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SUBSEA CONNECTION
Field of invention

The present invention concerns the ficld of umbilical termination connectors.

Background

Umbilical termination connectors are used to couple the end, or termination, of an
umbilical to various types of subsea equipment. Such equipment may be stationary
equipment such as manifolds and x-mas trees, or more temporary equipment such as
work over packages, Lowe Riser packages, IWOCS (Intervention Work Over
Control System) ete. Termination connectors otten comprise two main parts, an
umbilical termination head (UTH) which is connected to the umbilical, and a base
(UTH-base) which is gencrally fixed to the subsea equipment to be connected to the
umbilical. The termination head has terminations for the clectric (and possible

optic) and fluid lines in the umbilical, and the base has means for coupling to said
lines via the UTH.

In the prior art, connecting the UTH to a base requires cither the use of guidelines
or manual installation by use of divers or ROV. Further, the installation requires a
high degree of accuracy to avoid damaging the line-connectors on the UTH or base.
The present invention provides an umbilical termination connector which avoids at

least some of the disadvantages of the prior art connectors.

Summary of the invention

The present invention provides an umbilical termination connector comprising an
umbilical termination head (UTH) connectable to an umbilical, and a base (UTH-
base). The fermination head may 'be instailed on the baée without requiring a'
guideline or assistance from an ROV or diver. The base comprises terminals for

connecting to the electrical, optical and or fluid linc connectors on the UTII.
The invention is further defined in the appended claims, and in the following:

In one aspect the present invention provides a subsea connection comprising
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- an umbilical termination head comprising a housing and at Icast one
connecting line, where each connecting line comprises a {irst mating means;
- a subsea base unit comprising a housing and at least one connecting line,
cach connecting line comprises a second mating mecans arranged to be
connccted with the cooperating first mating means; and
- locking means for locking the termination head to the subsca base unit;
wherein the second mating means are fixed to a stab plate and kept in a retracted
position before connection of the termination head and the base unit, and the stab
plate is arranged to move the second mating means towards the first mating means

during connection.

During connection the stab plate is arranged to move the second mating means to an
extended position. In the extended position the second mating means are
connectable to the first mating means. During connection, the stab plate and the

second mating means are arranged to move relative to the housing of the base unit.

The first and second mating means are preferably cooperating stab connectors of
any suitable type. The first mating means are preferably a female connector, and the
second mating means are preferably cooperating male connectors.

A stab plate may be any assembly suitable for accommodating at lcast one second
mating means, and move said mating means towards the first mating means during

connection.

In a further aspect of the connection according to the invention, the second mating
means are opetably connected to a piston, preferably a piston of a hydraulic
c;,ylinder, and the pistoh is operably connectéd to trigger means, subh that said piston
is able to move the second mating means towards the first mating means when the
trigger means are released. Although the piston is preferably moved by being part of
a hydraulic cylinder, other means for moving the piston is contemplated, such as a

pneumatic cylinder or clectric motor.

In a further aspect of the connection according to the invention, the second mating

means are operably connected to the trigger means by the stab plate.
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In yet a further aspect of the connection according to the invention, the piston is

operably connected to the trigger means by the stab plate.

In yet a further aspect of the connection according to the invention, the trigger

means are released by interaction with the termination head.

In yet a further aspect of the connection according to the invention, the piston is
pre-tensioned to move the second mating means towards the first mating means.
The piston is preferably pre-tensioned by a spring, but other means such as

compressed fluid may also be used.

In yet a further aspect of the connection according to the invention, at least parts of
the second mating means are retracted into the base unit prior to release of the
trigger means. Preferably the connecting end of the second mating means is situated
below, or in line with, a protective plate. The protective plate is provided with

holes/perforations for accommodating the sccond mating means.

In yet a further aspect of the connection according to the invention, the first mating
means is protected by a flange extension at an interfacing end of the termination

head housing.

In yet a further aspect of the connection according to the invention, the termination
head comprises a funnel and the base comprises a guide post, the funnel is
connectable with the guide post such that the second mating means and the first

mating means are aligned when the trigger means are released.

In yet a further aspect of the conncction according to the invention the funnel

comprises an internal guide, and the guide post comprises an external knob or rib.

In yet a further aspect of the connection according to the invention the trigger
means comprises at least one trigger finger arranged at a circumference of the base

housing, said finger compriscs a first end engageable with the termination head, a
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section connected to the base unit, and a trigger portion operably connected to the
stab plate, such that the trigger portion rclcases said stab plate when the first end is
fully engaged with the termination head. The section being connected to the base
unit is preferably pivotably connected. In a preferred aspect the trigger means or
trigger {ingers are biased towards a non-release position, i.e. a position wherein the
trigger portion is operably connected to the stab plate such that said stab plate is

prevented from moving towards the UTH.

In yet a {urther aspect of the connection according to the invention, the locking
means comprises at least one locking finger arranged at a circumference of the base
housing, said finger comprises an end which is lockable with the termination head.
One section of the locking finger is preferably pivotably connected to the base unit.
In a preferred aspect the locking means or locking fingers are biased towards a

locked position.

In yet a further aspect of the connection according to the invention, the locking
finger is operably connecied to the stab plate, such that the locking finger is kept in
a secured locking position when the first mating means and the second mating
means are connected. In a preferred aspect, the locking finger is operably connected

to the stab plate via a securing roll in contact with a surface of said finger.

In a further aspect, the invention provides a method for connecting an umbilical to a

subsea structure, comprising the steps of:

- connecting an umbilical, having at least one transfer line, to an umbilical
termination head comprising a hoﬁsing and at least onc éonnccting line,
where each connecting line comprises a first mating means, such that the
transfer line is in transferable contact with the first mating means;

- guiding the termination hcad towards a base unit arranged on a subsea
structure, the base unit comprises a housing and at least one connecting
line, each connecting line comprises a second mating means, arranged to
be connected with the cooperating first mating means, fixed in a stab

plate and kept in a retracted position before connection of the termination
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head and the base unit, wherein the stab plate is arranged to move the
second mating means towards the first mating means during connection,
wherein the stab plate and the second mating means are arranged to move
relative to the housing of the base unit during connection;

- moving the termination head into. contact with the base unit such that the
second mating means are aligned with the first mating means;

- moving the termination head into connection with the base unit such that
the stab plate moves the second mating means to fully connect with the

first mating means,

In yet a further aspect, the invention provides a connection comprising
- an umbilical termination head comprising a housing and at least one
connecting line, where each connecting line comprises a first mating means;
- @ subsea base unit comprising a housing and at lcast one connecting line,
each connecting line comprises a second mating means arranged to be
corinected with the cooperating first mating means; and

- locking means for locking the termination head to the subsea base unit;

wherein the termination head comprises a funnel comprising an internal guide; and
the base comprises a guide post comprising an external knob or rib, the funnel is
connectable with the guide post, such that the second mating means and the first
mating means are aligned before being connected. The knob or rib and the internal
guide are shaped in a manner such that the interaction guides the funnel and the
guide post into correct positioning, 1.e. a position wherein the first and second
mating means are aligned. The knob or rib and the internal guide are cooperatively

configured.

In yet & further aspect of the connection according to the invention the first mating
means is arranged distributed around the circumnference of the funnel, and the

second mating means is arranged around the guide post.

Short deseription of the drawings
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The present invention is further explained by use of the specific cmbodiment shown

in the drawings.

Fig. 1a shows a cross-section of an umbilical termination head (UTH).

Fig. 1b shows a simplified cross-section of the UTH in fig. la.

Fig. 2 shows a cross-section of a UTH-base.

Fig. 3 shows a perspective view of a UTH-base and UTH just prior to initial mating
Fig. 4 shows a cross-section of a UTH-base and UTH just prior to initial mating.
Fig. 5 shows a cross-section of a UTH-base and U'T'H during their alignment and
initial mating.

Fig. 6 shows a cross-section of a UTH-base and UTH during landing of the UTH
after alignment.

Fig. 7 shows a cross-section of a UTH-base and UTII after fully landing the UTH.
Fig. 8 shows a cross-section of a UTH-base and UTH after complete mating of the
connectors,

Fig. 9 shows a cross-section of a UTH-base and UTII fully unlocked and ready to be

disconnected.

Detailed description of the invention

An umbilical connector assembly according to the present invention comprises an
umbilical termination head (UTH) and a complementary base (UTH-base) for
coupling to said head. The UTH is connected to one end of an umbilical, while the
base may be mounted on any equipment which is to be connected to the umbilical
via the UTH. A specific embodiment of such an assembly is described in detail in

the following.

A detailed embodiment of an UTH 1 is shown in figure 1a, wherein at least one
umbilical 2 is terminated at one end of the UTH. The umbilical(s) 2 may provide
various signal, power or fluid lines (collectively referred to as transfer lines), such
as electrical or fiber optical lines, hydraulic fluid lines etec., which are in
transferable contact with the external head connectors 3 of the UTH via the

connecting lines 4. A connecting line 4 may be any suitable communication or
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power line. The head conncctors 3 are situated at the end of the UTH 1 for
interfacing with the UTH-base 5, shown in figure 2. The connectors 3 arc shiclded
from external damage by having a circumferential part 6 of the UTH housing 23
extending past the connectors 3 in the longitudinal direction of the UTH. At its
interfacing end 7, the UTH has a guiding funnel 8 having an inner surface with a
partially helical guide 9. At the circumference, close to the interfacing end 7, the
UTH has shear pins 10 which the locking fingers 11 on the base 5 may engage, sce
fig. 3.

A simplified drawing of the UTII 1 is shown in {ig. 1b, and vsed in the subsequent

figures to describe the embodiment in more detail.

The complementary UTH-base 5 shown in fig. 2 has a guide post 12 at the end for
interfacing with the UTH. The guide post 12 features an external knob or rib 25
suitable for cooperating with the helical guide 9 of the funncl 8 in the UTH. The
UTH-basc 5 features base connectors 13 at the same end as the guide post 12 for
connecling with the head connectors 3. The base conncctors 13 are operably
engaged with a stab plate 14 and kept in a retracted position, relative to the
interfacing end 19 of the base, prior to mating with the head connectors. In the
retracted position, the connecting end of the base connectors are situated below, or
in line with, a protective plate 27 which prevents the connectors from being
damaged during initial mating with the UTH. The protective plate has holes through
which the base connectors are pushed during connection. The base connectors are
arranged al one end of the connecting lines 22, and said lines may further be
connected to any desired subsca equipment to provide required signals/power/fluid.
The stab plafc 14 is connected to a piston 15 of a hydrau]ic cylinder 16 arrangéd
inside the guide post 12, and held in a fixed position by trigger fingers 17. The
trigger fingers arc biased to hold the stab plate 14 in the fixed position by
interaction with a rubber element 28. The piston 15 is pre-tensioned by a spring 18
to move the stab platc 14, and consequently the base connectors 13, in the direction
of the interfacing end 7 of the UTH. The stab plate 14 is in a middle position,
operably connected to the trigger fingers 17 which prevent the stab platc from

moving towards the interfacing end 19 of the base when they are engaged. The
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trigger fingers 17 are evenly distributed at the circumference of the base as shown
in fig. 3. The base also comprises locking fingers 11, for engaging with the shear
pins 10 on the UTH, evenly distributed at the circumfercnce of the base as shown in

fig. 3. The UTII-base S is connected to subsea equipment via a flexible element 30.

In use, an umbilical 2 is first icrminated at the UTH 1. The UTII is then brought
into position having its interface end 7 facing the interface end 19 of the base, sce
fig. 3 and 4. The UTH is lowered/moved towards the UTH-basc 5 such that the
guide post 12 enters the funnel 8. The partly helical guide 9 of the funnel interacts
with the knob/rib 25 on the guide post 12, causing the UTH to rotate into the proper
mating position, that is a position in which the head connectors 3 (i.e. the
connectors of the UTH) and the base connectors 13 (i.c. the connectors of the UTH-
base) are aligned oppositc cach other, see fig. 5. After alignment, and during
landing of the UTII 1 onto the UTH-base 5, the UTH pushes the locking fingers 11
and the trigger fingers 17 of the UTH-base in a direction away from the axial center
of the base, see fig. 6. When the UTH is fully landed, the locking fingers 11 are
latched onto the shear pins 10, locking the UTH and the UTH-base together, see fig.
7. The locking fingers are biased towards the latched position, i.e. locked onto the
shear pins, by rubber elements 29. When the UTH is fully landed, the trigger fingers
17 are also released and no longer engaged with the stab plate 14. When the
hydraulic fluid 20 is allowed to exit the hydraulic cylinder, the piston 15 will move
the stab plate 14, and the base connectors 13, towards the head connectors 3 to
provide a complcte mating of the corresponding base and head connectors, sec fig.
8. Preferably, hydraulic fluid 20 is freely allowed to exit the hydraulic cylinder, and
the piston 15 will move the stab plate 14, and the base connectors, towards the head
cdnnectors as soon as the trigger fingers 17 afe disengaged from thé stab platc 14.
Optionally, the stab plate will not move until the hydraulic fluid is allowed to exit
the hydraulic cylinder, for instance by remotely operating a valve. The stab plate 14
is further operably connected to securing rolls 21 which securc the locking fingers
11 in a locking position by preventing the locking fingers 11 from being moved in a
direction away from the UTH when the umbilical termination connector is fully
mated. The rolls 21 are arranged to move along a surface 30 of the locking fingers,

and said surface is designed such that the locking finger is held in a secured locked,
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locked/neutral or secured unlocked/open position, depending on the position of the
rolls along said surface. The locking fingers 11 and the cooperating shear pins 10
provide a weak link, wherein the pins are dimensioned to break when the umbilical
is subjected to a tension force cxceeding a preset limit. In such a case, the UTIT 1 is
brought topside and the broken shear pins 10 replaced. The UTH-base is provided
with recesses 26 situated below each site of interaction between shear pins and
locking fingers. The recesses are able to accommodate the broken shear pins, and
thus prevent the shear pins from fouling up subsequent operation of the UTH-base
by for instance getting lodged in between a locking finger and the basc housing.
Before reconnecting the UTH 1 with the UUTH-base 5, the UTII-base is reset by
applying hydraulic pressure to the piston which then moves the stab plate 14 into a
middle position. In the middle position the locking fingers 11 are no longer secured
by the securing rolls 21, and the trigger fingers 17 are reengaged with the stab plate
14.

To intentionally disconnect the UTH from the UTH-base, hydraulic fluid 20
pressurc is increased and the piston 15 will move the stab plate 14, and the base
connectors 13, in an axial direction away from the head connectors 3, sec fig. 9.
When the stab plate 14 is moved from the middle position to a distal position, with
regard to the UTH, the securing rolls 21 cause the locking fingers to disengage from
the shear pins 10. The securing rolls 21 keep the locking fingers 11 in a disengaged
position when the stab plate is in the distal position, and the UTH may be scparated
from the UTH-base.
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Claims

1.

A subsea connection comprising;

an umbilical termination head (1) comprising a housing (23) and at least one
connecting line (4), where each connecting line comprises a first mating

means (3);

a subsea base unit (5) comprising a housing (24) and at least one connecting
line (22), each connecting line comprises a second mating means (13)

arranged to be connected with the cooperating first mating means (3); and
locking means (11) for locking the termination head to the subsea base unit,

characterized in that the second mating means are fixed to a stab plate (14)
and kept in a retracted position before connection of the termination head
and the base unit, and the stab plate is arranged to move the second mating
means towards the first mating means during connection, wherein the stab
plate (14) and the second mating mecans (13) are arranged to move relative to

the housing (24) of the base unit (5) during connection.

A connection according to claim 1, wherein the stab plate is arranged to
move the second mating means into an extended position during connection,

such that the second mating means are connectable to the first mating means.

A connection according to claim | or 2, wherein the second mating means
(13) are operably connected to a piston (15), preferably a piston of a
hydraulic cylinder (16), the piston is operably connected to trigger means
(17), such that the piston (15) is able to move the second mating means

towards the first mating means (3) when the trigger means (17) are released.

A connection according to claim 3, wherein the second mating means (13)

are operably connected to the trigger means (17) by the stab plate (14).

A connection according to claims 3 or 4, wherein the piston (15) is operably

connected to the trigger means (17) by the stab plate (14).

AMENDED SHEET
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10.

11.

12.

13.

11

A connection according to any of the claims 3-5, wherein the trigger means

(17) are rcleased by interaction with the termination head (1).

A connection according to any of the claims 3-6, wherein the piston (15) is
pre-tensioned to move the second mating means (13) towards the first mating

means (3).

A connection according to any of the claims 3-7, wherein at least parts of the
second mating means (13) are retracted into the base unit (5) prior to releasc

of the trigger means (17).

A connection according to any of the preceding claims, wherein the first
mating means (3) is protected by a flange extension (6) at an interfacing end

(7) of the termination head housing (23).

A connection according to any of the claims 3-9, wherein the termination
head (1) comprises a funnel (8) and the base comprises a guide post (12), the
funnel is connectable with the guide post such that the second mating means

and the first mating means are aligned when the trigger means are rclcased.

A connection according to claim 10, wherein the funnel (8) comprises an
internal guide (9), and the guide post (12) comprises an external knob or rib
(25).

A connection according to any of the claims 3-11, wherein the trigger means
(17) comprises at least one trigger finger (17) arranged at a circumference of
the base housing (24), said finger comprises a first end engageable with the
termination head (1), a section connected to the base unit (5), and a trigger
portion operably connected to the stab plate (14), such that the trigger
portion releases said stab plate when the first end is fully engaged with the

termination head.

A connection according to any of the claims 3-12, wherein the locking means
(11) comprises at least one locking finger (11) arranged at a circumfcrence
of the base housing (24), said finger comprises an end which is lockable with

the termination head and a section connected to the base unit.

AMENDED SHEET
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14. A connection according to claim 13, wherein the locking finger (11) is
operably connected to the stab plate (14), such that the locking finger is kept
in a secured locking position when the first mating means and the second

mating means are connected.

15. A method for connecting an umbilical to a subsea structure, comprising the

steps of:

- connecting an umbilical, having at least one transfer line, to an umbilical
termination head (1) comprising a housing (23) and at lcast one
connecting line (4), where each connecting line comprises a first mating
means (3), such that the transfer line is in transferable contact with the

first mating means;

- guiding the termination head towards a base unit arranged on a subsea
structure, the base unit comprises a housing (24) and at least one
connecting line (22), each connecting line comprises a second mating
means (13), arranged to be connected with the cooperating first mating
means (3), fixed in a stab plate (14) and kept in a retracted position
before connection of the termination head and the base unit, wherein the
stab plate is arranged to move the second mating means towards the first
mating means during connection, wherein the stab plate (14) and the
second mating means (13) are arranged to move relative to the housing

(24) of the base unit (5) during connection;

- moving the termination head into contact with the base unit such that the
second mating mecans are aligned with the first mating means;

- moving the termination head into connection with the base unit such that
the stab plate can move the sccond mating means to fully connect with
the first mating means.

AMENDED SHEET
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