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The invention relates to a device for
landing or retrieving a pipeline end on
the seabed, the device comprising an
outboard connecting part (2) being
adapted to connect with the pipeline
end and lowered from the surface
towards a landing structure (3) on the
seabed or alternatively lifted from the
landing structure (3) on the seabed
towards the sea surface. The invention
is distinctive in that the outboard
connecting part (2) comprising a pair
of guide funnels (5a, 5b) adapted to
engage with a pair of corresponding
guideposts (4a, 4b) arranged on the
landing structure (3), at least one fin
(8) is attached to the outboard
connecting part (2) and is adapted to
bear against the landing structure (3),
said pair of guide funnels (5a, 5b) are
adapted to be in contact with the
corresponding pair of guideposts (4a,
4b) when the outboard connecting
part (2) is resting on the landing
structure (3).
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CONNECTION SYSTEM FOR SUBSEA PIPELINES

The present invention relates to a connector for use on the seabed together

hich parts together make up a landing

1g of a component from the surface of the
water from a surface structure to obtain a focused landing of said component at
a predetermined location or the retrieval of the connector from the seabed
towards the sea surface. The releasable connector includes a downwardly
facing fin (in the position of use) designed for abutting the seabed fixed
guidepost part and prevent the connector from tipping when resting on the

landing structure .

TECHNICAL BACKGROUND OF THE INVENTION

piping is often arranged On subsea structures, for example manifold and valve
structures, which are deployed on the seabed, The piping comprise one or
more pipes that terminate in open pipe subs, or porches, forming a connecting
point. Each connecting point includes a stationary connecting part. Stationary in
this context means relative to the subsea structure. The connecting point is later
used for connection to an external pipe or subs.

There exist two principles for the connecting devices, either vertical or
horizontal. For a horizontal connecting device, the connecting point projects
horizontally out from the structure. In the North Sea, this solution has almost
market control. Other places, like the Gulf of Mexico for example, the vertical
solution is the most common one.

There are in principle three (or actually two) different forms for external
AannAantiane tA A ctrintoieas
tures: Here, a rigid pipe having a movable
ally be used. This is usually termed a
jumper. The jumper is manufactured based on measuring the relative position of

the two connecting points.
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“eline (rigid pipe) and a structure: It is
1lt) to connect a rigid pipeline directly to a
Thus, an intermediate piece of pipe,
frequently termed a “spool”, is provided between the pipeline and the structure.
In order to connect the spool to the pipeline, the pipeline will be welded directly
to a small structure including a connecting point. A spool is in principle like the
jumper described above.
-Direct connection of a flexible pipeline or umbilical to a structure: In some
cases it is chosen to use flexible pipes instead of rigid steel pipes. Such pipes
e. Then it is not necessary with a spool or
nd the structure. It is then not necessary to
mans picuss sasursiicie ul uic pOSition on the connecting point on the
structure.

The present invention is related to the last principle.

direct connection of a flexible pipeline or

es to connector means with a fixed

ged at the seabed and a movable

dipeline to the connector part in the
seabed. The movable connector having one funnel adapted to engage with the
atlidennst of the fixed striictiire when lowered into the seabed. The movable

10tion induced by the vessel. This will

lepost especially in deep waters where it is
not possible to use guide wire for better control.

Drihlinatinn WWNDIN44NA2R71 ch~aie ~ gimilar connection device comprising a
1ecting part and a landing structure. In this
r funnel to position the movable

connecting part in relation to the landing structure and the fixed connecting part.
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Pipelines of steel are rigid and require
near each other approximately in a ra

exact positioning when they are lowered to the seabed.

In previous solutions, the inboard connecting part have to be installed on the
seabed together with the landing structure before the outboard connecting part
attached to the pipeline end is lowered to the seabed and landed on the

seabed.

OBJECTS OF THE INVENTION

It is an objective of the present invention to provide a system that allows for
landing of the outboard connecting part which is attached to the flexible pipeline
end prior to landing of the inboard connecting part which is attached to subsea
installation or similar at the seabed. Several pipeline ends can therefore be
lowered to the seabed prior to the connection to the subsea installation.

The installation is prevented from tilting when it is resting on the landing

structure at the seabed.

It is another objective of the present invention to provide an installation that
makes it possible to guide and land a flexible connection in a wide range of

installation angles. The seabed are some places uneven. The landing structure
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will follow the uneven surface. This resulting in that the guidepost will have
different angles on the seabed.

It is yet another objective of the present invention to provide an installation that

has a simple, robust construction.

It is yet another objective of the present invention to provide an installation

where the maintenance/service activities are considerably reduced.

It is yet another objective of the present invention to provide an installation
where the parts deployed at the seabed are situated in a plane tilted relative to
the plane of the seabed. The purpose of this is to reduce loads during and after
connection of the connecting parts.

It is also an objective of the present invention to provide an installation with two
guideposts in order to guide the parts into connection with each other. The
guideposts having different heights to make the connection with the funnels

easier.

:nt invention to provide an installation
parts of the funnels are shorter than the

traditional funnels to make the mating with the guidepost easier.

anding or retrieving a pipeline end on the
seabed, the device comprising an outboard connecting part being adapted to
connect with the pipeline end and lowered from the surface towards a landing
ctriintiirn an tha ennhad ar altarnativnly fifted from the landing structure on the

invention is distinctive in that the outboard

guide funnels adapted to engage with a
pair of corresponding guideposts arranged on the landing structure, at least

one fin is attached to the outboard connecting part and is adapted to bear
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against the landing structure, said pair of guide funnels are adapted to be in
contact with the corresponding pair of guideposts when the outboard
connecting part is resting on the landing structure. This provides a device
where the pipeline and especially a flexible pipeline can be deployed at the

seabed before the inboard connecting part.

Preferably said pair of guide funnels are adapted to bear against a small
portion of the corresponding pair of guideposts when the outboard connecting

part is resting on the landing structure.

In another preferable embodiment of the invention the at least one fin is situated
between the pair of funnels and adapted to bear against an edge on the landing
structure.

t of the invention the funnels is shaped as
1 a first wide end and a second, narrow
ena .

In another preferable embodiment of the invention each of the funnels have
extension plate arranged in connection with the funnel at the second, narrow

end of said funnel.

In another preferable embodiment of the invention the height of the extension
guide post. This provides an easier

els.

In yet another preferable embodiment of the invention said funnel frame is
slidably connected to the connecting frame. The connection frame is adapted
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to be moved towards the inboard connecting part while the funnel frame are at
rest on the landing structure.

In another preferable embodiment of the invention a center guide is extending

from the connecting frame through a channel in the funnel frame.

In another preferred embodiment of the invention the center guide (29) adapted
to bend in the free end. This provides a dampening of the outboard connection

when the outboard connection lands on the landing structure.

In yet another preferable embodiment of the invention a pair of guide rails are
extending from the connecting frame through rail guides attached to the funnel

frame.

In another embodiment of the inventic
rails and the rail guides. The clearanc

funnel frame and the connection fram

In another embodiment of the invention the the at least one guidepost is
arranged perpendicular in relation to a landing frame of the landing structure ,
said landing frame is configured to be inclined relative to the seabed, when said

landing structure is resting on the seabed.

~ 1e invention there ere are arranged at
1 the landing frame, said distance between

nce between the funnels arranged on the
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outboard connecting part.

In yet another preferred embodiment according to the invention the guideposts

have different lengths.

BRIEF DESCRIPTION OF THE DRAWINGS

Having described the main features of the invention above, a more detailed and
non-limiting description of an exemplary embodiment will be given in the

following with reference to the drawings.

Figure 1 shows a connector device according to the present invention, viewed
schematically from the side.
Figure 2 shows a detail view of the funnel frame, viewed from below.

nnels and fin of the outboard connecting

Figure 4a shows a detail view or the runnel with center and side rails, seen from
behind.
Figure 4b shows a detail view of the outboard connecting part in an initial

ture.

wutboard connecting part in resting position
on the landing structure.

Finure 5 shows the outhoard connecting part and the guidepost attached to the
sent invention, viewed from above.

2 outboard connecting part according to
the invention in an initial mating position with the guideposts on the landing
structure, viewed from the side.

Figure 7 shows a sectional view of the outboard connecting part according to
the invention in a resting position on the landing structure, viewed from the side.
The fin is abutting an edge on the landing structure.
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Figure 8- Figure 10 shows the different steps of the lowering of the outboard
connecting parts together with the pipeline end towards the resting position on
the landing structure arranged on the seabed.

the lowering of the outboard connecting

DETAILED DESCRIPTION OF THE INVENTION

Other and further objects, features and advantages will appear from the
following description of preferred embodiments of the invention, which is given
for the purpose of the description, and given in context with the appended

drawings where:

Figure 1 shows a complete connecting device 20, assembled by a first
connecting part 1, hereinafter called inboard connecting part 1, a second
connecting part 2, hereinafter called outboard connecting part 2 and a landing
structure 3.

The inboard connection part is shown in figure 1 as an illustration of the
principle of use. It is according to the invention not necessary that the inboard
at the seabed before the outboard
1ding structure at the seabed. The
outboard connection part 2 is independent of the inboard connection part 1 and
could he arranaed on the landina structure 3 at the seabed before the inboard
rabed.

:d to perform mating and connection of a
nd a second pipeline or other subsea
ananyeimcis ananyeu un uie scawved (Not shown). The figure shows the

connecting device 20 in a position where the outboard connecting part 2 is
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lowered down to the inboard connecting part 1 at the seabed, viewed from the

side.

)ted to be secured to the second pipeline

t shown), such as a manifold structure or
an x-tree structure etc. through a connection point. The inboard connecting part
1 and the outboard connection part 2 are connecting the first pipeline 21 and
the second pipeline or subsea structure together through inboard 7 and
outboard hubs 14. The inboard connecting part 1 is stationary relative to the

subsea structure.

The landing structure 3 is located adjacent to the inboard connecting part 1 or in
connection with the inboard connecting part 1. The landing structure 3 could
also be installed at the seabed before the inboard connecting part 1. The
landing structure act as a support for the outboard connecting part 2 when it is
deployed at the seabed.

In figure 3 there is shown two guideposts 4a, 4b arranged on the end of the
landing structure 3 facing away from the inboard connecting part 1. The

frame structure 3.

apted to be connected to a pipeline end
at the sea surface, on for instance a
vessel and the outboard connecting part 2, is then lowered to the seabed to the

landing structure 3.

rises a connecting frame 40 and a funnel
nnected to each other.
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via the outboard hub 14 and the reaction plate 15 distributes the forces between

the structure, i.e. pipeline or subsea structure and the outboard hub 14.

A clamp connector 6 is arranged at the opposite side of the reaction plate 15 at
the side facing the inboard connecting part 1. The clamp connector 6 is adapted
to clamp the outboard hub 14 with the first pipeline 21 which are attached to the
outboard connecting part 2 together with an inboard hub 7 arranged on the
inboard connecting part 1. The inboard hub 7 of the inboard connecting part 1 is
arranged on a vertically aligned reaction plate 16 and is adapted to connect at
the opposite end to a pipeline or a connection point of a subsea structure
arranged on the seabed (not shown).

At the lower part of the inboard connecting part 1, there are arranged alignment
rods 9. The alignment rods 9 being at ° ' “
arranged on the outboard connecting
2 is moved towards the inboard conne

2 part has landed on the landing structure 3.

The inboard connecting part 1 and the landing structure 3 are positioned on the
seahed with a sliaht inclination relative to the seabed in the Figures. In Figure

J structure and the seabed is shown in

o the outboard connecting part has a
minimum break in the pipeline the mo
acting from the pipeline acting on the
because more of the pipeline is arranycu uii uic scauvcu.
It is also an embodiment of the invention that the landing structure are arranged
in substantially the same horizontal plane as the seabed but in this embodiment

more of the pipeline is arranged above the seabed and the load of the pipeline
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Is thus increased compared to the embodiment with the inclined landing
structure 3.

The reaction plate 15 and the guideposts 4a, 4b are substantially perpendicular
to this inclined plane. This makes it e

the guidepost 4a, 4b when the outboz

guidepost 4a, 4b.

The outboard connecting part 2 is sus

11a. The hooks 11a are adapted to el
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the connecting frame 40 when the outboard connecting part 2 is lowered down
to the seabed towards the guideposts 4a, 4b.

The outboard connecting part 2, comprising a connecting frame 40 and a funnel
s frame 30. The funnel frame having funnels 5a, 5b.

The funnel frame 30 is shown in detail in Figure 2 where the funnel frame 30 is

viewed from below.

Lauli vl Uis idinigis Ja, Juw 1ias uic aligpe vi a lnuswdiil v a pyialindg widi a st

wide end facing downwardly and a second, narrow end, facing upwardly.

b there is a small prism-shaped extension

20
The guide funnels could optionally also have a shape as a cone with a wide end

and a narrow end. In this embodiment the extension plate 51a, 51b on the

narrow end havina a cvlindrical shane.

ference mark 51a, 51b in figure 2 and is
on or a cylindrical extension with a small

or cylindrical opening at the narrow end

A Af thA rantanAnlar Ar AsulinAriaal
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possible.

brought down on the landing structure 3. This will be further described in Figure
7.

A perforated plate 13 is extending doym+nrAd fram nnch af tha fiinnale Ba Bh At
the sides 50a, 50b of the funnels 5a,

the outboard connecting part 2. A t-st

and in contact with the perforated plate 13 and the fin 8.

10tion or backward tilting of the outboard

1 the landing structure 3. This will be

The funnel frame 30 further comprises a support plate 35 arranged on the
opposite side of the funnels relative tc
plate 35 having an opening 36 and @ —..c.....c. <. (. cguiv cer) i ig—— e e

the guide funnels 5a, 5b, adapted to receive a center guide 29 (shown in Figure
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1). The center guide 29 is connected to the connecting part 40 and slidably
connected to the funnel frame 30 through the opening 36 and channel 37.

Figure 3 shows the initial position whe
lowered on the landing structure 3. Tt

and the funnel frame 30 in greater detalil.

The funnels 5a, 5b are attached to or an integrated part of the funnel frame 30
are engaging the top of the respective guideposts 4a, 4b attached to the landing
structure 3.

The fin 8 is situated below the funnels 5a, 5b in a position between the funnels
5a, 5b. The fin 8 is attached to the funnel frame 30.

The fin 8 could be bolted to the funnel, welded or attached in other ways to the
funnel frame 30. The fin 8 could also have other arrangement or positions on
the funnel frame 30 suitable for supporting the connecting part 2 on the landing
structure 3.

(see figures 3, 4b, 4c, 6, 7) arranged

in 8 and the edge 18 is substantially

iat the fin 8 is abutting the edge 18 when
ing on the landing structure 3. This is

shown in Figure 6.

wve in the substantially horizontal direction
a sliding connection.

As described above one of the sliding

and the connecting frame 40, is the c

a channel 37 attached to the funnel fraiie ou.

In addition to this, the connecting frame 40 has a pair of side rails 25a, 25b (see

figures 1, 4a extending substantially horizontally from the connecting frame 40
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parallel to the guide rail 29. The side rails 25a, 25b and the center guide 29 are
extending in planes perpendicular to the outboard reaction plate 15.

the side rails 25a, 25b.

The funnel frame 30 has corresponding rail guides 32a, 32b (see figures 1, 5.)
enclosing the side rail 25a, 25b. This provides a second and third sliding

connection between the funnel frame 30 and the connecting frame 40.

The Side rails 25a) 25b and the conner\{'inn with thAa rail AnlidA 274 22k Aara
shown in detail in Figure 4. The cente
in this Figure. The funnel frame 30 is

The center guide 29 is attached to the connecting frame 40. The center guide
29 is bolted to the connecting frame 40 and is extending through the channel
37, which has a similar shape as the center guide 29. The center guide rail has
a free end at the opposite side. The center guide 29 could act as a resilient
d to bend 10 mm in each direction. This is
inecting part 2 are mating with the landing

structure 3 to mitigate the connection.

cted to the center guide 29 and the

is lowered down to the landing structure

o, uie e nairne ou 1 ananyeu nedl the free end of the center guide 29. This
gives a little flexibility between the funnel frame 30 and the connecting frame



10

15

16

40, because it is possible for the center guide 29 to bend slightly in either
direction.

There is arranged spacers 38 within the channel 37. These are preferably
made of plastic and are situated in the opening between the center guide 29

and the channel to prevent the center guide 29 from touching the sides of the

T T T ST

especially when the outboard connecting part 2 is landed on the landing
structure 3 since the guide rail is adapted to bend approximately 10 mm to the
sides as well as up and down.

is landing on the landing structure 3. This is shown in Figure 4b in the initial
mating position and in 4c in the resting position of the outboard connecting part
2.

The figures also show at least one resting plate 18b arranged on the landing
/e the support plate 35. The resting plate
1d plate 18c integrated on the landing

structure 3. The end plate 18c is arranged as an extension of the edge on both

sides of the edae 18a connectina the guidepost 4a, 4b together. The at least
nal support to the outboard connecting
ant the outboard connecting part 2 from
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tilting. This resting plate 18b arranged on the end plate, or alternatively a
multiple of plates, are optional embodiments of the invention.

Jjated in a plane above the center guide

The guide rails 25a, 25b are extendin
through rail guide 32a, 32bintheupp ., .

Figure 4a. There is a clearance between the guide rails 25a, 25b and the rail

1Qll YUIUS V4@, V4K LUUIU UG auuul 1U THITE WIIUHT IS UIS Al ad UIs aluwsu
movement of center guide 29.

The guide rails 32a, 32b acts as an end stopper for the movement of the center
guide 29.

There could also be a small clearance between the channel 37 and the center
guide 29.

Figure 5 shows the outboard connecting part 2 from figure 1, topside view.

have slots 25a’ 25b’ as an optional

icted to the funnel frame 30 is arranged in
the slot 25a' to guide the direction of movement of the between the funnel frame
30 and connectina frame 40 The finyre shows one protrusion 33a, but there

even no protrusions 33a.

Figure 6 shows the position and the s
initial mating position of the outboard

The fin 8 and the edge 18a are shown i unen nnies.

Figure 7 shows the outboard connecting part 2 resting on the landing structure
3. In this position, there are three poir

outboard connecting part 2 and the la
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27b of contact makes it possible for the outboard connecting part 2 to rest on
the landing structure 3 before connecting to the inboard connecting part 1

y fin 8 and the edge 18a, a second point

guidepost 4a and the funnel 5a and a third
point of contact arranged between the guidepost 4b and the funnel 5b. The
point of contact is at the extension plate of the funnel 51a, 51b (shown in Figure
2) .

>e 8a at the corner facing the edge 18, or a

3 8a, 8b which meets in a tip 8c.

This tip 8c is abutting the edge 18 in the resting position of the outboard

connecting part 2 and prevents the outboard connecting part 2 from tipping.
dole embodiments of the invention.
reen the landing structure 3 and the

outboara connecting part Z In the resting position.

The fin could also have other shapes suitable for resting on the landing

structure 3.

The following figures 8-10 shows the lowering of the of the outboard connecting

part 2 to the landing structure and the connection of the outboard connecting

nart 2 ta the inhnard connectina nart 1.

nnection part 1 arranged at the seabed
before lowering of the outboard connection part but this is not mandatory. The

inboard connection part can be deployed at the seabed after the deployment of

thAa AnithAanard crannAasntiAan nAartd D

ing part 2 in an initial mating position
above the landing structure 3. The guideposts 4 are substantially aligned
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17 below the funnels 5 and are adapted

is lowered down to the landing structure 3

1t movement or rotation of the outboard

f the vessel i.e. from which the outboard

1e first end of the pipeline is lowered down
e i .., . atio between the lowering of the outboard
connecting part 2 and lowering of the pipeline. The speed of the lowering of the
wire could and the speed of the lowering of the pipeline could be controlled
independently to have different inclination of the outboard connecting part 2

relative the seabed.

The two guideposts 4a, 4b are arranged substantially perpendicular to the
1g position is when the outboard
2 same inclination relative the seabed as

the landing structure 3.

The guidepost 4a and the guidepost 4b could be of equal length or there could
guidepost 4a and guidepost 4b. These
nvention.

A difference in the length between the

easier for the niithoard connectina na

SHVIL PHIDSHIEDSNIapeud Ul LYHTIdTedl SALSTIDIVIIID Pialed Jia, J 1T 1ITULTL LIS Tialiuw
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- r for the guidepost 4a, 4b and the funnels

"have equal length, this being an

embodiment of the invention.

clamping connector 6 at the outboard connecting part 2. This is illustrated in

Figure 9.

A stroke tool (not shown) is adapted t~ b~ ~rrenandwith ana and in o cteala
tool slot 23 arranged in the reaction p
The other end is arranged in a similar
connection frame 40 of the outboard «
activated, the connection frame 40 of

a4

the connection frame 40 allows the connection frame 40 with the pipeline 21 to
move away from the funnel frame 30. The connection frame 40 will move

towards the inboard hub1.

the inboard connecting part 1 and the
1ecting part 2 connected to each other

through the clamp connector 6.

Figure 11 shows schematically the lowering of the outboard connecting part 2 to
the seabed. The Figure shows that the first end 21a of the attached pipeline 21
that is lowered to the seabed. The other end of the pipeline is arranged on the

vessel, platform or similar device at the water surface (not shown). The
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outboard connecting part 2 will therefore only carry a part of the weight of the
pipeline when the connecting part 1 is lowered to the seabed.

The present invention has been desci

embodiment and some drawings for t

should be clear to persons skilled in the art that the present invention includes
all legitimate modifications within the ambit of what has been described

hereinbefore and claimed in the appended claims.
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CLAIMS

1.

A device for landing or retrieving a pipeline end on the seabed, the

landing structure (3) on the se:

structure (3) on the seabed tov

characterised inthe. . . _,
comprising a pair of guide funnels (5a, 5b) adapted to engage with a pair
of corresponding guideposts (4a, 4b) arranged on the landing structure
(3), atleast one fin (8) is attached to the outboard connecting part (2)
and is adapted to bear against the landing structure (3), said pair of
guide funnels (5a, 5b) are adapted to be in contact with the
corresponding pair of guideposts (4a, 4b) when the outboard connecting
part (2) is resting on the landing structure (3).

A device for landing or retrieva® "~ " ' oot
wherein said pair of guide funn

small portion of the corresponc

outboard connecting part (2) is resting on the landing structure (3).

A connecting device according to claim 1 or 2, wherein the at least one
fin (8) is situated between the pair of funnels (5a, 5b).

A connecting device according to any one of the claims 1-3, wherein
each of the funnels (5a; 5b) is shaped as a frustum of a pyramid or a

cone with a first wide end and a second, narrow end .

A connecting device according
each of the funnels have exten
connection with the funnel 5a, 5b at the second, narrow end 52a, 52b of

said funnel 5a, 5b.
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A connection device according
extension plate 51a, 51b is les:
4Db).

A connecting device according to any one of claim 1-6 , wherein the
connecting device comprising a funnel frame (30) and a connecting
frame (40), said funnel frame (30) is slidably connected to the

connecting frame (40).

A connecting device according to claim 7, wherein a center guide (29) is
extending from the connecting frame (40) through a channel (37) in the

funnel frame (30).

A connecting device according to claim 8, wherein the center guide (29)
adapted to bend in the free end .

LUyl rail Jyuiues oL dildulicu o uie idiiiel nallie (ouv).

.A connecting device according to claim 10, wherein there is a clearance

between the guide rails (25a, 25b) and the rail guides (32a, 32b).

to any one of claims 1-4, the at least one
- , o perpendicular in relation to a landing
frame (17) of the landing structure (3), said landing frame (17) is
configured to be inclined relative to the seabed, when said landing

structure (30) is resting on the seabed.

13. A connecting device according to claim 5, wherein there are arranged at

least two guideposts (4a, 4b) spaced apart on the landing frame (3), said

distance between the guidepost (4a, 4b)) equals the center distance
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between the funnels ( 5a, 5b) arranged on the outboard connecting part

(2).

14.A connecting device according to claim 6, wherein the guideposts (4a,

4b) have different lengths.
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