096107PCT/GB2008/000366 



4  The tensioner is mounted on a take off or launch ramp, having
variable inclination. The hang-off clamp is capable of translating
horizontally, while the launched pipeline is suspended therefrom,
between a pipeline feeding position beneath the launch ramp and an
accessory connection position 5spaced to one side of the feeding
position. Means are provided for lowering the pipeline and accessory
connected thereto past the clamp. The need to laterally translate the
hang-off clamp increases the risk of dropping the end of the
pipeline, requires complex actuating mechanisms 10 that must operate
in adverse conditions while supporting the weight of the pipeline and
thus exposed to heavy loads and causes substantial delay in the
pipelaying operation when an accessory needs to be connected to the
pipeline. 15According to a first aspect of the present invention
there is provided an apparatus to be mounted on a vessel for a laying
a marine pipeline having accessories on the end of the pipeline
and/or at one or more intermediate locations along the pipeline, said
apparatus comprising a pipeline launch ramp having pipeline guide
means for guiding and controlling the 20 movement of a pipeline along
a pipeline firing line in the direction of the seabed, pipeline
clamping means downstream of the guide means for selectively clamping
and supporting the launched pipeline, wherein said launch ramp is
provided with an opening downstream of said guide means and upstream
of said clamping means for passage of an accessory 25 between a
storage position and an installation location in the pipeline firing
line to allow the accessory to be connected to an end of the pipeline
supported by said clamping means. Preferably said storage position of
the accessory is inboard of the launch ramp.  WO
2008/096107PCT/GB2008/000366 5 



Preferably said clamp means is moveable between an operative
position, wherein the clamping means lies in the pipeline firing
line, and a retracted position, wherein said clamping means is moved
out of said pipeline firing line to permit passage of an accessory
therepast. 5 Preferably the launch ramp is pivotally mountable on the
vessel to permit the angle of inclination of the launch ramp to be
varied to vary the water entry angle of the pipeline. 10In one
embodiment, said launch ramp comprises a pair of spaced apart
substantially parallel elongate frame members, mountable upon the
vessel in cantilever fashion, said opening being provided between
said elongate frame members, below said guide means and above the
clamping means. Preferably said elongate frame members are pivotally
mountable on the 15 vessel to allow the angle of inclination of the
launch ramp to be varied. Preferably the clamping means is pivotally
mounted on a pivot axis aligned with the pivot axis of each of the
elongate frame members when the clamping means is in its operative
position. 20Preferably the apparatus is further provided with at
least one work station having at least one work platform located in
or adjacent said opening in the launch ramp, said work station being
movable between an operative configuration wherein the at least one
work platform is located in the pipeline firing line for allowing
cutting and welding operations to be carried 25 out on the pipeline,
and a retracted configuration to permit passage of an accessory
through said opening and into its installation location for
connection to the pipeline. Preferably the apparatus is provided with
a plurality of such work stations spaced apart along the pipeline
firing line.  WO 2008/096107PCT/GB2008/000366 6 Preferably the or
each workstation comprises a pair of work platforms arranged on
opposite sides of the pipeline firing line. Where the launch ramp is
pivotally mountable on the vessel to permit the 



5 angle of inclination of the launch ramp to be varied to vary the
water entry angle of the pipeline, the or each work station, or at
least the or each work platform provided thereon, may be pivotally or
rotatably mounted to permit the work platform to remain horizontal at
all times during variation of the angle of inclination of the launch
ramp. 10 The or each work platform of at least one of said
workstations, preferably the work station closest to the guide means,
may be moveable between its first and second configurations
independently of the or each work platform of any other work
stations. 15 The or each work platform of said at least one work
station is preferably moveable in a direction transverse to the
normal direction of travel of the accessory through said opening.
Said at least one work platform may also be moveable in a direction
parallel to the pipeline firing line. 20 In a preferred embodiment,
the apparatus is provided with an upper work station for welding an
end of a pipeline to an upper region of an accessory and a lower work
station for welding an end of a pipeline to a lower region of an
accessory. Preferably the or each work platform of said upper work 25
station and the or each work platform of said lower work station are
independently moveable between operative and retracted
configurations. One or more further, intermediate work stations may
be provided between said upper and lower work stations for further
operations, such as installing anodes. The or each work platform of
said one or more  WO 2008/096107PCT/GB20081000366 7 intermediate work
stations may be moveable with those said lower work station. The or
each work platform may be provided with an enclosure for 5 protecting
any persons working therein from environmental conditions. The or
each work platform and/or its respective enclosure may be moveable
between a first position wherein the work platform is located within
said enclosure and a second position wherein said work platform is
located outside of said enclosure to allow crane access to the work 



10platform. The or each work station, or at least the or each work
platform provided thereon, may be pivotally mounted to permit the
work platform to remain horizontal at all times during variation of
the angle of inclination of the 15 launch ramp. The or each work
station may be mounted either on the launch ramp or on the clamping
means or on an intermediate support structure. In one embodiment said
one or more work stations may be mounted on a 20 transverse beam
extending between the elongate frame members, above said opening.
Said one or more work stations may comprise at least one work
platform mounted on a support member, said support member being
slideable along said transverse beam for movement of said at least
one work platform between said operative and retracted
configurations. 25 Preferably said one or more work stations comprise
a first support member mounted on said transverse beam on one side of
the pipeline firing line and a second support member mounted on said
transverse beam on a second side of the pipeline firing line opposite
said first side, one or more first work platforms being mounted on
said first support member and one 30or more second work platforms
being mounted on said second support  WO 2008/096107PCT/G82008/000366
8 member, each work station being defined by one first work platform
and one second work platform, each of said first and second support
members being slidable along said transverse beam for movement of
said first and second work platforms between said operative and
retracted 5configurations. 



In an alternative embodiment, where said launch ramp comprises first
and  second spaced apart substantially parallel elongate frame
members, mountable upon the vessel in cantilever fashion, said one or
more work 10 stations may each comprise a first work platform mounted
on said first elongate frame member on one side of the pipeline
firing line and a second work platform mounted on said second
elongate frame member on a second side of the pipeline firing line
opposite said first side, each of said first and second work
platforms being moveable with respect to the 15 respective frame
member between said operative and retracted configurations.
Preferably each of said first and second work platforms is rotatably
mounted with respect to the respective frame member upon which it is
mounted to permit the work platform to remain horizontal at all times
during variation of the angle of inclination of the launch ramp. Each
20 of said first and second work platforms may be axially movable
with respect to the respective frame member upon which it is mounted
to enable the or each work station to be movable axially along the
pipeline firing line. 25The apparatus may further comprise guide
means, such as rails or tracks, for guiding an accessory between its
storage position and installation location, at least one portion of
said guide means extending from the opening of the launch ramp to be
aligned with or parallel to said longitudinal axis of the vessel when
mounted thereon, through said 30opening in the launch ramp. Further
portions of the guide means may be  9 extended transverse to said at
least one portion of the guide means for guiding accessories from
respective storage positions into intermediate transport positions
for subsequent movement along said at least one portion of the guide
means to said installation location. Each accessory 5 may be mounted
on a sled or carriage, moveable along said guide means. Preferably
each accessory is mounted on its respective carriage at an angle
substantially corresponding to the normal angle of inclination of the
launch ramp. Said carriage may be provided with means for altering
the angle of inclination at which the accessory is mounted thereon.
10 In an alternative embodiment the means for altering the angle of
inclination and of obtaining fine alignment of the pipe ends may be
fitted within the opening of the pipelay launch ramp. According to a
second aspect of the present invention there is provided a 15
pipelaying vessel for a laying a marine pipeline having accessories
on the end of the pipeline and/or at one or more intermediate
locations along the pipeline, said vessel having mounted thereon a
pipeline launch ramp having pipeline guide means for guiding and
controlling the movement of a pipeline along a pipeline firing line
in the direction of the seabed, pipeline 



20 clamping means downstream of the guide means for selectively
clamping and supporting the launched pipeline, wherein said launch
ramp is provided with an opening downstream of said guide means and
upstream of said clamping means for passage of an accessory between a
storage position and an installation location in the pipeline firing
line to allow the 25accessory to be connected to an end of the
pipeline supported by said clamping means.     Preferably the launch
ramp is pivotally mounted on the vessel to permit  the angle of
inclination of the launch ramp, and thus the water entry angle 30of
the pipeline, to be varied.  WO 2008/096107PCT/GB2008/000366 10 In a
preferred embodiment the launch ramp is provided at the stern of the
vessel or over a moon pool provided in the vessel, the pipeline
firing line laying in a vertical plane aligned with or substantially
parallel to the 5 longitudinal axis of the vessel, whereby an
accessory can pass through said opening in the launch ramp is a
direction substantially aligned with or parallel to said longitudinal
axis of the vessel. According to a further aspect of the present
invention there is provided a 10 method of laying a marine pipeline
having accessories on the end of the pipeline and/or at one or more
intermediate locations along the pipeline, said method comprising the
steps of:-           guiding the pipeline along a guide means
provided on a launch ramp provided on a pipeline laying vessel to lay
the pipeline from the 15laying vessel along a pipeline firing line; 



suspending the pipeline from a clamping means downstream of the guide
means; cutting the pipeline upstream of the clamping means; moving an
accessory through an opening provided in the launch 20ramp upstream
of the clamp means and downstream of the guide means from an inboard
position to an installation location in the pipeline firing line;
connecting said accessory to an end of the pipeline suspended by the
clamping means;               releasing the clamping means and laying
the pipeline and 25connected accessory from the vessel. Preferably
the apparatus is further provided with at least one work station
having at least one work platform located in or adjacent said opening
in the launch ramp, said method including the further step of moving
said 30work station from a first or operative configuration wherein
the at least one  WO 2008/096107PCT/GB2008/000366 11 



work platform is located in the pipeline firing line for allowing
cutting and welding operations to be carried out on the pipeline, to
a second or retracted configuration before moving the accessory
through said opening and into its installation location for
connection to the pipeline. 5 Embodiments of the present invention
will now be described, by way of example only, with reference to the
accompanying drawings, in which:- Fig. 1 is a perspective view of a
pipe laying vessel having a pipe laying 10apparatus according to a
first embodiment of the present invention; Fig. 2 is a perspective
view of the pipe laying apparatus of Fig. 1; Fig. 3 is an end view of
the pipe laying apparatus of Fig. 1; Fig. 4 is a perspective view of
the pipe laying apparatus of Fig. 2 showing the lower work stations
in their retracted configuration; 15Fig. 5 is an end view of the
apparatus shown in Fig. 4; Fig. 6 is an end view of the apparatus of
Fig. 4 showing all work stations in their retracted configuration;
Fig. 7 is an end view of the pipe laying apparatus of Fig. 1 showing
the passage of an accessory through the opening in the launch ramp;
20Fig. 8 is a perspective view of the apparatus of Fig. 1 showing the
launch ramp in its fully upright position; Fig. 9 is a perspective
view of the apparatus of Fig. 1 showing the launch ramp in its
lowermost or fully inclined position;        Fig. 10 is a side view
of the apparatus of Fig. 1 showing the launch ramp 25in its lowermost
position; 



Fig. 11 is part perspective view of a work station of a pipe laying
apparatus according to a second embodiment of the present invention;
Fig. 12 is a further view of the pipe laying apparatus of Fig. 11
showing the work station in a retracted configuration;  WO
2008/096107PCT/G82008/000366 12 Fig. 13 is a further view of the pipe
laying apparatus of Fig, 11 showing the work platform of the work
station in an operative or extended position; Fig. 14 is a further
view of the pipe laying apparatus of Fig. 11 showing the work station
in an operative configuration with the launch ramp in its fully
5upright position; Fig. 15 is a further view of the pipe laying
apparatus of Fig. 11 showing the work station in an operative
configuration with the launch ramp in an inclined position;
Fig, 16 is a perspective view of a pipe laying apparatus according to
a 10third embodiment of the present invention and; Fig. 17 is a
further perspective view of the pipe laying apparatus of Fig. 16. As
illustrated in Figs. 1 to 10, a pipe laying apparatus according to a
first 



embodiment of the present invention includes a launch ramp 1 mounted
at 15the stern of a vessel 2 and having pipeline guide 6 and
tensioning means 8 provided thereon. The launch ramp 1 comprises a
pair of spaced elongate frame members 10,12, each frame member being
pivotally connected at a lower end to a 20 base member 14,16 mounted
on the vessel 2 such that the frame members 10,12 extend upwardly
from either side of the deck 4 of the vessel 2 adjacent the stern. A
transverse beam 18 joins the upper ends of the frame members 10,12 to
define a goal post like arrangement having an opening 20 between the
frame members 10,12 and below the 25 transverse beam 18 through which
an accessory 22, such as an initiation fitting, a pipeline end
termination (PLET), a pipe valve or a tee assembly can pass.        A
hydraulic adjuster comprised of one or more hydraulic rams 11,13 is
30associated with each frame member 10,12 to enable the angle of  13
inclination of the launch ramp 1 to be varied to this vary the water
entry angle of the pipeline 15 to suit pipe laying operations at
different depths. It is envisaged that the inclination of the launch
ramp 1 may be varied to vary the pipeline water entry angle between
20 to about 1000. In the 5 preferred embodiment, the shape of the
frame members 10,12 and the associated base members 14,16 are adapted
such that each frame members 10,12 rests upon the respective base
member 14,16 with the launch ramp at a minimum inclination angle to
provide a minimum pipeline water entry launch angle of 300, as shown
in Figs. 9 and 10. The 10 maximum pipeline water entry angle is
approx 90, as shown in Fig. 6. The launch angle may be extended
beyond 90 degrees to enable the pipe to be laid with the vessel
moving astern with the suspended pipe catenary underneath the ship so
as to facilitate the hand over of the pipeline to a floating
production facility by allowing a close approach. 15 



The launch ramp 1 may be mounted for movement transversely across the
deck so that the ramp can be maintained directly in line with the
pipeline as it comes off a horizontally journalled reel mounted on
the vessel. To accommodate the movement of the pipeline across the
reel as it is 20unwound, the ramp may be moveable either side of the
centreline of the vessel so that the ramp centreline moves across the
width of the reel. Extending upwardly from the transverse beam 18,
the remainder of the launch ramp 1 defines a support structure for
the pipeline guide 6 and 25 tensioning means 8. Pipeline 15 can be
supplied to the launch ramp 1 from a large reel, either vertically or
horizontally arranged on the vessel. Alternatively the pipeline may
be assembled from individual pipe sections on the vessel and fed to
the launch ramp.  WO 2008/096107PCT/GB2008/000366 14 Beneath the
launch ramp 1, a hang-off clamp 30 is provided for clamping and
supporting an end of the pipeline 15 to allow the pipeline 15 to be
cut for the connection of an accessory 22 thereto. 5Three vertically
spaced work stations 40,50,60 are suspended below the transverse beam
18 of the launch ramp 1 to permit operations such as welding an anode
installation operations to be carried out on the pipeline 15. Each
work station 40,50,60 comprises first and second pairs of platform
sections 41a,41b,42a,42b,51a,51b,52a,52b,61a,61b,62a,62b 10mounted on
either side of the pipeline firing line.  In order to allow an
accessory 22 to pass between the elongate frame members 10,12 into an
installation position wherein it can be connected to the pipeline 15,
the platform sections 41a,41b,42a,42b,51a,51b,52a,52b, 



15 61a,61b,62a,62b of each work station 40,50,60 are mounted on
carriers 45a,45b,55a,55b extending from and slidably mounted on the
transverse beam 18 of the launch ramp 1 to be slideable transversely
from operative positions on either side of the pipeline firing line
to retracted positions spaced away from the pipeline firing line
providing clearance for the 20 accessory 22. The platform sections
41a,41b,42a,42b of the uppermost work station 40 are mounted on
separate support carriers 45a,45b, moveable independently on the
transverse beam 18 to allow the platform sections 41a,41b,42a,42b to
be returned to their operative positions once the accessory 22 has
been moved to its installation position, to allow 25 welding and
other operations to be carried out on the accessory, for example to
allow the accessory 22 to be welded to the pipeline 15, upstream of
the accessory 22. Each work station platform section
41a,41b,42a,42b,51a,51b,52a,52b,61a,61b,62a,62b is mounted on its
respective carrier for rotation about a horizontal axis parallel to
the 30transverse beam whereby each platform section can be maintained
in a  WO 2008/096107PCT/G112008/000366 15 horizontal orientation
regardless of the angle of inclination of the launch ramp 1, such
that each platform section is self-levelling. The hang-off clamp 30
is mounted on a retractable support 32 to allow the 5 hang-off clamp
30 to be moved between an operational position, aligned with the
pipeline firing line, and a retracted position, wherein the hang-off
clamp 30 is retracted out of the pipeline firing line to allow an
accessory to move past the hang-off clamp. In order to maintain the
hang-off clamp 30 co-axial with the pipeline firing line, the clamp
30 is mounted on its support 10 32 to be pivotable about a pivot axis
aligned with the pivots axes of the frame members 10,12 when it its
operational position. A further, lowermost work station (not shown)
may be mounted or provided on the hang-off clamp support 32 to allow
an accessory to be welded to the already laid pipeline 15. 15 The
spacing between the work station platform sections when in their
retracted positions and the dimensions of the frame members 10,12 and
transverse beam 18 are arranged to provide sufficient clearance to
allow passage of an accessory, such as a PLET, of up to 8m x 14m x
6m. 20 



In order to transport accessories from a storage position on the deck
4 of the vessel 2 to the installation position in the pipeline firing
line, guide tracks are provided along the deck 4 of the vessel 2, a
first elongate track section 70 extending along the centre line of
the vessel 2, extending 25 through the opening 20 between the frame
members 10,12 of the launch ramp 1 to the accessory installation
position. Extending transversely from the first track section 70 are
a plurality of further track sections
71a,71b,72a,72b,73a,73b,74a,74b,75a,75b extending to individual
accessory storage positions located at spaced locations along either
side 30of the deck 4 of the vessel 2. Each accessory 22 is mounted on
a carriage  WO 2008/096107PCT/GB2008/000366 16  80 whereby the
accessory 22 can be moved from its respective storage location along
its respective further track section, the carriage 80 then being
moveable along the first track section 70 to the installation
position. Each accessory 22 is mounted on its carriage 80 at an
inclination substantially corresponding to the expected pipeline
water entry angle. Means may be provided for varying the angle at
which the accessory 22 is mounted on the carriage 80 so that the
angle can be adjusted to correspond to the angle of inclination of
the launch ramp. The carriage 80 10 may be provided with accessory
handling means, such as manipulator arms, whereby the orientation and
position of the accessory 22 can be adjusted to bring the accessory
22 into alignment with a pipeline 15 to which it is to be connected
when in its installation position. 15An abandonment and recovery
line, also known as Laydown and Recovery line (not shown), is
provided on a winch adjacent the hang-off clamp 30. The A&R line is
used to lay the end of the pipeline 15, and any accessory associated
therewith, down on the seabed and to recover the pipeline/accessory,
if required. The capacity of the A&R line is matched to 20the lay
system capacity and the length of line is matched to the length of
the catenary in the deepest water in which the ship is designed to
operate. By bringing the accessory directly into the pipeline firing
line at the correct 



location and orientation for connection to the pipeline, without
requiring 25 movement of the hang-off clamp or launch ramp, the delay
to the pipelaying operation required for installation of an accessory
to the pipeline is minimised.        Pipelaying vessels must operate
in harsh environmental conditions and 30therefore it is desirable to
provide a protective enclosure at each work  WO
2008/096107PCTIGB2008/000366 17 station to enable welding operations
to be carried out in a sheltered environment. In a second embodiment
of the present invention, as illustrated in Figs. 11 to 15, each work
station is defined by a pair of enclosures 110 within which is
respectively mounted each platform section 5120 to provide a shelter
around each work station. Each platform section 120 is slideably
mounted within the respective enclosure 110 to be moveable between a
retracted position, as shown in Fig. 12, wherein persons working on
the platform section are protected 10 from the environment, and an
extended position, as shown in Fig. 13, wherein the platform section
120 is accessible, for example to enable objects to be delivered to
the platform via a crane. As with the first embodiment, each platform
section 120 is rotatable about 15 a horizontal axis whereby each
platform section 120 can be maintained in a horizontal orientation
regardless of the angle of inclination of the launch ramp, such that
each platform section 120 is self-levelling. As shown in Fig. 11,
each enclosure 110 is journalled for rotation with respect to a
carrier 130 mounted below the transverse beam of the launch ramp 



20 (omitted for clarity). Each carrier 130 comprises hollow box like
structure, the interior 132 of the carrier 130 defining an enclosed
access passageway providing passage to the respective enclosure and
the platform sections mounted therein. Stairway ladders 134 are
mounted within each carrier 130 to allow persons to move therein
regardless of the 25orientation of the launch ramp. Window openings,
which may be glazed if desired, may be provided in the walls of the
carriers 130 and/or the enclosures 110 to provide natural lighting
and to provide a visual level reference to person working therein.
18 As illustrated in Figs. 14 and 15, cutouts 140,142 are provided in
the upper and lower walls of each enclosure 110 to allow the pipeline
15 to pass through the enclosure 110 at each angle of inclination of
the launch ramp. 5In a third embodiment of the present invention, as
illustrated in Figs 16 and 17, the work stations are mounted directly
on the sides of the launch ramp. As with the first and second
embodiments, the launch ramp 200 comprises 10 first and second spaced
elongate frame members 210,212 linked by at least one transverse beam
218, each frame member 210,212 being pivotally connected at a lower
end to a base member 214,216 mounted on the vessel such that the
frame members 210,212 extend upwardly from either side of the deck
204 of the vessel adjacent the stern. An opening 15 202 is defined
between the frame members 210,212 and below the transverse beam 218
through which an accessory 222, such as an initiation fitting, a
pipeline end termination (PLET), a pipe valve or a tee assembly can
pass. 20As with the other embodiments, the launch ramp 200 may be
mounted for transverse movement across the deck of the vessel whereby
the launch ramp can be maintained in alignment with the pipeline as
it comes off a vertically arranged reel mounted on the vessel. 25As
shown in Fig. 16, each of said first and second frame members 



210,212 defines a box section framework having an opening 230 for
receiving a pair of work station carrier members 235. Each carrier
member 235 is slideably mounted within its respective opening 230 to
allow the carrier member 235 to be moved in a direction parallel to
the 30pipeline firing line to enable the height of the work stations
to be adjusted.  WO 2008/096107PCT/GB2008/000366 19  Each work
station comprises a first work station section 242 mounted in said
carrier member 235 on said first frame member 210 on one side of the
pipeline firing line and a second work station section 244 mounted in
5 said carrier member 235 on said second frame member 212 on a second
side of the pipeline firing line opposite the first side, the first
and second work station sections 242,244 being mounted within the
first and second frame members 210,212 for transverse movement
towards and away from one another to be movable between an operative
configuration, wherein 10 the work station sections are located in
the pipeline firing line for allowing cutting and welding operations
to be carried out on the pipeline, and a retracted configuration, to
permit passage of an accessory 222 through said opening 202 and into
its installation location for connection to the pipeline. 15 Each
work station section 242,244 is rotatably mounted within its
respective carrier member 235 to permit the work station to remain
horizontal at all times during variation of the angle of inclination
of the launch ramp 200. 20 The work station sections 242,244 of each
work station each comprises a shelter 250 comprising a box-like
enclosure being closed on three sides, the shelters 250 of each work
station section 242,244 of each work station cooperating when in
their operative configurations to provide a 25 substantially fully
enclosed work environment around the pipeline. Cutouts are formed in
the upper and lower walls of each shelter 250 to permit passage of
the pipeline therethrough, the cutouts being elongated to allow the
pipeline 15 to pass through the thus formed enclosure at a variety of
launch ramp inclinations. The cutouts are provided with closing  



WO 2008/096107PCT/GB2008/000366 20 means to limit the ingress of
water and to maintain the environmental protection. A platform
section 260 is mounted in the bottom of each shelter 250. 5 Each
platform section 260 is movable between a retracted position, wherein
the platform section 260 is enclosed within the shelter 250, and an
extended position, wherein the platform section 260 is located
outside of the shelter 250 to enable access to the platform section
260, for example for delivering objects to or removing objects from
the platform 10section by crane. By coordinating movement of each
shelter 250 within the respective carrier member 235 and each
platform section 260 within its respective shelter 250, three
possible work station configurations are provided. In a 15 first
configuration, the shelters are moved fully inwardly to their
operative positions with the platform sections in their retracted
positions such that the work stations sections cooperate to form an
enclosed working environment around the pipeline. In an second
configuration, the shelters 250 are moved to their fully outward
positions while the platform sections 20 are moved to their extended
positions, such that the platforms sections cooperate to provide an
open working environment around the pipeline wherein the platform
sections 260 are accessible by cranes and other load handling
devices. In a third configuration, the shelters are moved to their
fully outward positions and the platform sections are moved to their
25 retracted positions whereby an unobstructed space is provided
around the pipeline firing line to permit passage of an accessories
such as an initiation fitting, pipeline end termination (PLETs), pipe
valve or a tee assembly.  WO 2008/096107PCT/GB2008/000366 



21 Various modifications and variations to the described embodiment
of the invention will be apparent to those skilled in the art without
departing from the scope of the invention as defined in the appended
claims. Although the invention has been described in connection with
a specific preferred 5embodiment, it should be understood that the
invention as claimed should not be unduly limited to such specific
embodiment.  22 CLAIMS:  1. An apparatus to be mounted on a vessel
for a laying a marine pipeline having accessories on the end of the
pipeline and/or at one or more intermediate locations along the
pipeline, said apparatus comprising: 5(a)a pipeline launch ramp
having pipeline guide means for guiding and controlling the movement
of a pipeline along a pipeline firing line in the direction of the
seabed, pipeline clamping means downstream of the guide means for
selectively clamping and supporting the launched pipeline, wherein
said launch ramp is provided with an opening downstream of said guide
means and upstream of said clamping means for 10 passage of an
accessory between a storage position and an installation location in
the pipeline firing line to allow the accessory to be connected to an
end of the pipeline supported by said clamping means wherein the
launch ramp is pivotally mountable on the vessel to permit the angle
of inclination of the launch ramp to be varied to vary the water
entry angle of the pipeline; and further comprising: 15(b)at least
one work station having at least one work platform located in or
adjacent said opening in the launch ramp, said at least one work
platform being movable between an operative configuration wherein the
at least one work platform is located in the pipeline firing line for
allowing cutting and welding operations to be carried out on the
pipeline, and a retracted configuration to permit passage of an
accessory through said 20 opening and into its installation location
for connection to the pipeline; 



wherein the or each work station, or at least the or each work
platform provided thereon, is pivotally or rotatably mounted to
permit the work platform to remain horizontal at all times during
variation of the angle of inclination of the launch ramp.     2. An
apparatus as claimed in claim 1, wherein said storage position of the
accessory 25 is inboard of the launch ramp. 3. An apparatus as
claimed in any preceding claim, wherein said clamping means is
moveable between an operative position, wherein the clamping means
lies in the pipeline firing line, and a retracted position, wherein
said clamping means is moved out of said pipeline firing line to
permit passage of an accessory therepast.  23  4. An apparatus as
claimed in any one of the preceding claims, comprising a plurality of
said work stations spaced apart along the pipeline firing line.   5.
An apparatus as claimed in any one of the preceding claims, wherein
the or each workstation comprises a pair of work platforms arranged
on opposite sides of the pipeline 5firing line.  6. An apparatus as
claimed in any one of the preceding claims, wherein the or each work
platform of at least one of said workstations, preferably the work
station closest to the guide means, is moveable between its first and
second configurations independently of the or each work platform of
any other work stations. 10 7.An apparatus as claimed in any one of
the preceding claims, wherein the or each work platform of the or
each work station is moveable in a direction transverse to the normal
direction of travel of the accessory through said opening. 8.An
apparatus as claimed in claim 7, wherein the or each work platform is
also moveable in a direction parallel to the pipeline firing line. 15
9.An apparatus as claimed in any one of the preceding claims, wherein
said one or more work stations are mounted on one of the launch ramp,
the clamping means or on an intermediate support structure provided
adjacent the launch ramp. 



10. An apparatus as claimed in claim 9, wherein said one or more work
stations are mounted on a transverse beam extending between the
elongate frame members, above said 20 opening.  11. An apparatus as
claimed in claim 10, wherein said one or more work stations comprise
at least one work platform mounted on a support member, said support
member being slidable along said transverse beam for movement of said
at least one work platform between said operative and retracted
configurations. 25 12.An apparatus as claimed in any one of the
preceding claims, wherein said launch ramp comprises first and second
spaced apart substantially parallel elongate frame members, mountable
upon the vessel in cantilever fashion, said opening being provided
24 between said elongate frame members, below said guide means and
above the clamping means, said one or more work stations each
comprise a first work platform mounted on said first elongate frame
member on one side of the pipeline firing line and a second work
platform mounted on said second elongate frame member on a second
side of the pipeline 5 firing line opposite said first side, each of
said first and second work platforms being moveable with respect to
the respective frame member between said operative and retracted
configurations.  13. An apparatus as claimed in claim 12, wherein
each of said first and second work platforms is rotatably mounted
with respect to the respective frame member upon which it 10 is
mounted to permit the work platform to remain horizontal at all times
during variation of the angle of inclination of the launch ramp.  14.
An apparatus as claimed in claim 12 or claim 13, wherein each of said
first and second work platforms is axially movable with respect to
the respective frame member upon which it is mounted to enable the or
each work station to be movable axially along 15the pipeline firing
line.  15. An apparatus as claimed in any one of the preceding
claims, comprising guide means, such as rails or tracks, for guiding
an accessory between its storage position and installation location,
at least one portion of said guide means extending from the opening
of the launch ramp to be aligned with or parallel to said
longitudinal axis of the vessel 



20 when mounted thereon, through said opening in the launch ramp.
16. A pipelaying vessel for a laying a marine pipeline having
accessories on the end of the pipeline and/or at one or more
intermediate locations along the pipeline, said vessel having mounted
thereon a pipeline launch ramp having pipeline guide means for
guiding and controlling the movement of a pipeline along a pipeline
firing line in the direction of 25 the seabed, pipeline clamping
means downstream of the guide means for selectively clamping and
supporting the launched pipeline, wherein said launch ramp is
provided with an opening downstream of said guide means and upstream
of said clamping means for passage of an accessory between a storage
position and an installation location in the pipeline firing line to
allow the accessory to be connected to an end of the pipeline  25
supported by said clamping means, wherein the launch ramp is
pivotally mountable on the vessel to permit the angle of inclination
of the launch ramp to be varied to vary the water entry angle of the
pipeline; wherein at least one work station has at least one work
platform located in or adjacent said opening in the launch ramp, said
at least one work platform 5 being movable between an operative
configuration wherein the at least one work platform is located in
the pipeline firing line for allowing cutting and welding operations
to be carried out on the pipeline, and a retracted configuration to
permit passage of an accessory through said opening and into its
installation location for connection to the pipeline; wherein the or
each workstation, or at least the or each work platform provided
thereon, is 10 pivotally or rotatably mounted to permit the work
platform to remain horizontal at all times during variation of the
angle of inclination of the launch ramp. 17.A method of laying a
marine pipeline having accessories on the end of the pipeline and/or
at one or more intermediate locations along the pipeline, said method
comprising the steps of:- 15guiding the pipeline along a guide means
provided on a launch ramp provided on a pipeline laying vessel to lay
the pipeline from the laying vessel along a pipeline firing line,
wherein the launch ramp is pivotally mountable on the vessel to
permit the angle of inclination of the launch ramp to be varied to
vary the water entry angle of the pipeline; suspending the pipeline
from a clamping means downstream of the guide means; 



20cutting the pipeline upstream of the clamping means;       moving
an accessory through an opening provided in the launch ramp upstream
of the clamp means and downstream of the guide means from an inboard
position to an installation location in the pipeline firing line;
connecting said accessory to an end of the pipeline suspended by the
clamping 25 means; and       releasing the clamping means and laying
the pipeline and connected accessory from the vessel; wherein the
apparatus is further provided with at least one work station having
at least one work platform located in or adjacent said opening in the
launch ramp, said 30 method including the further step of moving said
work station from a first or operative configuration wherein the at
least one work platform is located in the pipeline firing line  26
for allowing cutting and welding operations to be carried out on the
pipeline, to a second or retracted configuration before moving the
accessory through said opening and into its installation location for
connection to the pipeline and wherein the or each work station, or
at least the or each work platform provided thereon, is pivotally or
rotatably mounted to 5 permit the work platform to remain horizontal
at all times during variation of the angle of inclination of the
launch ramp. 




