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Method, system and parts of said system for releasing a submergible load from a buoyant member

@ The invention relates to a method for releasing a submergible load from a buoyant member. The invention further
relates to a plug for use in a system for releasing a submergible load from a buoyant member. The invention
further relates to a system for releasing a submergible load from a buoyant member. The method comprises the
steps of coupling the submergible load to the buoyant member with one or more releasable clips; providing a hose
that extends through the releasable clips, wherein each releasable clip comprises a first clip member and a second
clip member which are releasably engaged around the hose while leaving an intermediate space for
accommodating said hose; and driving a plug through the hose, wherein the plug is dimensioned to fit through the
hose in a release direction while the plug is too large to fit through the intermediate space between the engaged
clip members.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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Method, system and parts of said system for releasing a

submergible load from a buoyant member

BACKGROUND

The invention relates to a method, system and
parts of said system for releasing a submergible load from
a buoyant member.

GB 2 281 340 A discloses a number of clips
between strops around supporting buoyancy and strops around
a supported pipeline. A lay-flat inflatable tube extends
from one clip to another. When the pipeline has been
positioned as desired, resting on the sea-bed with the
buoyancy remaining partially buoyant, the pneumatic or
hydraulic pressure is applied into the lay-flat tube from
one end. The nearest clip releases and the pressure builds
up in the tube for release of the next clip. Thus all clips
should release progressively and quickly.

In practice however, the clips do not fully close
the lay-flat tube. Hence, the pressure tends to build up
throughout the entire tube. Due to the overall pressure
buildup, the release of consecutive clips may occur more
rapidly and unpredictably than expected. In some cases, the
clips are released almost simultaneously along the entire
tube and there may be no way to slow down or stop the
release process before the next clip.

It is an object of the present invention to
provide a method, a system and parts of said system for
releasing a submergible load from a buoyant member, wherein
the controllability of the progressive release can be

improved.
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SUMMARY OF THE INVENTION

According to a first aspect, the invention
provides a method for releasing a submergible load from a
buoyant member, wherein the method comprises the steps of:

- coupling the submergible load to the buoyant
member with the use of one or more straps retained by one
or more releasable clips;

- providing a hose that extends through the one
or more vreleasable c¢lips, wherein each releasable clip
comprises a first clip member and a second clip member
which are releasably engaged to each other around the hose
while leaving an intermediate space for accommodating said
hose;

- inserting a plug into the hose in a release
direction towards the one or more releasable clips, wherein
the plug is dimensioned to fit through the hose in a
release direction while the plug is too large to fit
through the intermediate space between the engaged clip
members;

- exerting a pressure onto the plug in the
release direction, thereby driving the plug through the
hose in the release direction towards and into contact with
one of the one or more releasable clips; and

- exerting the pressure onto the plug in the
release direction to force the plug through the
intermediate space between the first clip member and the
second clip member, thereby releasing or disengaging the
first clip member and the second clip member.

In the prior art, a pressurized expansion of the
hose 1is wused which causes the simultaneous release of
several releasable clips. In the method according to the
present invention, a controlled, pressure driven movement
of the plug through the hose can cause a controlled, one-
by-one release of the releasable clips. In particular, the
plug can prevent the pressure from travelling

uncontrollably through the hose towards the releasable
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clips.

In a preferred embodiment the method comprises
the step of reducing the pressure or releasing the pressure
that is exerted onto the plug to slow down or stop the
driving of the plug through the hose. In the absence of a
pressure force, the plug will stop moving through the hose
and the release process can be interrupted almost
instantaneously.

In a further embodiment the method comprises the
step of providing the plug with a seal that divides the
hose into a first section upstream and a second section
downstream of the plug with respect to the release
direction, wherein the seal prevents that pressure leaks
from the first section to the second section. By sealing
the hose, it can be prevented that pressure builds up in
the second section, which pressure build up could
prematurely release the releasable clips. Moreover, because
of the sealing, the release process can be interrupted
reliably.

In a further embodiment the plug is provided with
a wedge that tapers towards the one releasable clip,
wherein the step of forcing the plug through said one
releasable clip comprises the step of forcing the wedge
between the first clip member and the second clip member in
the release direction, thereby effectively wedging open
said one releasable clip. The wedge can reduce the amount
of pressure required to force the plug through the
releasable clip. In particular, the wedge can be shaped so
as to effectively convert at least a part of the pressure
into a release force acting transversely with respect to
the release direction onto the clip members.

Preferably, the pressure for driving the plug
through the hose is in the range of 0.5 to 1 bar. The
pressure for forcing the plug through the one releasable
clip is in the range of 2.0 to 10.0 bar, and preferably in
the range of 2.0 to 8.0 bar. The difference in pressure can

be observed and/or controlled by an operator to monitor
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and/or control the release process. The upper limit of 10.0
bar should be sufficient in normal conditions to force the
plug through the releasable clip without puncturing the
hose.

In a further embodiment the pressure i1is a
hydraulic or a pneumatic pressure. Hydraulic pressure, i.e.
water pressure, is preferred because of the non-compressive
nature of liquids and because it can be sealed more easily
by the plug. However, pneumatic pressure can be Jjust as
effective to force the plug through the hose.

In a further embodiment the method further
comprises the step of providing reinforcement or buoyancy
to the hose upstream of said one releasable clip with
respect to the release direction to prevent slacking of the
hose. Slacking of the hose can make it harder to force the
plug through the releasable clip. In an embodiment thereof
the reinforcement or buoyancy is arranged for keeping the
hose at an angle within zero to fifty degrees with respect
the release direction. At angles greater than fifty
degrees, the pressure required to force the plug through
the releasable clip increases significantly and may exceed
10.0 bar.

In a practical embodiment the hose has a first
end where the plug is inserted and a second end downstream
of the first end in the release direction, wherein the
method further comprises the step of providing a collection
member at or near the second end of the hose for collecting
the plug. Hence, it can be prevented that the plug is
released wuncontrollably at the second end, potentially
creating a hazardous situation at the second end. Moreover,
the collected plug can be reused for a next cycle of the
method.

In an embodiment thereof the method comprises the
step of reducing or releasing the pressure in the hose
upstream of the collected plug with respect to the release
direction. Thus, 1t can be prevented that the pressure

builds up to hazardous levels behind the collected plug.
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In a further embodiment the method further
comprises the step of providing a lubricant between the
plug and the hose to facilitate sliding of said plug within
the hose.

In an embodiment thereof the lubricant is applied
on the plug prior to insertion. Hence, the plug can carry
the lubricant and apply it to the hose as the plug travels
through the hose.

According to a second aspect, the invention
provides a plug for wuse 1in a system for releasing a
submergible load from a buoyant member, wherein the system
comprises a buoyant member, one or more releasable clips
for coupling the submergible load to the buoyant member and
a hose extending through the one or more releasable clips,
wherein each releasable clip comprises a first clip member
and a second clip member which are arranged to be
releasably engaged to each other around the hose while
leaving an intermediate space for accommodating said hose,
wherein the plug is dimensioned to fit through the hose in
a release direction while the plug 1is too large to fit
through the intermediate space between the engaged clip
members.

The plug according to the invention can be used
to obtain a one-by-one release of the releasable clips.

In a preferred embodiment the plug has a leading
end that is arranged to face in the release direction and a
trailing end that 1is arranged to face opposite to the
release direction, wherein the plug is too large to fit
through the intermediate space between clip members at or
near the leading end. Hence, the part of the plug that
comes into the contact with the releasable clip first can
already force the clip members to disengage.

In an embodiment thereof the plug is provided
with a wedge at the leading end, wherein the wedge is
arranged to taper in the release direction. Preferably, the
wedge tapers conically. The wedge can reduce the amount of

pressure required to force the plug through the releasable
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clip. In particular, the wedge can be shaped so as to
effectively convert at least a part of the pressure into a
release force acting transversely with respect to the
release direction onto the clip members.

In a further embodiment the plug is provided with
a seal that i1s arranged for closely abutting and/or sealing
the hose. Preferably the seal has a circular cross section.

In a further embodiment thereof the seal 1is
provided at or near the trailing end of the plug. Hence,
the leading end of the plug can be used to force the
release of the releasable clip, while the seal at the
trailing end can keep the hose sealed. By sealing the hose,
it can be prevented that pressure builds up in the second
section, which pressure build up could prematurely release
the releasable clips. Moreover, because of the sealing, the
release process can be interrupted reliably.

In a further embodiment thereof the largest
diameter of the part of the plug downstream of the seal in
the release direction is smaller than the largest diameter
of the plug at the seal. In particular, the largest
diameter of the part of the plug downstream of the seal in
the release direction is ninety percent or 1less, and
preferably eighty percent or less, of the largest diameter
of the plug at the seal. Hence, said part of the plug may
be able to move and/or tilt with respect to the center of
the hose to allow some degree of centering of the leading
end of the plug relative to the releasable clip.

In a further embodiment the plug has a largest
diameter of less than six centimeters, and preferably less
than three centimeters. Hence, the plug is able to fit in a
correspondingly dimensioned hose.

In one embodiment the plug comprises a plug body,
wherein the plug body comprises or forms a lubrication
surface for receiving an amount of lubricant to reduce the
resistance to sliding of the plug with respect to the hose.
Hence, the plug can carry the lubricant and apply it to the
hose as the plug travels through the hose.
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In an embodiment thereof the lubrication surface
is recessed with respect to the adjacent parts of the plug
for easy application and/or gradual release of the
lubricant into the space between the plug and the hose.

According to a third aspect, the invention
provides a system for releasing a submergible load from a
buoyant member, comprising a buoyant member, one or more
releasable clips for coupling the submergible load to the
buoyant member and a hose extending through the one or more
releasable clips, wherein each releasable clip comprises a
first clip member and a second clip member which are
arranged to be releasably engaged to each other around the
hose while leaving an intermediate space for accommodating
said hose, wherein the system further comprises a plug that
is insertable into the hose in a release direction towards
the one or more releasable clips, wherein the plug is
dimensioned to be fit through the hose in the release
direction while the plug is too large to fit through the
intermediate space between the engaged clip members,
wherein the system comprises a pressure source that is
connectable to the hose at a first end thereof upstream of
the plug with respect to the release direction, wherein the
pressure source 1is arranged for exerting a pressure onto
the plug in the release direction to drive the plug through
the hose in the release direction towards and into contact
with one of the one or more releasable clips and through
the intermediate space between the engaged clip members of
said one releasable clip, to release said clip members.

In the system according to the present invention,
the plug can be controllably driven with pressure through
the hose, thereby causing a controlled, one-by-one release
of the releasable clips. In particular, the plug can
prevent the pressure from travelling uncontrollably through
the hose towards the releasable clips.

In a preferred embodiment of the system the
pressure source comprises a control member for controlling

the pressure of the pressure source. Hence, the pressure
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can be increased, reduced or released to control the rate
of the release.

In a further embodiment of the system the
pressure source 1is a pneumatic or a hydraulic pressure
source. Hydraulic  pressure, i.e. water pressure, is
preferred because of the non-compressive nature of liquids
and because it can be sealed more easily by the plug.
However, pneumatic pressure can be just as effective to
force the plug through the hose.

In a practical embodiment of the system the hose
has a second end downstream of the first end in the release
direction, wherein the system comprises a collection member
for collecting the plug at or near the second end. Hence,
it can be prevented that the plug is released
uncontrollably at the second end, potentially creating a
hazardous situation at the second end. Moreover, the
collected plug can be reused for a next cycle of the
method.

In an embodiment thereof the hose is provided
with one or more perforations which are arranged to be
upstream of the collected plug at or near the second end.
Thus, pressure can escape through the perforations such
that it can be prevented that the pressure builds up to
hazardous levels behind the collected plug.

In a further embodiment of the system the hose is
provided with a reinforcement element, preferably a rib,
for increasing the rigidity of the hose against slacking.
Slacking of the hose can make it harder to force the plug
through the releasable clip. The reinforcement element can
increase the rigidity of the hose against slacking.

In an alternative embodiment of the system the
hose is a ©primary hose, wherein the system further
comprises an auxiliary hose that 1s connected to the
primary hose and that 1is arranged to provide buoyancy
and/or stiffness to the primary hose once the primary hose
is released from the buoyant member. The buoyancy and/or

stiffness can prevent or reduce the amount of the slacking
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of the hose once it is released from the buoyant member.

The wvarious aspects and features described and
shown in the specification can be applied, individually,
wherever possible. These individual aspects, in particular
the aspects and features described 1in the attached
dependent claims, can be made subject of divisional patent

applications.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be elucidated on the basis of
an exemplary embodiment shown 1in the attached schematic
drawings, in which:

figure 1 shows a side view of a system according
to a first embodiment of the invention for releasing a
submergible load from a buoyant member during a first step
of a method for releasing said submergible load from the
buoyant member;

figure 2 shows a detail of the system according
to the circle ITI in figure 1;

figure 3 shows a side view of the system of
figure 1 during a second step of the method for releasing
said submergible load from the buoyant member;

figure 4 shows a <cross section of the system
according to the line IV-IV in figure 1;

figure 5 shows a cross section of the system
according to the line V-V in figure 2;

figure 6 shows a side view of an alternative
system according to a second embodiment of the invention
for releasing the submergible load from the buoyant member;

figure 7 shows a side view of a further
alternative system according to a third embodiment of the
invention for releasing the submergible 1load from the
buoyant member; and

figure 8 shows an optional collecting member for

use in combination with the system according to any one of
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the aforementioned embodiments.

DETATILED DESCRIPTION OF THE INVENTION

Figures 1 and 3 show a system 1 for releasing a
submergible load 2 from a buoyant member 3 according to a
first exemplary embodiment of the invention. The
submergible load 2 can be a pipeline or a cable for a
subsea infrastructure, e.g. a cable for data communication.
The buoyant member 3 is formed by an inflatable or air-
filled tube 30 with a buoyancy that is sufficient to at
least partially support the submergible load 2 at sea. The
buoyant member 3. The buoyant member 3 is releasably
coupled to the submergible load 2. In the coupled state,
the buoyant member 3 has a longitudinal direction L that
extends parallel or substantially parallel to the elongate
direction of the submergible load 2. Typically, the
submergible load 2 and the buoyant member 3 are deployed
together from a vessel or the shore. The submergible load 2
is initially positioned above the sea bottom. The load 2 is
then dropped onto the sea bottom by terminating the
coupling between the buoyant member 3 and the submergible
load 2, thereby releasing the submergible load 2 from the
buoyant member 3.

As shown in figure 1, the submergible load 2 is
coupled to the buoyant member 3 with a plurality of straps
4. In this exemplary embodiment, as best seen in the cross
section of figure 4, each strap 4 is arranged
circumferentially and/or in a loop around the combination
of the submergible load 2 and buoyant member 3. However, it
is noted that different strap configurations, e.g. a
configuration in which one or more straps are looped
individually around the submergible load 2 and the buoyant
member 3, are also feasible. Each strap 4 or a combination
of straps is coupled with a releasable clip 5 to retain the

buoyant member 3 to the submergible load 2. The submergible
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load 2 is coupled to the buoyant member 3 at a plurality of
consecutive coupling positions, distributed evenly along
and/or spaced apart over the length of the buoyant member
3. Typically, the Dbuoyant member 3 1is coupled to the
submergible load 2 with a spacing of one meter or less.

The release clip 5, which is known per se from GB
2 281 340 A, comprises a first clip member 51 and a second
clip member 52. Each clip member 51, 52 is connected to an
end of the strap 4. The clip members 51, 52 are arranged to
releasably engage each other, thereby c¢closing and/or
completing the loop of said strap 4 and/or retaining the
strap 4 around the combination of the submergible load 2
and the buoyant member 3.

In this exemplary embodiment, each clip member
51, 52 comprises a hook 53 at one end, an aperture 54 at
another end and a reaction surface 55 extending in between
both ends. The hook 53 of each clip member 51, 52
releasably snap-fits into the aperture 54 of the other clip
member 51, 52. Other configurations of mutually engaging
and releasable clip members 51, 52 will be apparent to one
skilled in the art and would yet be encompassed by the
scope of the ©present invention. Between the reaction
surfaces 55, the release clip 5 defines an intermediate
space H from which a release force F can be applied onto
the reaction surfaces 55 for releasing and/or disengaging
the clip members 51, 52.

As shown in figure 1, the system 1 further
comprises a hose 6 extending in a release direction R
alongside, substantially parallel to and/or in the
longitudinal direction L of the Dbuoyant member 3.
Preferably, the hose 6 is of the lay-flat type, meaning
that in a resting state, in which the pressure inside the
hose 6 1is equal or substantially equal to the ambient
pressure, the Those 6 is arranged to lie flat or
substantially flat. Said resting state is shown in cross
section in figure 3. The hose 6 may be expanded from the

resting state into an expanded state, in which the hose 6
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has a substantially circular cross section. In the expanded
state, as shown in cross section in figure 5, the hose 6 is
considerably smaller in diameter than the buoyant member 3
and does not serve to contribute buoyancy to the buoyant
member 3. Preferably, the diameter of the hose 6 is equal
or less than six centimeters, most preferably equal or less
than three centimeters.

As shown in figure 1, the hose 6 has a first end
61l that 1is connected to a source 7 of pneumatic or
hydraulic pressure upstream with respect to the release
direction R and a second end 62 that is located downstream
of the pressure source 7 in the release direction R. The
second end 62 can be a free or distal end. Alternatively,
the second end 62 may be attached to a vessel or the shore
(not shown). Furthermore, the second end 62 may be an open
end or a closed end. The hose 6 1is arranged to extend
alongside the submergible load 2 and/or the buoyant member
3 in the release direction R from one releasable clip 5 to
the next along a plurality of the <c¢lips 5. At each
releasable clip 5, the hose 6 is inserted, accommodated,
enclosed and/or sandwiched between the respective c¢lip
members 51, 52 of the releasable clip 5. In its resting
state, the hose 6 is arranged to lie flat or substantially
flat in between the opposite reaction surfaces 55 of the
respective clip members 51, 52 without exerting any
substantial forces onto the reaction surfaces 55.

The ©pressure gsource 7 comprises a manually
controllable pump 70 with an output opening 71 for
connection to the first end 61 of the hose 6, a control
member 72 for controlling the pressure of the pump 70
through the output opening 71, a flow meter, a pressure
sensor or a pressure gauge 73 and a pressure release
opening 74 for releasing the pressure inside the hose 6.
The pump 70 is preferably connected to a source of
hydraulic fluid, most preferably water. Alternatively, the
pump 70 may be arranged to provide pneumatic pressure by

drawing air from the environment.
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As shown in detail in figure 2, the system 1
according to the invention further comprises a pig or a
plug 8 that is insertable into the hose 6 at the first end
61 and that is dimensioned to travel inside and/or through
the hose 6 in the release direction R towards the second
end 62. To insert the plug 8 into the hose 6 at the first
end 61, the first end 61 can be temporarily disconnected
from the output opening 71 of the pump 70. The plug 8 has a
substantially c¢ircular <cross section with a largest
diameter D1 that is equal, substantially equal or slightly
smaller than the inside diameter of the hose 6. Preferably,
the largest diameter D1 of the plug 8 is equal to or less
than six centimeters and most preferably egqual to or less
than three centimeters.

The plug 8 has a leading end 81 that is arranged
to face in the release direction R and a trailing end 82
that is arranged to face opposite to the release direction
R. At the leading end 81, the plug 8 is provided with a
wedge 83 that tapers in the release direction R and that is
arranged to be driven into the space H between the first
clip member 51 and the second clip member 52. Preferably,
the wedge 83 is conically shaped. The largest diameter D2
of the wedge 83 1is larger than the intermediate space H
between the first clip member 51 and the second clip member
52 so that the wedge 83 can only forcefully pass through or
in between the clip members 51, 52 when said clip members
51, 52 while exerting release forces F onto the reaction
surface 55 thereof. At the trailing end 82, the plug 8 is
provided with a seal 84 that is arranged to closely abut
and/or seal the hose 6. In particular, the seal 84 has a
circular cross section that is arranged to seal the hose 6
at the location of the plug 8 in a substantially fluid-
tight and/or air-tight manner. Preferably, the seal 84
forms the largest diameter D1 of the plug 8. As such, the
hose 6 is divided at the seal 84 into a first section S1
upstream and a second section S2 downstream of the plug 8

with respect to the release direction R.
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As can be seen in figure 2, the part of the plug
8 upstream of the seal 84 with respect to the release
direction R, and in particular the wedge 83, has a smaller
largest diameter D2 than the largest diameter D1 of the
plug 8 at the seal 84. In this exemplary embodiment, the
diameter D2 of the wedge 83 is approximately eighty percent
of the diameter D1 of the seal 84. Hence, the part of the
plug 8 upstream of the seal 84 has some freedom of movement
within the hose 6 and may be tilted slightly within the
hose 8 with respect to the center of the hose 6. This
freedom of movement allows the wedge 83 to automatically
align and/or self-center with respect to the intermediate
space H Dbetween the reaction surfaces 55 of the clip
members 51, 52, rather than the center of the hose 6.

The plug 8 comprises a plug body 80 extending
between the leading end 81 and the trailing end 82, and
more in particular between the wedge 83 and the seal 84. In
this exemplary embodiment, the plug body 80 is integrally
formed or formed as a single piece with the wedge 83. The
seal 84 is a separate member that is attached to the plug
body 80 at the trailing end 82. Alternatively, the seal 84
may also be integrally formed as a single piece with the
plug body 80. The plug body 80, comprises or forms a
lubrication surface 85 for receiving an amount of
lubricant, in particular grease, to reduce the resistance
to sliding of the plug 8 with respect to the hose 6. Said
lubrication surface 85 is preferably recessed with respect
to the adjacent parts of the plug 8 for easy application
and/or gradual release of the lubricant into the space
between the plug 8 and the hose 6.

A method for releasing the submergible load 2
from the Dbuoyant member 3 with the use of the
aforementioned system 1 will be described hereafter with
reference to figures 1-5.

Figures 1 and 3 show the situation in which the
submergible load 2 is coupled to the buoyant member 3 with
the use of a plurality of the straps 4 looped around the
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combination of the submergible 1load 2 and the buoyant
member 3. The straps 4 are held or retained by a plurality
of the previously discussed releasable clips 5. Before
bringing together of the c¢lip members 51, 52 of each
releasable clip 5, the hose 6 1is interposed and/or
positioned in the intermediate space H between the reaction
surfaces 55 of the respective clip members 51, 52. As best
seen in figure 3, after the clip members 51, 52 have been
engaged, the hose 6 1is inserted, accommodated, enclosed
and/or sandwiched in the intermediate space H between
respective clip members 51, 52. The hose 6 lies
substantially flat between the opposing reaction surfaces
55.

As best seen in figures 1 and 2, the plug 8 is
inserted into the hose 6 at or near the first end ol
thereof, e.g. by temporarily removing said first end 61
from the output opening 71 of the pressure source 7. The
plug 8 is inserted into the hose 6 with its leading end 81
facing in the release direction R. With the first end ol
reconnected, the control member 72 of the pressure source 7
can now be operated to increase the pressure P in the first
section S1 of the hose 6 upstream of the plug 8.

Figures 2 and 5 shows the situation in which the
pressure P has been increased to an extent in which the
plug 8 has started to travel through the hose 6. The plug 8
has already passed and released the first of the releasable
clips 5. The first clip member 51 and the second clip
member 52 of said released clip 5 have been disengaged,
resulting in the ends of the strap 4 being disconnected.
The submergible load 2 becomes separated from the buoyant
member 3 at the location of said released clip 5 and starts
to sink under the influence of its own weight. The hose 6
is pulled downwards slightly and now extends under an angle
A with respect to the release direction R.

As shown in figure 2, the plug 8 has moved beyond
the released clip 5 and is now in abutment with the next

releasable clip 5 in the release direction R. The steps of
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releasing the releasable clips 5 will be described in more
detail hereafter with respect to this next releasable clip
5. In particular, one may observe that the intermediate
space H between the clip members 51, 52 of each clip 5 is
very narrow, e€.g. less than one centimeter wide. The plug 8
has a largest diameter D2 at the wedge 83 that 1is
considerably larger, e.g. 1in the range of two to five
centimeters, than the intermediate space H. Hence, the plug
8, and in particular its wedge 83, 1s too large to fit
through the intermediate space H defined by the engaged
clip members 51, 52. Once, the plug 8 is in abutment with
one of the releasable clips 5, the pressure P starts to
build. The pressure P is deflected by the wedge 8 onto the
reaction surfaces 55 of the respective clip members 51, 52
in the form of oppositely directed release forces F.
Quickly, the pressure P will reach a threshold at which the
plug 8 is forcefully forced through the intermediate space
H between the respective clip members 51, 52. The release
forces F are sufficient to terminate the snap-fit between
the hooks 53 and apertures 54 and consequently disengage
and/or release the clip members 51, 52. This in effect
causes the release of the respective releasable clip 5.

After the releasable clip 5 has been released,
the plug 8 is free to travel through the hose 6 towards and
into abutment with the next releasable clip 5, after which
the steps of the method above are repeated. In this manner,
the plurality of releasable <clips 5 can be released
progressively and the submergible load 2 can be released
and submerged successfully in a controlled manner.

The aforementioned method may be completed at a
steady rate. However, there may be situations in which
there is a need to adjust and/or control the release. The
release may need to | Dbe interrupted temporarily or
permanently as soon as possible in unexpected or hazardous
situations. Contrary to the prior art in which the
releasable clips are released simultaneously by inflation

of the hose along its entire length, the plug 8 in the



10

15

20

25

30

35

17

system 1 according to the invention can release the
releasable «c¢lips 5 progressively and in a controlled
manner. In particular, 1t is no longer a pressurized
expansion of the entire length of the hose 6 that causes
the almost instantaneous release of several releasable
clips 5. Instead, the pressure P is merely used to advance
the plug 8 into abutment with one of the releasable clips
5. The wedge 83 of the plug 8 is arranged to reliably wedge
open said one releasable <clip 5 while the seal 84
simultaneously prevents that the pressure in the hose 6
upstream of the plug 8 with respect to the release
direction R leaks into the part of the hose 6 downstream of
the plug 8 in the release direction R. Hence, the release
can be interrupted instantly and uncontrolled release of
the releasable clips 5 downstream of the already released
clips 5 can be prevented.

Tests by the Applicant have revealed that a
pressure P in the range of 0.5 bar to 1.0 bar is required
behind the seal 84 of the plug 8 to make the plug 8 travel
through the hose 6 towards one of the releasable clips 5.
When the wedge 83 of the plug 8 reaches said one release
clip 5, the pressure increases and a pressure in a range of
2.0 to 6.0 bar, and in extreme cases up to 8.0 bar or even
10.0 bar, 1is reguired to force the wedge 83 through said
one releasable clip 5. Within the aforementioned ranges,
the plug 8 was observed travelling at an average speed in
the range of two to four meters per second through the hose
6. Hence, with a spacing of one meter between each release
clip 5, the plug 8 1is capable o0of releasing between
approximately two to four releasable clips 5 per second.

It was found that the amount of pressure required
to drive the wedge 83 through the releasable <c¢lips 5
depends on the angle of hose 6 with respect to the
releasable clips 5. In practice, when several releasable
clips 5 upstream of an unreleased releasable clip 5 have
already been released, the positioning of the hose 6 with

respect to the buoyant member 3 upstream of the unreleased
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releasable clip 5 becomes undefined. In particular, the
hose 6 tends to either slack downwards or float upwards. An
angle A of the hose 6 with respect to the release direction
R 1is acceptable in a range up to approximately fifty
degrees. When the angle approaches or exceeds sixty
degrees, the wedge 83 of the plug 8 may bite into the wall
of the hose 6. In extreme cases, the plug 8 may even
puncture the hose 6.

Figures 6 and 7 show alternative embodiments of
the system 101, 201 that aim to improve the positioning of
the hose 6 with respect to the releasable clips 5 and/or to
reduce the slacking of the hose 6.

Figure 6 shows an alternative system 101
according to a second embodiment of the invention, which
differs from the previously discussed system 1 in that the
hose 106 1is ©provided with one or more reinforcement
elements 163 for increasing the rigidity of the hose 106
against slacking. In this exemplary embodiment, the
reinforcement element 163 is formed by a rib 164 extending
on the outside of the hose 6 in the longitudinal direction
of said hose 6.

Figure 7 shows a further alternative system 201
according to a second embodiment of the invention, which
differs from the previously discussed systems 1, 101 in
that - in addition to the hose 6 being the primary hose 6 -
the system 201 comprises an auxiliary hose 264 that is
connected to the primary hose 6 and that provides buoyancy
and/or stiffness to the primary hose 6 once the primary
hose 6 is released from the buoyant member 3. By providing
additional buoyancy and/or stiffness, slacking of the
primary hose 6 can be prevented.

Figure 8 shows an optional collection member 9
that can be applied to the systems 1, 101, 201 according to
any of the ©previously discussed embodiments of the
invention. The collection member 9 is arranged to be placed
at and/or mounted to the second end 62 of the hose 6 to

collect the plug 8 once it reaches said second end 62. The
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collection member 9 can be formed by a capping element 91
that closes off the second end 62 of the hose 6. To prevent
an uncontrolled buildup of pressure behind the collected
plug 8, the hose 6 can be provided with perforations 65
upstream of the collected plug 8 at or near the second end
62, to allow the pressure to escape from the hose 6.
Alternatively, the collection member 9 can be formed by a
suitable container (not shown), e.g. a bag, a basket or a
cage.

In an optional embodiment, the flow meter, the
pressure sensor and/or the pressure gauge 73 may be used in
combination with a control unit (not shown - representable
by a schematic box that is electronically connected to the
flow meter, the pressure sensor and/or the pressure gauge
73) to control the pressure and/or the flow of the
pneumatic or hydraulic medium, so as to accurately control
the speed and/or position of the plug 8 in the hose 6. For
example, the flow rate of the medium can be measured and
used to control the speed of the plug 8 and/or based on the
volume that is supplied into the hose 6 over time, one can
calculate the position of the plug 8 along the length of
the hose 6, provided that there is no or minimal leaking at
the plug 8 and assuming that the hose 6 does not stretch.

It is to be understood that the above description
is included to illustrate the operation of the preferred
embodiments and 1s not meant to limit the scope of the
invention. From the above discussion, many variations will
be apparent to one skilled in the art that would yet be

encompassed by the scope of the present invention.
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CONCLUSTIES

1. Werkwijze VOOor het vrijgeven van een
afzinkbare lading wvan een drijvend deel, waarbij de
werkwijze de stappen omvat van:

- het koppelen van de afzinkbare lading aan het
drijvend deel met gebruikmaking van één of meer
omsnoeringen die worden vastgehouden door één of meer
vrijgeefbare clips;

- het verschaffen wvan een slang die zich
uitstrekt door de één of meer vrijgeefbare clips, waarbij
elke vrijgeefbare clip een eerste clipdeel en een tweede
clipdeel omvat welke vrijgeefbaar aan elkaar aangegrepen
zijn rond de slang terwijl =zij een tussengelegen ruimte
openlaten voor het accommoderen van de slang;

- het inbrengen van een plug in de slang in een
vrijgaverichting in de richting wvan de één of meer
vrijgeefbare clips, waarbij de plug gedimensioneerd 1is
teneinde door de slang te passen 1in een vrijgaverichting
terwijl de plug te groot is om door de tussengelegen ruimte
tussen de aangegrepen clipdelen te passen;

- het uitoefenen wvan een druk op de plug in de
vrijgaverichting, waardoor de plug aangedreven wordt door
de slang in de vrijgaverichting in de richting wvan en in
contact met één van de één of meer vrijgeefbare clips; en

- het uitocefenen van de druk op de plug in de
vrijgaverichting teneinde de plug door de tussengelegen
ruimte tussen het eerste clipdeel en het tweede clipdeel te
forceren, waardoor het eerste clipdeel en het tweede
clipdeel vrijgegeven worden.

2. Werkwijze volgens conclusie 1, waarbij de
werkwijze de stap omvat van het reduceren van de druk of
het vrijgeven wvan de druk die wordt uitgecefend op de plug
teneinde het aandrijven wvan de plug door de slang te

vertragen of te stoppen.
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3. Werkwijze volgens conclusie 1 of 2, waarbij
de werkwijze de stap omvat van het verschaffen van de plug
met een afdichting die de slang opdeelt 1in een eerste
sectie stroomopwaarts en een tweede gsectie stroomafwaarts
van de plug ten opzichte van de vrijgaverichting, waarbij
de afdichting tegengaat dat de druk lekt wvan de eerste
sectie naar de tweede sectie.

4. Werkwijze volgens één der voorgaande
conclusies, waarbij de plug is verschaft met een wig die
toeloopt in de richting wvan de ene vrijgeefbare clip,
waarbij de stap van het forceren van de plug door de enen
vrijgeefbare clip de stap omvat van het forceren van de wig
tussen het eerste clipdeel en het tweede clipdeel in de
vrijgaverichting, waardoor de ene vrijgeefbare clip open
gewrikt wordt.

5. Werkwijze volgens één der voorgaande
conclusies, waarbij de druk voor het aandrijven van de plug
door de slang in het bereik wvan 0,5 - 1 bar ligt.

6. Werkwijze volgens één der voorgaande

conclusies, waarbij de druk voor het forceren van de plug

door de ene vrijgeefbare clip in het bereik wvan 2,0 - 10,0
bar ligt, en bij voorkeur in het bereik van 2,0 - 8,0 bar.
7. Werkwijze volgens één der voorgaande

conclusies, waarbij de druk een hydraulische of een
pneumatische druk is.

8. Werkwijze volgens één der voorgaande
conclusies, waarbij de werkwijze verder de stap omvat wvan
het wverschaffen wvan versteviging of drijfkracht aan de
slang stroomopwaarts van de ene vrijgeefbare clip ten
opzichte wvan de vrijgaverichting teneinde het doorhangen
van de slang tegen te gaan.

9. Werkwijze volgens conclusie 8, waarbij de
versteviging of drijfkracht is ingericht wvoor het houden
van de slang binnen een hoek van nul tot vijftig graden ten
opzichte van de vrijgaverichting.

10. Werkwijze volgens één der voorgaande

conclusies, waarbij de slang een eerste uiteinde heeft waar
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de plug wordt ingebracht en een tweede uiteinde
stroomafwaarts van het eerste uiteinde in de
vrijgaverichting, waarbij de werkwijze verder de stap omvat
van het verschaffen wvan een collecteer deel bij of nabij
het tweede uiteinde van de slang voor het collecteren van
de plug.

11. Werkwijze wvolgens conclusie 10, waarbij de
werkwijze de stap omvat van het reduceren of vrijgeven van
de druk in de slang stroomopwaarts wvan de gecollecteerde
plug ten opzichte van de vrijgaverichting.

12. Werkwijze volgens één der voorgaande
conclusies, waarbij de werkwijze verder de stap omvat wvan
het verschaffen wvan een smeermiddel tussen de plug en de
slang teneinde het glijden wvan de plug in de slang te
faciliteren.

13. Werkwijze volgens conclusie 12, waarbij het
smeermiddel wordt aangebracht op de plug voorafgaand aan
het inbrengen.

14. Plug voor gebruik 1in een systeem voor het
vrijgeven van een afzinkbare lading van een drijvend deel,
waarbij het systeem een drijvend deel omvat, één of meer
vrijgeefbare «clips voor het koppelen van de afzinkbare
lading aan het drijvend deel en een slang die =zich
uitstrekt door de één of meer vrijgeefbare clips, waarbij
elke vrijgeefbare clip een eerste clipdeel en een tweede
clipdeel omvat welke zijn ingericht teneinde vrijgeefbaar
aan elkaar te worden aangegrepen rond de slang terwijl =zi]
een tussengelegen ruimte vrijlaten voor het accommoderen
van de slang, waarbij de plug gedimensioneerd is teneinde
door de slang te passen in de vrijgaverichting terwijl de
plug te groot is om door de tussengelegen ruimte tussen de
aangegrepen clipdelen te passen.

15. Plug volgens conclusie 14, waarbij de plug
een voorlopend uiteinde heeft dat is ingericht teneinde in
de vrijgaverichting gericht te =zijn en een achterlopend
uiteinde dat 1is ingericht teneinde tegengesteld aan de

vrijgaverichting gericht te =zijn, waarbij de plug te groot
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is om door de tussengelegen ruimte tussen de clipdelen te
passen bij of nabij het voorlopende uiteinde.

16. Plug volgens conclusie 15, waarbij de plug is
verschaft met een wig aan het voorlopende uiteinde, waarbij
de wig is ingericht teneinde in de vrijgaverichting toe te
lopen.

17. Plug volgens conclusie 16, waarbij de wig
conisch toeloopt.

18. Plug volgens één der conclusies 15-17,
waarbij de plug is verschaft met een afdichting die is
ingericht wvoor het dicht aanliggen op en/of afdichten wvan
de slang.

19. Plug volgens conclusie 18, waarbij de
afdichting een cirkelvormige dwarsdoorsnede heeft.

20. Plug volgens conclusie 18 of 19, waarbij de
afdichting wverschaft 1is bij of nabij het achterlopende
uiteinde van de plug.

21. Plug volgens één der conclusies 18-20,
waarbij de grootste diameter wvan het deel wvan de plug
stroomafwaarts van de afdichting in de vrijgaverichting
kleiner is dan de grootste diameter wvan de plug bij de
afdichting.

22. Plug volgens conclusie 21, waarbij de
grootste diameter wvan het deel wvan de plug stroomafwaarts
van de afdichting in de vrijgaverichting 90% of minder, en
bij voorkeur 80% of minder, is van de grootste diameter wvan
de plug bij de afdichting.

23. Plug volgens één der conclusies 15-22,
waarbij de plug een grootste diameter van minder dan 6 cm,
en bij voorkeur minder dan 3 cm heeft.

24. Plug volgens één der voorgaande conclusies,
waarbij de plug een pluglichaam omvat, waarbij  het
pluglichaam een smeermiddeloppervlak omvat of wvormt voor
het ontvangen wvan een hoeveelheid smeermiddel voor het
reduceren van de weerstand tegen schuiven van de plug ten
opzichte van de slang.

25. Plug volgens <conclusie 24, waarbij het
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smeermiddeloppervlak terug gelegen is ten opzichte wvan de
naastgelegen delen van de plug.

26. Systeem voor het vrijgeven wvan een afzinkbare
lading van een drijvend deel, omvattend een drijvend deel,
één of meer vrijgeefbare clips voor het koppelen wvan de
afzinkbare lading aan het drijvende deel en een slang die
zich wuitstrekt door de één of meer vrijgeefbare clips,
waarbij elke vrijgeefbare clip een eerste clipdeel en een
tweede clipdeel omvat welke zijn ingericht teneinde
vrijgeefbaar aan elkaar te worden aangegrepen rond de slang
terwijl deze een tussengelegen ruimte vrijlaten wvoor het
accommoderen van de slang, waarbij het systeem verder een
plug omvat die inbrengbaar is in de slang in een
vrijgaverichting in de richting wvan de één of meer
vrijgeefbare clips, waarbij de plug gedimensioneerd 1is
teneinde te passen door de slang in de vrijgaverichting
terwijl de ©plug te groot 1s om te ©passen door de
tussengelegen ruimte tussen de aangegrepen clipdelen,
waarbij het systeem een drukbron omvat die verbindbaar is
met de slang aan een eerste uiteinde daarvan stroomopwaarts
van de plug ten opzichte van de vrijgaverichting, waarbij
de drukbron is ingericht voor het uitoefenen wvan een druk
op de plug in de vrijgaverichting teneinde de plug door de
slang aan te drijven in de vrijgaverichting in de richting
van en tot 1in contact met één van de één of meer
vrijgeefbare clips en door de tussengelegen ruimte tussen
de aangegrepen clipdelen wvan de ene vrijgeefbare clip,
teneinde de clipdelen vrij te geven.

27. Systeem volgens conclusie 26, waarbij de
drukbron een regeldeel omvat voor het regelen van de druk
van de drukbron.

28. Systeem volgens conclusie 26 of 27, waarbij
de drukbron een pneumatische of een hydraulische drukbron
is.

29. Systeem volgens één der conclusies 26-28,
waarbij de slang een tweede uiteinde heeft stroomafwaarts

van het eerste uiteinde in de vrijgaverichting, waarbij het
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systeem een collecteer deel omvat voor het collecteren wvan
de plug bij of nabij het tweede uiteinde.

30. Systeem volgens conclusie 29, waarbij de
slang is verschaft met één of meer perforaties welke zijn
ingericht teneinde stroomopwaarts te zijn van de
gecollecteerde plug bij of nabij het tweede uiteinde.

31. Systeem volgens één der conclusies 26-30,
waarbij de slang is verschaft met een verstevigingselement,
bij voorkeur een rib, voor het laten toenemen van de
starheid van de slang tegen doorhangen.

32. Systeem volgens één der conclusies 26-31,
waarbij de slang een primaire slang is, waarbij het systeem
verder een hulpslang omvat die verbonden is met de primaire
slang en die 1is ingericht teneinde drijfkracht en/of
stijfheid aan de primaire slang te verschaffen wvanaf het
moment dat de primaire slang 1is vrijgegeven van het

drijvend deel.
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ABSTRACT

The invention relates to a method for releasing a
submergible load from a buoyant member. The invention
further relates to a plug for use in a system for releasing
a submergible load from a buoyant member. The invention
further relates to a system for releasing a submergible
load from a buoyant member. The method comprises the steps
of coupling the submergible load to the buoyant member with
one or more releasable clips; providing a hose that extends
through the releasable clips, wherein each releasable clip
comprises a first clip member and a second clip member
which are releasably engaged around the hose while leaving
an intermediate space for accommodating said hose; and
driving a plug through the hose, wherein the plug is
dimensioned to fit through the hose in a release direction
while the plug is too large to fit through the intermediate

space between the engaged clip members.
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Box No. i Basis of this opinion

. This opinion has bean established on the basis of the latest sotof ¢laims fied Defore tha stark of the search.

2. With regard to any niclectide andior amino acid sequence disclosedt irihé application and necessary o the

claimed invention, Hiis opinion has been established on ths basis of:
a. type of material:

1 asequence listing

L1 tablets) refateddo the sequence listing
b format of materiak

O onpaper

£ i electronic form
¢, Hme of filingfuraishing:

£l contained in the application asfiled.

L3 filed together with the application: in electranic form.

1 fumished subsequently for the purposes of search.
. B} ncaddition, in the case thal more than ong-version oy copy of a sequence listing andor table relating thersto
hag bean filed orfumishad, the required staternenis that the.nformation in the subseguent or additional
coplas isddentical to that in the gpplication as hled or doas not go beyond the application ag filad, as
gppropriate, wera furnishad

- Adgitional comments:

Box No. V' Reasoned statement with regard 10 novelty, inventive step or industrial applicability;
citations and explanations supporting such siatement

P

1. Statemant
Niwalty Yes: Claims 1413, 2682
No:  Claims 14-25
invantiva step Yes: Claims- 1-13, 26:32
Mo Claims 14-25
tndustrial applicability Yeg: Claims 1-32

Mo Claims

Citations and explanations

see separate shest
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Reltem V

Reasoned statement with regard to novelly, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documesnts:

D1
D

D3

4

D5

DB

1.1

1.2

1.3

GB 2 281 340 A (SEAFLEX LIMITED [GB]} 1 maart 1995 {1995-03-01)
GB 2221 247 A (SAIPEM SPA [IT]) 31 januart 1990 (1980-01-31)

JP HOB 213372 A (NIPPON STEEL CORP) 2 augustus 1994
(1994-08:02)

EP 2 039 440 A1 (COKEBUSTERS LTD [GB]) 25 maart 2009
(2009-03-25)

FR 2492 281 A1 (SAXON GEORGE [US]) 23 april 1882 {1982-04-23)
FR 643 717 A 21 seplember 1828 (1928-08-21;

US 4 060 535 A (CATO BENNIE D) 24 januari 1978 (1978-01-24)

Claim 14-25

The present application does not meet the ariteria of patentability, because
the subject-matier of claim 14 is not new.

Document D4 discloses {the [insert references in brackets applying to this
dacument):
a plug ("intelligent pig (1P) 17, [0012]; figures 1, 2: [0020], [QD70] - [QD73]}
suitable for use i a system for releasing a submergible load from a
buoyant member,

the plug also being suitably dimensionad for the intended purpose.

As a matter of fact, the nose cone § with the tractor sleeve 8 shown in figures

1. 2 of D4 are substantially identical 1o the plug 8 shown in figure 2 of the
present application.

Furthermore, the subject matter of claim 14 lacks novelty over
D5, fgures 1-3, "projectile P
08, figure-s 1-4, "écouvilion™

D7, figures 1, 2, "pipeline pig 117

Forrn NL2S7-8 {separaie sheeti{duly 2O0S) {sheet 1}
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1.4

2.2

Dependent claims 15-25 do not contain any features which, in combination
with the features of any claim to which they refer, meet the requirements of
novelty and/or inventive step, see the plugs shown in documents D4, D5, D8
and D7,

Claims 1-13

Document D1, cited on page 1 of the present application, is regarded as
being the prior art closest to the subject-matter of claim 1, it discloses {the
references in brackets applying to this document):

a method for releasing a submergible load from a bucyant member
{figure 5, page 5, lings 12-25), wherein the method comprises the steps
of:

coupling the submergible load ("pipeline 105"} to the buoyant member
{"supporting buoyancy 103" with the use of one or more straps ("strops
104"} retained by one or more releasable clips (figures 1-4, “clip
mamnbers 1 2

oroviding a hose (fligures 4, 5, “lay-flat tube 106"} that extends through
the one or more releasable clips {figures 4, 8}, wherein each releasable
clip comprises a first clip member {1} and a second clip member (2)
which are releasably engaged o each ather around the hose while
leaving an intermediate space for accommodating said hose (figure 4,
page 4. line 26 - page 5, ling 10). '

The subject-matter of claim 1 therefore differs from this known method in the
following steps:

inserling a plug into the hose in a release direction towards the one of
more releasable clips, wherain the plug is dimensioned to fitﬁthmugh the
hose in a release direction while the plug is oo large to it through the
intermediate space between the engaged clip members;

exerting a pressure onto the plug in the release direction, thereby driving
the plug through the hose in the release direction towards and into
contact with one of the one or more releasable clips; and

exerling the pressure onto the plug in the release direction 1o force the
plug through the intermediate space between the first clip member and
the second clip member, thereby releasing or disengaging the first clip
member and the second clip member.

Erri LR iseparate aheal) Lluly BHHR) (bwest 2
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2.3

2.5

2.6

“w

3.1

Hence, the subject matter of claim 1 is new.

The tachnical effect of these distinguishing features can be seeninthata
controlled, prassure driven movement of the plug through the hose causes a
controlied, one-by-one release of the releasabie clips. In particular, the plug
can pravent the pressure from fraveling uncontroltably through the hose
towards the releasable clips, see page 2, line 30 - page 3, line 1 of the
present application.

The problem to be solved by the present invention may be regarded as
providing a method for releasing a submergible load from a buoyant membaer,
wherein the controllability of the progressive release can be improved, see
page 1, lines 33-37 of the present application.

The solution to this problem proposed in claim 1 of the present application is
considered as involving an inventive because none of the ciled documenis
discloges or fairly suggests the solution according to elaim 1.

Claims 2-13 are dependent on claim 1 and as such also meet the
requirements of novelty and inventive step.

Claims 26-32

independent claim 26 is directed to a system for releasing a submergible load
from a buoyant member. i essentially corresponds to method claim 1, Hence,
the reasoning with respect to claim 1 applies mutalis mutandis 1o system
glaim 26, which is therefore considered to be new and inventive.

Claims 27-32 are dependent on cigim 26 and as such also meet the
requirements of novelly and inventive step.

He ltem VI

Certain observations on the application

4

Although product claims 14 and 26 have been drafted as separate
independent claims, they appear {o relate effeclively {o the same subject-
matter and to differ from each other only with regard (o the definition of the
subject-matter for which protection is sought and/or in respect of the
terminology used for the features of that subject-matter. The aforsmentioned
claims therefore lack conciseness.

Claim 14 is not clear.

“““““
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Claim 14 is directed o a plug as such. Most of the features of claim 14 are
directed to the intended use of the plug in a system for releasing a
submaergible load from a buoyant member. The only constructional features
sifectively relating {o the plug as such are the fgﬂawin_g:
"wherein the plug is dimensioned to fit through the hose in g release
direction while the plug is oo large to fit through the intermediate space
between the engaged olip members.”
However, thase features not only define the plug itself but also specify its
relationship t© a hose and an intermediate space between engaged clip
member, which are not part of the claimed plug.
When analysing novelly of claim 14, the featuras relating 10 the hose and the
engaged clip members are considered as not imiting.

FoemQLASTR Tsepniaie shaety {Buly 2OUS) (shest §)
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