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(57) Abstract: Method and system for capturing hydrocarbons from a leaking oilwell a a predetermined seabed location, in which
the steps are applied of: a. deploying a dome near the predetermined seabed location; b. moving the dome to the predetermined
seabed location; c. capturing the hydrocarbons from the leaking oilwell into the dome; d. providing near the predetermined seabed
location a predetermined number of anchor means around the leaking oilwell, which anchor means are equipped with pull wires, and
e. attaching the pull wires to the dome for pulling the dome in position above the leaking oilwell. The dome isplaced in position on
top of abase plate which isplaced on the predetermined seabed location prior to moving the dome to the predetermined seabed loca -

tion.
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Met hod and system for capturing hydrocarbons from a | eaking
oilwell at a predeterm ned seabed |ocation

The invention relates to a method for capturing hy-
drocarbons from a leaking oilwell at a predeterm ned seabed
| ocation. The invention also relates to a system conprising a
nmovabl e done for placenent at the predeterm ned seabed |oca-
tion and capturing the hydrocarbons from the |eaking oilwell
and to new subject matter which will be defined hereinafter.

Such a nethod and system are known from US- A-
4,405, 258. According to this prior art docunent a contai nnment
donme is used having an upper expanded donelike fluid inpervi-
ous nenbrane, a fluid inpervious hollow peripheral ring at-
tached to the periphery of the nenbrane to provide a depend-
ing bag-like container and water drainage neans |ocated with-
in the bag-like container for connection to punp conduit
means. This known containment dome is only suitable for use
in shallow water and is essentially developed for use in the
Arctic. It is unsuitable however for use in deep-sea at |lev-
els unsuitable for diving. The known nethod and system is al-
so unsuitable to collect the hydrocarbons of |eaking oilwells
in deep-sea and withstand the pressure levels that prevail at
such deep sea levels which may be as high as 800 atnosphere.

US- A-3,981, 154 discloses a nethod for capturing hy-
drocarbons from a leaking oilwell at a predeterm ned seabed
| ocation, which nethod conprises the steps of:

a. providing near the predeterm ned seabed |ocation
a predeterm ned nunber of anchor neans around the | eaking
oi lwell ;

b. deploying a done near the predeterm ned seabed
| ocati on;

c. noving the done to the predeterm ned seabed |oca-
tion; and

d. capturing the hydrocarbons into the done.

It is one of the objects of the invention to provide
a nethod and system which is capable to be used at shallow
waters but also at deep-sea levels for the collection of hy-
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drocarbons spilling out of a leaking oilwell.

It is a further object of the invention to put a
stop to a leaking oilwell as quickly as possible to prevent
environmental harm as much as possible.

It is still a further object of the invention to at
| east provide an alternative for existing nmethods and systens
which may be used in a variety of circunstances to collect
hydrocarbons from | eaki ng underwater oilwells.

These objects and further advantages that nmay become
apparent from the follow ng disclosure are attained or pro-
noted by the system nethod, and novel devices according to
one or nmore of the appended clains.

According to a first aspect the nethod of the inven-
tion further enploys the steps of

e. arranging that the anchor neans are equipped wth
pull wres, and

f. attaching the pull wires to the dome for pulling
the dome in position above the leaking oilwell, wherein the
done is placed in position on top of a base plate which is
separable from the dome and is placed on the predeterm ned
seabed location prior to nmoving the dome to the predetermn ned
seabed | ocation.

The application of the anchor neans and the pull
wires enable an accurate positioning of the done by maneuver-
ing the dome from an initial position at the side of the
| eaking oilwell to avoid undesirable interference with the
forcible stream of hydrocarbons comng out of said |eaking
oilwell. Further it enables that -as far as required- the
done then also can be of a construction capable to resist the
pressures and forces that apply at deep-sea.

Preferably three anchor nmeans are provided in the
seabed forming a triangle surrounding the |eaking oilwell.
Providing three and no nore than three anchor neans is a re-
liable and precise way of defining the position at which the
done will be |ocated.

Advant ageously pull wires are enployed that conprise
first pull wires for transferring substantially vertical
forces to the done and second pull wires for transferring
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substantially horizontal forces to the done. The first pull

wires and then effectively be used for maneuvering the done

in the action, whereas the second pull wres can be used for

maneuvering the done in the horizontal plane.

One of the novel and favorable aspects of the inven-
tion is that the donme is placed in position on top of a base
plate which is separable from the done and is placed on the
predeterm ned seabed location prior to noving the done to the
predeterm ned seabed location. This pronotes the reliability
and accuracy of the placenent of the dome, but is forenost
beneficial for enabling a closing off of the |eaking oilwell
after placement of the done in position on top of the base
pl ate .

Desirably a base plate is applied which is equipped
with an optionally closable slit to allow the base plate to
be noved to the predeterm ned seabed |ocation w thout inter-
fering with the leaking oilwell. Preferably the base plate
has a closable slit, which is closed after placenent of the
base plate at the predeterm ned seabed location. This is ben-
eficial because it provides a solid base for the done to be
lower to the seabed l|ocation to control the hydrocarbons flow
from the oilwell.

For effective and accurate placenent of the base
plate it is preferable that the base plate is connected to
the pull wires of the anchor neans for noving the base plate
to the predeterm ned seabed location prior to placing the
done in position on top of the base plate. Advantageously
then the base plate is pulled in position making use of the
first pull wires in order to transfer horizontal forces to
t he base plate.

Suitably the first pull wres are guided from the
anchor points via the base plate to the dome at the tine they
are used for transferring substantially vertical forces to
the dome for putting the done on top of the base plate.

As already nentioned the invention also relates to a
system for capturing hydrocarbons from a |leaking oilwell at a
predeterm ned seabed |ocation, conprising a novable done for
pl acenent at the predeterm ned seabed |ocation and capturing
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t he hydrocarbons from the leaking oilwell. According to one

of the aspects of the invention, this system further conpris-

es a base plate that is placeable at the predeterm ned seabed

| ocation, and it has the feature that the dome snugly fits on

top of the base plate.

For the purpose of effective and reliable placenment
of the done on top of the base plate, the system is further
enbodied with a predeterm ned nunber of anchor neans that are
pl aceable in the predeterm ned seabed |ocation around the
| eaking oilwell, and that said anchor neans are provided wth
pull wires that are attachable to the base plate and/or the
done .

According to one of the further aspects of the in-
vention it is preferable that the anchor nmeans are enbodied
as suction piles having on top winches for the pull wres. At
| east sonme of the winches could also be placed elsewhere, for
instance on the baseplate. It is remarked that suction piles
as such are known from the prior art, see US2009/0052994,
however they are normally used for a different purpose such
as for the placenent of a crane on top of the suction pile as
taught by US2009/ 0052994

Preferably the pull wres conprise first pull wres
for transferring during their use substantially horizontal
forces to the base plate and/or vertical forces to the done,
and second pull wres for transferring substantially horizon-
tal forces to the done.

According to one of the other aspects of the inven-
tion, the system conprises a base plate having a closable
slit, wherein in the open position of the slit the base plate
is novable in position at the predeterm ned seabed |ocation
around the leaking oilwell wthout interfering with said
leaking oilwell, and in the closed position of the slit the
base plate circunf erentially conpletely surrounds the | eaking
oi | wel |

To pronote the ease and effective placenment of the
base plate, the base plate is preferably provided with slides
that during use rest on the seabed and that nake it easier to
nove the base plate in a horizontal plane sliding across the
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seabed to the predeterm ned seabed |ocation of the |eaking

oi | wel |

It is further preferable that the base plate has a
centrally provided aperture which is arranged to pass
t heret hrough a structural elenment of an oilwell.

Still another aspect of the invention is that the
dome of the system is at its interior preferably provided
with a flow diverter for hydrocarbons to reduce or counteract
the abrasive effect of the high pressured oilflow com ng out
of the leaking oilwell.

To support the effective operation of the system to
cease a continuing leaking oilwell, the dome is provided wth
a chemcal injection system and/or a heating system The
chem cal injection system is effective in conbating hydrate
formation wthin the done, whereas the heating system is used
for keeping the fluids in the chemcal injection system from
solidifying .

The invention is also enbodied in the separate an-
chor nmeans, baseplate, and done that are used in the system
and nethod of the invention.

The invention wll hereinafter be further elucidated
with reference to the draw ng of some exenplary enbodinents
of the system of the invention and its parts, and wth refer-
ence to a typical nethod of operation of the system according
to the invention.

In the draw ng:

-figures 1-4 show four different enbodinents of the
basepl ate of the invention;

-figures 5 and 6 show a side view and top view re-
spectively of a preferred enbodiment of the baseplate of the
i nvention;

-figures 7 and 8 show a side view and a detail view
respectively of the dome of the invention;

-figures 9-13 show the system of the invention when
used for executing the nethod of the invention.

Whenever in the figures the same reference nunerals
are applied, these reference nunerals refer to the sanme or
simlar parts.
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The basepl ate

The function of the baseplate 1 is to form a solid
base platform to which the donme (see figure 7, 8) can be
fixed. The great advantage of installing the baseplate 1
first is that this can be done conming from the side and with-
out dealing with the flow of hydrocarbons from the |eaking
oilwell since the baseplate 1 is intended to be installed be-
| ow the blowout preventer (BOP) connector of the wellhead (to
be discussed hereafter wth reference to fig. 10, 11)

There are several options to inplenent the baseplate
1 such that it can be positioned around the wellhead, com ng
from the side. It is preferable that eventually the baseplate
1 will wap and close around the wellhead. At least four dif-
ferent options are feasible.

Option 1, see figure 1: Tw halves 2, 3 are pulled

together from both sides. An advantage is that the system can
easily clamp around the wellhead with force. A disadvantage

is that two separate parts 2, 3 have to be leveled and cor-
rectly positioned and that the two parts 2, 3 nmust close ex-
actly parallel to each other.

Option 2, see figure 2: An opening is nmade into the

half sphere 4 to provide a slit 5 to enable that the
baseplate can slide around the wellhead. Once the baseplate 1
is in position a separate piece 6 is positioned over the slit
5 to close it off. Disadvantageous of this nethod is that
there are two separate pieces 4, 6 , and clanping to the

well head with force is difficult.

Option 3, see figure 3: This system is conparable to

option 1 except that on one side both plates 2, 3 are joined
together with a hinge 7. The two halve plates 2, 3 are pulled
together hydraulically . An advantage over option 1 is that
only the height of one plate 2, 3 nust be correctly posi-
tioned. Conparable is that it can also clanp around the well-
head with force. A disadvantage is that the system has two
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| arge noving halve plates 2, 3.

Option 4, see figure 4: This is the preferred op-

tion. The baseplate 1 is "opened" exposing a slit 5 by turn-
ing a part 8 of the baseplate 1 that is novable with respect
to the remainder 9 of the baseplate 1 to an opposite side of
the baseplate 1. The sliding mechanism that is used therefore
can for instance conprise at least two rails over which the
novable part 8 is pushed. This can be done by hydraulic pis-
tons or by using a nechanical lever. Once the baseplate 1 is
open it is pulled towards the wellhead. Wen it is positioned
correctly the baseplate 1 is closed by rotating the novable
part 8 back into its original position. A nmajor advantage of
this design is that the baseplate 1 is a one-piece design,
making it easy to install and position, especially at an an-
gle with respect to the well head.

A preferred enbodi ment of the baseplate in accord-

ance with option 4 will now be further discussed with refer-
ence to figures 5 and 6.

The donme will be discussed hereinafter with refer-
ence to figures 7 and 8. First the correct steel "bit" is se-

| ected based on the dimensions and type of the well head at
whi ch the baseplate 1 is to be applied. The baseplate 1 com
prises of two halves s, 9. Wen closed it forns a steel base
with a circular protrusion 10 in the center to wap around
the well head, see in particular the top view shown in figure
6. The hydraulic locking clanp to the wellhead is provided on
the baseplate 1. One half is welded on the center of the part
9 which stands on legs 11. The other part is mounted onto the
rotating part 8 of the baseplate 1. The baseplate 1 can be
seen from the side with the bit in the center in Figure 5.
The baseplate 1 is showmn to be shaped conically to better
deal with internal pressures. It has an upper dianeter of
around 8 neters and stands up to an estimated height of 3.25
neters. The weight is estimated at 39 T.

As el ucidated above the baseplate 1 has a novable
part 8 that can slide to another side of the baseplate 1 over
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rails that allows opening (exposing a slit 5) and closing of
the baseplate 1. The baseplate 1 is open when it is |owered
to the seabottom then it is pulled up against the wellhead
and subsequently it is closed. To pull the baseplate 1 into
position pull wires are connected from suction pile reels as
will be discussed hereinafter with reference to figure 9. The
baseplate 1 preferably stands on three hydraulically adjusta-
ble legs 11 which are standing on specially designed nmud nat
skis 12. The goal of these nmud mats 12 is to distribute the
force of the weight of the baseplate 1 over a larger area so
the legs 11 do not sink away into the sea bottom and to re-
duce the friction with the sea bottom when the baseplate 1 is
being pulled into position.

The done

The function of the done is to receive the hydrocar-
bons from the leaking oilwell and offer a base on which to
connect a new ram stack and connection system to a riser for
bringing the hydrocarbons to sea water |evel

The dome 13 as schematically shown as an exanple in
figure 7 is a large 20 neter high steel cylindrical (dianeter
of 8m construction. Its weight is estimated at around 190 T.
It has a flange 14 on top to install a subsea riser connec-
tion system It has pressure valves 15 around the flange 14
to make sure that the flow passing through can be controlled
during the descent of the done 13 to the seabottom as well
as during its installation on top of the baseplate 1. It also
serves to release pressure during the capturing of the hydro-
carbons. A special chem cal injection system distributes
chem cals evenly around the done 13. The donme 13 is well in-
sulated to prevent its tenperature from dropping. It also has
an electrical heating system which actively warns the fluids
within the dome 13. The riser is to be connected on top of
the dome 13 on the flange 14. To control the speed of the
flow a floating capture vessel "punps" the hydrocarbons up.

Preferably the donme 13 is provided with a sacrifi-
cial comcal flow diverter 16 as shown in figure 8. This flow
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diverter 16 is used to prevent severe erosion of the inside
dome. This is specifically of interest for the top part of
the done 13. The top part of the done 13 has vulnerable com-
ponents including the pressure valves 15 and the riser con-
nection system to be connected to the flange 14. Since the
flow is nost likely to exit the blowut preventer of the
wel | head through a broken riser, the flow will be sprayed
agai nst these conponents at great velocities. The sacrificial
conical flow diverter 16 decreases the inpact of this effect
by diverting the spout into various directions.

The anchor neans

As an exanple of suitable anchor neans figure 9
shows that three suction piles 17 have been installed in the
proximty of a malfunctioning blowut preventer 18. The
baseplate 1 is resting in the vicinity of the wellhead s
bl owout preventer 18 on the sea bottom prior to its placenent
around the well head. The suction piles 17, 17'', 17'"'
are provided with large reels carrying synthetic cables 19.
For starting the positioning of the baseplate 1, the cables
19 are first connected to the baseplate 1 as seen in figure
9. As soon as the cables 19 are properly connected by remote-
|y operated vehicles (ROV's), the two farthest reels on suc-
tion piles 17, 17'' start pulling the baseplate 1 into posi-
tion. The novement of the baseplate 1 is assisted since it is
standing on hydraulic legs (see the above description wth
reference to figure 5) which can rest on special ski like nud
mats which allows the structure to be pulled over the seabot-
tom nore easily.

Movi ng and positioning the baseplate

In a scenario in which the baseplate 1 gets stuck on
the sea bottom air bags can be inflated to reduce the fric-
tion with the sea bottom or even partially [lift the struc-
ture. Cables from the surface could also be or remain con-
nected for this purpose to the baseplate.

About a quarter of the "bow" shaped baseplate 1 is
open or slides open prior to noving the baseplate 1 around
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the wellhead as shown in figure 10, and then closes around

the wellhead as soon as the baseplate 1 is in position, as is

shown in figure 11. Hydraulic legs 11 adjust the height of

the baseplate 1 accurately and a powerful gripper clamp is

closed onto the well head.

Positioning the done on the baseplate

Now that the baseplate 1 is stable once it is
clanped to the wellhead, all the cables 19 are connected to
the dome 13 which -as figure 12 shows- is dangling at a safe
di stance above the flow spraying from the well head' s bl owout
preventer, and the pulling can begin. Horizontal forces are
conpensated for by one set of cables 19° running from w nches
20 on top of the suction piles 17 directly to the done 13.
The vertical forces are set off by cables 19'' running from
wi nches 20 on top of the suction piles 17 through the
baseplate 1 up to the dome 13 and optionally to cables that
may be suspended from a crane vessel at the sea surface. This
is best shown in figure 13.

The done 13 is pulled down until it connects to the
baseplate 1. This represents a very critical nonent because
of pressure build up in the done 13 and flow assurance issues
that are known to the person skilled in the art.

There are pressure relief valves 15 on top of the
done 13 which can be used for maneuvering the dome 13 during
its lowering and installation. The done 13 is especially in-
sulated to prevent the tenperature in the done 13 from drop-
ping too nmuch. Preferably the done is heated and has chemi -
cals injected to prevent hydrate formation.

On top the donme 13 has a provision for connecting
same to a riser. As soon as the dome 13 is in position, the
valves closing of the riser, which has already been put in
pl ace during the lowering of the done 13, are opened. Slowy
then the pressure relief valves 15 can be closed until all
hydrocarbon flow is diverted from the done via the riser con-
nected to the donme towards a recovery vessel at the surface
of the sea.
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CLAI N5

1. Method for capturing hydrocarbons from a | eaking
oilwell at a predeterm ned seabed |ocation, which nmethod com
prises the steps of:

a. providing near the predeterm ned seabed |ocation
a predeterm ned nunber of anchor neans (17, 17'', 17''")
around the |eaking oilwell;

b. deploying a done (13) near the predeterm ned sea-
bed | ocation;

c. noving the done (13) to the predeterm ned seabed
| ocati on;

d. capturing the hydrocarbons into the dome (13);

characterized in that the nethod further enploys the
steps of

e. arranging that the anchor neans are equipped wth
pull wres (19, 19''); and

f. attaching the pull wres (19, 19'') to the done
(13) for pulling the donme in position above the |eaking oil-
well, wherein the done (13) is placed in position on top of a
base plate (1) which is separable from the done (13) and is
pl aced on the predeterm ned seabed l|ocation prior to noving
the dome (13) to the predeterm ned seabed |ocation.

2. Method according to claim 1, characterized in
that three anchor neans (17, 17'', 17''') are provided in
the seabed formng a triangle surrounding the |eaking oil-
wel | .

3. Method according to claim 1 or 2, characterized
in that pull wires (19', 19'') are enployed that conprise
first pull wires (19'') for transferring substantially verti-
cal forces to the done (13) and second pull wires (19') for
transferring substantially horizontal forces to the done
(13)

4. Method according to any one of clains 1-3, char-
acterized in that the base plate (1) is equipped with an op-
tionally closable slit to allow the base plate (1) to be
moved to the predeterm ned seabed |ocation without interfer-
ing with the leaking oilwell.
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5. Method according to claim 4, characterized in
that the base plate (1) has a closable slit (5, and said
slit (5) is closed after placenent of the base plate (1) at
the predeterm ned seabed |ocation.

6. Method according to any one of clains 1-5, char-
acterized in that the base plate (1) is connected to the pull
wres (19, 19'') of the anchor neans (17, 17'', 17''') for
noving the base plate (1) to the predeterm ned seabed |oca-
tion prior to placing the done (13) in position on top of the
base plate (1).

7. Method according to any one of claims 3-7, char-
acterized in that the base plate (1) is pulled in position
maki ng use of the first pull wires (19'') in order to trans-
fer horizontal forces to the base plate (1) .

8. Method according to claim 3 and 7, characterized
in that the first pull wires (19'') are guided from the an-
chor nmeans (17, 17'', 17''') via the base plate (1) to the
donme (13) at the tinme they are used for transferring substan-
tially vertical forces to the donme (13) for putting the done
on top of the base plate (1) .

9. System for capturing hydrocarbons from a | eaking
oilwell at a predeterm ned seabed |ocation, conprising a mov-
able donme (13) for placenent at the predeterm ned seabed |o-
cation and capturing the hydrocarbons from the |eaking oil-
wel |, characterized in that the system further conprises a
base plate (1) that is placeable at the predeterm ned seabed
| ocation, and that the dome (13) snugly fits on top of the
base plate (1).

10. System according to claim 9, characterized in
that the system is further enbodied with a predetermned num-
ber of anchor neans (17, 17'', 17''') that are placeable in
the predeterm ned seabed |ocation around the |eaking oilwell,
and that said anchor neans (17, 17'', 17''') are provided
with pull wires (19', 19'') that are attachable to the base
plate (1) and/or the done (13)

11. System according to claim 10, characterized in
that the anchor neans are suction piles (17, 17'', 17''")
having on top winches (20 for the pull wres (19, 19'').
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12. System according to claim 9 or 10, characterized
in that the pull wires (19, 19'') conprise first pull wres
(19'') for transferring substantially horizontal forces to
the base plate (1) and/or vertical forces to the donme (13),
and second pull wires (19') for transferring substantially
horizontal forces to the done (13)

13. System according to any one of clains 9-12,
characterized in that the base plate (1) has a closable slit
(5), wherein in the open position of the slit (5 the base
plate (1) is novable in position at the predeterm ned seabed
| ocation around the leaking oilwell wthout interfering wth
said leaking oilwell, and in the closed position of the slit
(59 the base plate (1) circunf erentially surrounds the |eak-
ing oilwell

14. System according to any one of clains 9-13,
characterized in that the base plate (1) has slides (12) for
resting at the seabed and pronoting the horizontal novenent
of the base plate (1) sliding across the seabed to the prede-
termined seabed location of the leaking oilwell.

15. System according to any one of clains 9-14,
characterized in that the base plate (1) has a centrally pro-
vided aperture (100 which is arranged to pass therethrough a
structural elenent of an oilwell.

16. System according to any one of clains 9-15,
characterized in that the done (13) is provided at its inte-
rior with a hydrocarbons flow diverter (16)

17. System according to any one of clains 9-16,
characterized in that the donme (13) is provided with a chemi -
cal injection system and/or a heating system

18. Anchor neans, characterized in that these are
enbodi ed as suction piles (17, 17'', 17''') having on top
wi nches (20) for pull wires (19°, 19''), wherein the pull
wires (19', 19'') conprise first pull wires (19'') for trans-
ferring substantially horizontal forces to a base plate (1)
and/or vertical forces to a done (13), and second pull wres
(19') for transferring substantially horizontal forces to a
done (13).

19. Baseplate (1), characterized in that the base
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plate has a closable slit (5, wherein in the open position
of the slit the base plate (1) is novable in position at a
predeterm ned seabed |ocation around a |leaking oilwell with-
out interfering wth said leaking oilwell, and in the closed
position of the slit (5 the base plate (1) circunf erentially
conpletely surrounds the |eaking oilwell.

20. Baseplate (1) according to claim 19, character-
ized in that it has slides (12) for resting at the seabed to
pronote the horizontal novenent of the base plate (1) sliding
across the seabed to a predeterm ned seabed |ocation of a
| eaking oilwell.

21. Baseplate (1) according to claim 19 or 20, char-
acterized in that it has a centrally provided aperture (10)
which is arranged to pass therethrough a structural elenent
of an oilwell.

22. Done (13), characterized in that it is provided
at its interior with a flow diverter (16) for hydrocarbons.

23. Donme (13) according to claim 22, characterized
inthat it is provided with a chemical injection system
and/ or a heating system

24. Done (13) according to claim 22 or 23, charac-
terized in that it has pressure valves (15 around the flange
(14) to release pressure during the capturing of the hydro-
carbons, and to control the flow passing through during de-
scent of the done (13) to the seabottom and during its in-
stallation on top of the baseplate (1)

25. Done (13) according to any one of the previous
clains 22-24, characterized in that it is connectable to a
riser .
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